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ABSTRACT

Introduction: In 2020, Malaysia achieved a significant milestone in its demographic transition by transitioning into 
an aged society. It was found that 6 out of every 10 COVID-19 deaths consisted of senior citizens aged 60 and above 
with chronic diseases. Hand hygiene is the cheapest yet the most ignored preventive measure in infection control. 
Thus the aim of this study is to assess the relationship between previous hand hygiene training and hand hygiene 
behavior among older adult in Kudat. Materials and Methods: Simple Random sampling was used to the selected 
areas from the village head. Using Sample size calculator, 386 is the required sample size. Hand Hygiene Behavior 
questionnaire adapted from G.Aryan et al, 2021 study was used. Result: Analyses using Generalized LinerLinear 
model version SPSS 26. The dependent variable is Hand Hygiene Behavior score which has been classified into 3 
groups, low, moderate and high. The intercept (independent variable) is previous training on Hand Hygiene, was 
found to be 2.073 (SE = .0237, 95% CI [2.026, 2.119], Wald χ2 = 7617.504, df = 1, p < .001), indicating that the 
expected value of Total Hand Hygiene is 2.073 when all predictors are equal to zero. We can conclude that both 
the intercept and Scale are statistically significant predictors of Hand Hygiene behavior. Conclusion: The hand hy-
giene training has positive impact on hand hygiene behavior among the rural older adult therefore it should be be 
conducted in regular interval. 
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INTRODUCTION 

Particularly with regard to infectious diseases and 
public health, the ageing population across the globe 
confronts distinct challenges. A steady increase in the 
percentage of older individuals in Malaysia has been 
observed, with the proportion reached 7.2% in 2021 

(1). This underscores the criticality of catering to the 
distinct requirements of this demographic. In light of the 
emergence of global health hazards like COVID-19, it is 
critical to comprehend the risk factors that are linked to 
advancing age. 

Prior research has established that advanced age is 
a substantial determinant of mortality in respiratory 
epidemics such as MERS and SARS (2), highlighting the 
older adult population’s susceptibility to contracting 
infectious diseases. The susceptibility is further 
exacerbated by the coexistence of various chronic 
ailments that are prevalent among the older adult, such 
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as diabetes mellitus and cardiovascular disease, both 
of which compromise the immune system’s ability to 
combat infections. 

Particularly in rural areas such as Kudat, where the 
tranquil environment conceals the distinct obstacles 
confronted by the older adult, it is imperative to promote 
and enforce proper hand hygiene protocols. Populated 
mainly by the Rungus ethnic people of Sabah, the study 
setting, Kudat is poised at the northernmost tip of Borneo 
where one is able to literally be in two places at once 
as the South China Sea and Sulu Sea clash waves at 
Simpang Mengayau (Tip of Borneo). Kudat is the top 
10 of tourist destination in Sabah, which may pose 
an increased risk of travel related illness, particularly 
communicable disease (3). As a result, a more thorough 
analysis of hand hygiene practices within this particular 
group is warranted. 

Existing research has established a relationship 
between health literacy and hand hygiene practices 
among older adults (4). However, in comparison to 
younger individuals, older adult generally exhibit lower 
adherence to hand hygiene protocols (5). To mitigate this 
discrepancy, customized interventions and educational 
endeavours must be implemented, with older adults’ 
access to healthcare and cultural norms among other 
considerations. 

Placing emphasis on hand hygiene among the older 
adult population is not solely an issue of personal well-
being, but also an essential public health intervention 
that carries extensive consequences. Therefore, this 
study was aim to examines the relationship between 
prior training and hand hygiene practices among older 
adult living in rural areas, shedding light on an important 
but frequently disregarded facet of public health.

MATERIALS AND METHODS

Samples, study setting and sample size calculation

This study was conducted in the rural area of Kudat, 
which is among the top division for tourist destination in 
Sabah. Due to time constraints, a subset of 5 out of the 
11 available sub-districts was selected using stratified 
random sampling. Information on the total number of 
population in each village were gathered from Head of 
the selected sub-district. At the villages, a meeting with 
head of the village was done to determine the number 
of house needed for sample selection to the number of 
population in the village. To choose the house, head of 
the Village has shown the houses in their area which 
has elderly that full-filled the inclusion criteria. The 
houses were given the numbers and then simple random 
selection done to choose the house. 

