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The COVID-19 pandemic reminded people of the importance of proper
handwashing. The degree of health risk perceptions and handwashing
behavior during the COVID-19 pandemic opens essential lessons for
delivering water, sanitation, and hygiene (WASH) programs across the globe.
We measured the relationship between COVID-19 risk perception and the
handwashing behavior of 386 Filipinos in a highly urbanized city in the
Philippines. Self-made COVID-19 risk perception scale (CRPS) (Cronbach's
a 0.93) and handwashing behavior scale (HBS) (Cronbach's o 0.84) were
administered face-to-face. The results show that the overall handwashing
behavior has a median of 4.1 (frequently), while the interquartile range (IQR)
is 0.5. Regression analysis revealed that COVID-19 risk perception has a
significant positive association with overall handwashing behavior (B=0.369,
p-value <0.05). The COVID-19 risk perception accounts for 36.9% of the
variance in handwashing behavior, F (1, 384) =11.6360, p-value=0.0007. This

study proposes that public health authorities target people's experiential
learning style in designing and delivering intervention programs against non-
compliance with proper handwashing.
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1. INTRODUCTION

In 2019, the Center for Disease Control and Prevention (CDC) launched a new campaign that
promotes proper handwashing among the public. ‘Life is better with clean hands’ provides campaign resources
designed to raise awareness about the importance of adequate handwashing [1]. Health authorities recognize
proper handwashing in reducing the transmission of infectious diseases. For instance, hand hygiene compliance
in healthcare facilities is required and strictly monitored to avoid nosocomial infections [2]. It is also widely
promoted at school as a part of the child’s right to grow up in a safe environment [3], [4]. In contrast, children's
poor water, sanitation, and hygiene (WASH) conditions present threats of malnutrition, diarrhea, and
dehydration [5]. These threats are also a concern at home and in the community [6].

Despite the apparent health advantages of proper handwashing, some people still do not recognize it.
In an online article, a social psychologist discussed the concept of “unrealistic optimism’ as a reason other
people do not wash their hands properly. It can be attributed to people's tendency to underestimate the risk of
not washing their hands. A person’s belief that he has immunity from the diseases caused by not washing his
hands is an example of unrealistic optimism [7]. Health workers, including doctors and nurses, are not spared
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from this health malpractice. Some studies explored why doctors and healthcare workers do not wash their
hands. These studies proposed the need for an intervention in healthcare facilities against poor handwashing
compliance among healthcare providers [8]-[10].

The public health administrators across the globe intensified the promotion of proper handwashing
during the COVID-19 pandemic [11]. The World Health Organization (WHO) and CDC listed frequent and
adequate handwashing as one of the most crucial safety measures against COVID-19 [12], along with the
restrictions on human movements [13]. The people’s experiences during the COVID-19 pandemic resulted in
several health behavior changes [14], [15]. These health behavior changes were influenced by a person’s
perceptions of the seriousness of the COVID-19 pandemic and their perceptions of the effectiveness of safety
measures set by the health authorities [16].

A study argues that hand hygiene compliance is more experiential than rational [9]. According to
Kolb's experiential learning theory, an experiential learning style requires a concrete personal experience [17].
The substantial experience allows the person to reflect on his observation, conclude lessons learned from the
experience (abstract conceptualization), and meet the terms with what was known (active experimentation)
[17]. Some studies examined how handwashing averts infectious diseases [11] and how poor handwashing
behavior puts an individual at risk of contracting various diseases [18]. These are salient logical findings
usually downplayed by the people [7], [9]. Following Kolb's experiential learning theory, COVID-19 provides
people with a concrete disease experience [17]. It could be their experience contracting COVID-19 or their
actual observation of the surrounding people.

This study was conducted to explore the experiential learning of people toward transmissible disease
during the COVID-19 pandemic and its influence on their handwashing behavior. 'Experiential learning' is
defined in this study as the COVID-19 risk perception. It is an aspect of people’s reflective observation of a
health risk, a vital part of experiential learning. The COVID-19 risk perception is hypothesized in this study as
a driver of proper handwashing, a specific health behavior change. Literature provides evidence of the
association between the general population's risk perception and general preventive practice during the
COVID-19 pandemic, but it did not focus on the handwashing behavior [19]. The outcome of this study
provides evidence-based data that could help policymakers design effective promotional strategies for proper
handwashing against various infectious diseases.

2. RESEARCH METHOD
2.1. Sampling site and samples

The study was conducted in Pasig City, Philippines, a city featured by the media as having robust
COVID-19 pandemic responses [20], [21]. The city is a 1% class, highly urbanized city in the National Capital
Region with a total population of 803,159 people [22]. The investigators purposively selected the research site.
It is an urbanized city with handwashing facilities built under the WASH pandemic, safe Philippines campaign
[23]. Therefore, water constraint was not a potential hindrance to proper handwashing of the people in the city.
This criterion was the basis for selecting Pasig City as the research site to narrow down biases in the variable
analyses. A total of 386 respondents with an average age of 41 years (SD=14.30) participated in the study. The
respondents were represented by more females (N=228; 49.07%) than males (N=158; 40.93%). There were
also more employed (N=304; 78.76%) respondents during the data gathering than those unemployed (N=82;
21.24%).