The inclusion criteria are person aged 60 or older, 

community dwelling with cognitive sound and are able 
to ambulate independently. Whilst, the exclusion criteria 
are older adult with severe cognitive impairment and/or 
if they are bedridden. The sample size was calculated 
using sample size calculator.net which readily available 
online. The result is that the minimum sample size 
required for this study is 386 respondents. 

Statistical analysis

The questionnaire consists of 3 parts, part A is 
demographic data, part B consist 4 dichotomous 
questions asking about previous training on hand 
hygiene. Part C consist of 20 items are Hand Hygiene 
that adapted and adopted from the study by G.Aryan 
et al (6) with permission. The questionnaire consists of 
3 points Likert scale with Always (3 points), Sometimes 
(2 points) and Never (1 point). The total score was later 
being sum and divide into good, moderate and poor. 
The standard score <60 was considered “poor”, 60-80 
was “moderate”, and >80 was “good” for hand hygiene 
behavior among the rural older adult. Analyses using 
Generalized Linear model (GLMs) version SPSS 26. 
The dependent variable is Hand Hygiene Behavior 
score, whilst the independent variables is previous hand 
hygiene training. Hand hygiene training is those taught 
by healthcare personnel during health promotion. GLMs 
are commonly used in data analysis due to their flexibility 
and applicability to various types of data. GLMs allow 
for the analysis of data with non-normal distributions, 
which is the case for this study and are particularly useful 
for categorical data such as binary, count, and ordinal 
outcomes (7). Additionally, GLMs can be extended to 
handle over dispersion, accounting for both biological 
and technical variability in the data (8). They can also 
be applied to model clustered data dependencies arising 
from multilevel models, demonstrating their versatility 
in handling various data structures (9). In summary, the 
Generalized Linear Model framework offers a robust 
and flexible approach to data analysis, making it the 
best choice for this study 

Ethical Approval

Ethical approval to conduct the study was obtained from 
the Ethical and Scientific Committee of the Faculty of 
Medicine and Health Science, Universiti Malaysia Sabah 
[JKEtika 2/23(11)]. Consent was considered obtained 
once the participant agreed voluntarily to the participate 
after detailed explanations about the nature of the study, 
including the confidentiality of their responses, were 
explained.

RESULTS

Socio demographic background 

A sample taken from a population’s demographic data 
is summarized (Table I), including factors like age 
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distribution, gender, race, religion, marital status, and 
educational attainment. The majority of the population 
examined (57.3%) is made up of people in the 60–69 
age range. At 33.4%, the 70–79 age group is the second 
largest. The age categories of 80–89 (8.3%) and 90–99 
(1.0%) have smaller percentages. The respondents’ 
gender distribution is generally balanced, with slightly 
more women (52.1%) than men (47.9%). There were 
28 distinct ethnic groups represented among the 386 
participants in the study. Rungus make up the bulk of 
respondents (71.2%), followed by Bajau (9.6%), Ubian 
(3.1%), and other smaller ethnic groupings. The data 
exhibits a heterogeneous racial makeup. With 71.8% of 
those questioned identifying as Christians, Christianity is 
the most common religion. The second-largest religious 
group is Islam, with 27.7% of the population, and the 
remainder of the population is quite minor. Regarding 
marital status, 79.5% of respondents are married, 
which is the majority. The vast majority of respondents 
(79.5%) are married, whereas the percentage of 
widowed people is lower (20.1%) and the percentage 
of divorced people is much lower (0.3%). The surveyed 
population has a varied educational history, with the 
largest group (40.7%) having never attended formal 

Variables n(%)
Age

60-69 221(57.3)
70-79 129(33.4)
80-89 32(8.3)
90-99 4(1.0)

Gender
Male 185 (47.9)

Female 201(52.1)
Race

Rungus 275(71.2)
Bajau 37(9.6)
Ubian 12(3.1)
Dusun 9(2.3)
Jawa 8(2.1)
Sino 7(1.8)

Banjar 7(1.8)
Brunei 5(1.3)

Kagayan 5(1.3)
Others 21(5.4)

Religion
Islam 107(27.7)

Christian 277(71.8)
Buddha 1(0.3)
Pagan 1(0.3)

Marital status
Married 307(79.5)

Widowed 78(20.1)
Divorced 1(0.3)

Level of education
No school 157(40.7)

Monastic education (only read and write) 9(2.3)
Some primary 79(20.5)

Finished primary school 79(20.5)
Middle school 36(9.3)
High school 16(4.1)

College/university 10(2.6)

Table I: Socio demographic background. The frequency 
distribution table of demographic variables such as age, 
gender, race, religion, marital status, and level of education

school. A lower percentage of people have completed 
or received various degrees of education, such as 
college or university (2.6%), middle school (9.3%), 
high school (4.1%), and monastic education (2.3%). 
Some people have completed or received some primary 
education (20.5%). In summary, the population under 
study exhibits a wide range of characteristics, including 
age, gender, ethnicity, religion, marital status, and 
educational attainment. 

Previous hand washing training

Data was analyzing to see how many has previously 
received the training for hand washing was found that 
89.6% has received the training on hand washing 
previously whilst 10.4% did not received any. (Table 
II).  In summary, the data indicates that 89.6% of the 
respondents have previously undergone handwashing 
training, whilst 10.4% have not gotten any training at 
all. 

Table II: Descriptive table on Previous training on hand-
washing among the participants

Frequency Percent
Valid 

Percent
Cumulative 

Percent
Valid Yes 346 89.6 89.6 89.6

No 40 10.4 10.4 100.0
Total 386 100.0 100.0

Parameter Estimates
95% Wald Confi-

dence Interval
Hypothesis Test

Parameter B
Std. 
Error

Lower Upper
Wald 
Chi-

Square
df Sig.

(Intercept) 2.073 .0237 2.026 2.119 7617.504 1 .000
(Scale) .240a .0173 .209 .277

Dependent Variable: Total Hand Hygiene
Model: (Intercept)
a Maximum likelihood estimate.

Table III: Generalized Linear model table showing the in-
tercept (independent variable) is previous training on Hand 
Hygiene and the total score of hand hygiene behaviour 
(dependent variable)

Hand hygiene behavior

Further, analyses using Generalized Linear model, 
intercept (independent variable) is previous training on 
Hand Hygiene (Table III), was found to be 2.073 (SE = 
.0237, 95% CI [2.026, 2.119], Wald χ2 = 7617.504, 
df = 1, p < .001), indicating that the expected value of 
Total Hand Hygiene is 2.073 when all predictors are 
equal to zero. This result suggests that the intercept is 
a statistically significant component of the regression 
model, with an estimated value of 2.073 for the 
dependent variable “Total Hand Hygiene” (hand hygiene 
behavior). The scale parameter, estimated to be 0.240, 
reflects the dispersion or variability in the data. We can 
conclude that both the intercept (independent variable: 
the previous training on hand Hygiene) and Scale (hand 
Hygiene behavior) are statistically significant predictors 
of Hand Hygiene behavior.
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DISCUSSION

Effective hand hygiene techniques have been increasingly 
important in recent years for both public and healthcare 
health (10). The prevention of infectious diseases, 
especially in vulnerable groups like the older adult, is 
based on good hand cleanliness. Despite the increased 
risk of COVID-19 infection among the older adult, hand 
sanitization practices remain invalidated, and there are 
insufficiently strong interventions in place to encourage 
older adults to practice hand cleansing (11). The impact 
of the educational context on people’s knowledge and 
awareness of appropriate hygiene practices can be used 
to explain the observed influence of prior training in 
hand hygiene on the hand hygiene behavior scores. 
Hand hygiene training has been shown to substantially 
improve the knowledge and application of this practice 
among healthcare professionals (12). This underscores 
the significance of implementing educational 
interventions, including demonstrations and training, 
to enhance hand hygiene practices. Furthermore, an 
investigation focusing on nursing students revealed 
a robust association between hand hygiene practices, 
knowledge, and attitude; this underscores the criticality 
of comprehensive instruction in promoting proper hand 
hygiene practices (13).

In addition, previous research has underscored the 
beneficial impact that ongoing education and seminars 
have on hand hygiene behaviours among nursing 
students (14). This highlights the criticality of continuous 
education and reinforcement regarding hand hygiene 
principles in order to maintain long-term adherence. 
Additionally, research has demonstrated that there is 
a substantial and positive correlation between hand 
hygiene practices and health literacy in the older adult 
(4). The significance of this correlation highlights the 
manner in which health literacy can affect hand hygiene 
practices.