2.2. Study design and procedures

A cross-sectional study using an in-person, population-based survey was conducted from November
2022 to January 2023. A debriefing script briefly explained the nature of the study at the beginning of the
survey. After signing the consent form, the investigators introduced the survey items to the respondents. It is
divided into four parts, including the socio-demographic profile, sources of information on proper
handwashing, COVID-19 risk perception, and handwashing behavior. The structured questionnaires were
distributed after simple random sampling. The investigators contacted the three local officials from district |
of Pasig City to help proportionately distribute the questionnaire to the twenty-three barangays. One district 11
local official helped the investigators distribute the questionnaire to the seven barangays. The inclusion criteria
for participation included: i) must be at least 18 years old, ii) must be a resident of Pasig City in the last three
years, and iii) must voluntarily participate in the study.

2.3. Measures
2.3.1. COVID-19 risk perception scale

A self-administered questionnaire was made to measure the COVID-19 risk perceptions of the
respondents. The factor analysis with the respondents suggests that a standard Bayesian method is more
appropriate in this study, and the open-ended questions are unnecessary. The questionnaire items were grouped
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based on the recommended instrument for assessing pandemic risk perception [24]. However, this study focused
only on ‘personal exposure' covering two dimensions: infection risks (8 items) and emotional health risks
(1 item). Each item was rated on a 1-5 scale, 1 being "not at all likely" and 5 being "totally likely". The nine items
that measure the COVID-19 risk perceptions include: i) 'you catch COVID-19', ii) 'you are exposed to
COVID-19 infection', iii) 'you are vulnerable to COVID-19 infection', iv) 'you transmit COVID-19', v) 'your
family members transmit COVID-19', vi) 'your close friends transmit COVID-19', vii) 'your
colleagues/workmates transmit COVID-19', viii) 'the general public transmit COVID-19', and ix) 'you feel
distressed due to the COVID-19 pandemic'. The questions were translated into Filipino, the first language of
the respondents. The internal reliability of the COVID-19 risk perception scale (CRPS) was best at Cronbach’s
a 0.93. The questionnaire was also subjected to content validation through the judgment of three experts (S-
CVI/Ave=1).

2.3.2. Handwashing behavior scale

The handwashing behavior of the respondents was measured based on the five elements of proper
handwashing, which include time, mechanical action, running water, hand drying, and surface [25]. All
questions were answerable on a scale: (1) never, (2) rarely, (3) occasionally, (4) frequently, and (5) very
frequently—a total of seven survey questions measured time in handwashing. The questions include: i) ‘you use
the concept of "happy birthday song" while washing your hands," ii) 'you wash your hands before handling food,’
iii) 'you wash your hands after handling food," iv) 'you wash your hands before using the toilet," v) 'you wash
your hands after using the toilet,’ vi) 'you wash your hands after contact with human/animal feces,’ and vii) 'you
wash your hands after sneezing/coughing/blowing the nose'. Only one question assessed the mechanical action
of washing hands. In this section, the seven steps of proper handwashing [25] were presented in the
questionnaire. The respondents were then asked to measure the frequency of handwashing following the seven
steps. Regarding the element of running water, the respondents were simply asked if they were washing their
hands with running water. For the aspect of hand drying, the questions were asked: i) 'you dry your hands by
shaking them after washing," ii) 'you dry your hands using a shared towel," and iii) 'you dry your hands using a
paper towel.' The first and second questions were treated with reverse coding. The transmission of microbes is
higher on wet hands for a more extended period. Thus, those who scored high in drying hands by shaking them
after washing imply poor hand hygiene in terms of hand drying. This goes the same with drying the hands using
a shared towel [26]. Lastly, the respondents were given two survey items for the element of surface. The items
include: i) 'you are mindful of what you touch before washing your hands' and iii) ‘you are mindful of what you
touch after washing your hands'. A total of 14 items were asked for this measure. The internal reliability of the
handwashing behavior scale (HBS) was better at Cronbach’s a 0.84. Like the CRPS, HBS was also subjected to
content validity testing (S-CVI/Ave=1).

2.4. Statistical analysis

The data analysis was performed using Microsoft Excel 2019 and SPSS version 23.0 (IBM Corp.,
Armonk, NY, USA). Spearman correlation and simple linear regression were used to examine the relationship
between COVID-19 risk perceptions and the hand hygiene behavior of the residents in Pasig City, Philippines.
The investigators first computed the CRPS and HBS scores to produce continuous data before conducting the
regression modeling and analysis.

2.5. Ethical consideration

The study followed the Declaration of Helsinki and received ethics approval from the PUP Research
Ethics Committee (UREC-2022-0162). The investigators discussed the study's aims, nature, and procedure in
the consent form. The anonymity and confidentiality were assured to the respondents and were strictly
maintained.