The available evidence substantiates the claim that prior 
hand hygiene education significantly influences the 
development of hand hygiene behaviours in the older 
adult. Impartially enhancing compliance and knowledge 
of hand hygiene principles requires educational 
interventions, ongoing training, and reinforcement of 
these concepts. Enhancing hand hygiene practices 
among older adults can be achieved through the 
implementation of focused educational initiatives 
and the provision of ongoing support. This, in turn, 
would effectively mitigate the likelihood of contracting 
infectious diseases and foster more favourable health 
outcomes for this demographic.

There is substantial evidence to suggest that healthcare 
providers, including nursing and medical students, 
who have received prior hand hygiene training exhibit 
enhanced hand hygiene practices (15, 16, 17). Research 
has found that hand hygiene compliance is substantially 

impacted by training, in addition to awareness, 
knowledge, and resource accessibility (16). Furthermore, 
it is critical to emphasise the significance of imparting 
sufficient knowledge and cultivating favourable 
attitudes regarding hand hygiene during the initial 
training of healthcare personnel in order to guarantee 
the adoption of proper hand hygiene practices (17). In 
addition, a research investigation employing structural 
equation modelling revealed a robust correlation 
between nursing students’ self-reported hand hygiene 
beliefs and their actual adherence to hand hygiene 
practices, underscoring the influence of beliefs on 
conduct (13). Furthermore, empirical evidence suggests 
that healthcare professionals’ understanding and 
implementation of hand hygiene protocols are enhanced 
through training (12). This emphasises the criticality 
of ongoing education in the effort to improve hand 
hygiene practices. In general, the available evidence 
indicates that prior hand hygiene education significantly 
influences the development of hand hygiene behaviours 
among healthcare professionals, such as nursing and 
medical students. Through the promotion of positive 
attitudes and the cultivation of training and knowledge 
dissemination initiatives, healthcare providers can 
adopt more effective hand hygiene practices, thereby 
mitigating the potential for infections within healthcare 
environments.

While a great deal of study has focused on hand hygiene 
practices in hospital settings and long term settings, 
there is an urgent need to investigate this important 
subject in rural communities where access to healthcare 
and education may be limited. The older adult may 
have trouble remembering or following instructions, 
and they may have decreased mobility, which makes 
it challenging to complete hand hygiene (18). Public 
Health facilities can create and implement interventions 
that concentrate on improving hand hygiene practices 
through efficient training programmes by recognizing the 
function of previous training as a statistically significant 
predictor. Crucial to the promotion of appropriate 
hygiene behaviours is the influence of prior hand hygiene 
training on the hand hygiene practices of older adults. 
It’s vital to take into account any potential drawbacks, 
such as the findings’ applicability to different groups 
and the potential impact of unmeasured confounding 
variables. Future studies should look at more variables 
that could affect the scores on hand hygiene behavior as 
well as the long-term benefits of training interventions 
on continued hygiene behaviors.

CONCLUSION

Research has consistently shown a positive correlation 
between ongoing education and hand hygiene behaviors 
among various populations, including nursing students 
and healthcare professionals (19). The influence of health 
literacy on hand hygiene practices among the older 
adult population further underscores the importance of 
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educational initiatives in improving hygiene behaviors 
(20, 21). While our study focuses on the impact of prior 
hand hygiene education among older adults, future 
research should explore additional variables that may 
affect hand hygiene behavior scores and investigate 
the long-term effects of training interventions on 
sustained hygiene behaviors. Moreover, there is a need 
for further investigation in rural communities where 
access to healthcare and education may be limited. 
By recognizing the significance of previous training as 
a predictor of hand hygiene practices, public health 
facilities can develop targeted interventions to improve 
hygiene practices and mitigate the risk of infectious 
diseases within these communities.

In conclusion, the results show how training 
interventions may help to promote good hygiene 
practices among the older adult living in community.  
Healthcare organizations, especially the public health 
team can promote a culture of effective hand hygiene 
and contribute to improve community dwelling older 
adult’s hand hygiene practices by integrating targeted 
training programs into health promotion activities.
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