3. RESULTS AND DISCUSSION
3.1. Results
3.1.1. COVID-19 risk perceptions of the residents in Pasig City, Philippines

Each item in the CRPS was noted with the number of respondents with either a high or low level of
perceived risk. The levels of perceived risk of COVID-19 were identified as ‘low’ if the rating of the respondents
to the CRPS was 3 or lower; ‘high' if the rating was 4 or higher. For the 'fear of contracting COVID-19', for
instance, the number of respondents with a high perceived risk was 287 out of 386 (74.35%). This is one of the
three CRPS items most respondents perceive as high-level risk. Other CRPS items include ‘the public as a
spreader of the disease’ (N=218; 54.68%) and ‘colleagues/workmates as a spreader of the disease’ (N=217;
56.22%). The rest of the perceived risks were scored by the respondents with low levels of risk. Subsequently,
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the nine items in the CRPS were pooled and averaged to determine the overall perceived risk of COVID-19. The
averaged ratings of the respondents are reflected in the box and whisker plot as shown in Figure 1.
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Figure 1. Box and whisker plot showing the levels of perceived COVID-19 risks (N=386)

The responses to the 9-item CRPS ranged from 2.1 (unlikely) to 3.9 (totally likely). The median is 3.0
(likely), while the interquartile range (IQR) is 0.6. This means that when any number in the middle 50% of the
distribution is subtracted from each other, the difference is 0.6. Moreover, the box and whisker plot show that
around 75% of the respondents perceived COVID-19 as likely or very likely a risk. Meanwhile, 25% of the
respondents perceived it as an unlikely risk (Q1=2.8).

3.1.2. Handwashing behavior of the residents in Pasig City, Philippines

The self-rating of the respondents to the HBS was also noted with either a high or a low level, the
same treatment as CRPS. Of the 14 survey items, eight were scored high by most respondents. These items
include ‘washing the hands after using the toilet' (N=375 of 386; 97.2%), ‘washing the hands after contact with
human/animal feces’ (N=372; 96.4%), ‘washing the hands after handling food’ (N=364; 94.6%), ‘washing the
hands before using the toilet’ (N=364; 94.6%), ‘mindful of what to touch before washing the hands’ (N=364;
94.6%), ‘washing the hands before handling food (N=364 of 386; 94.3%), ‘washing the hands after
sneezing/coughing/blowing the nose (N=362; 93.8%), and ‘mindful of what to touch after washing the hands
(N=332; 86.0%).

Meanwhile, 371 of the 386 (96.1%) respondents scored low on 'drying the hands by shaking the excess
water.' Two other survey items scored low, including 'drying the hands using a shared towel' (N=350; 90.7%)
and 'using the concept of "happy birthday song" while washing the hands' (N=210; 54.4%). The other three
items, ‘following the Department of Health prescribed methods of handwashing,' ‘washing the hands with
running water, and ‘drying the hands using a paper towel," were rated high by most of the respondents.

Figure 2 shows the box and whisker plot of the respondents' handwashing behavior levels. It is evident
that among the five elements of handwashing, the proper way of drying the hands after washing was rated low
by most of the respondents (median=3; IQR=0.7). The box and whisker plot shows that more than 50% of the
respondents rated occasionally (3), rarely (2), and never (1) followed the proper drying of hands after washing.
The other four elements were rated with high levels of handwashing behavior. However, mechanical action
and running water use in washing hands have collective outliers that fall into a low level of handwashing
behavior. The overall handwashing behavior has a median of 4.1 (frequently), while the IQR is 0.5. It can be
observed that the outliers on the general handwashing behavior are well dispersed toward a low level.
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Figure 2. Box and whisker plot showing the levels of handwashing behavior of the residents in Pasig City,
Philippines (N=386)

3.1.3. Correlation between the perceived COVID-19 risks and the handwashing behavior

The correlations between the perceived COVID-19 risk and the different elements of handwashing of
the residents in Pasig City are presented in Table 1. The perceived COVID-19 risk had a very weak negative
correlation with the time of handwashing and mechanical action. A very weak positive correlation was
observed with the overall handwashing behavior, and a moderate positive correlation was observed with the
hand drying. The perceived COVID-19 risk did not significantly correlate with the other elements of
handwashing. The time element in handwashing had a statistically significant correlation with all the variables.
It has weak positive correlations with mechanical action and running water and moderate positive correlations
with the surface and the overall handwashing behavior. Aside from its negative correlation with the perceived
COVID-19 risks, it also had a very weak negative correlation with hand drying. In terms of mechanical action,
three more positive correlations were observed. It had a strong positive correlation with the overall
handwashing behavior, a weak positive correlation with the surface, and a very weak positive correlation with
running water. The overall handwashing behavior was also observed, with strong positive correlations with
running water and surface elements.

Table 1. Spearman’s rank correlation coefficient for the perceived COVID-19 risks and
the handwashing behavior

Perceived Time/timing  Mechanical ~ Running  Drying  Surface Overall handwashing
COVID-19 Risks action water behavior
Perceived COVID-19 1
risks
Time/timing -0.173* 1
Mechanical action -0.180* 0.322* 1
Running water 0.079 0.206* 0.175* 1
Drying 0.524* -0.141* -0.088 -0.096 1
Surface -0.032 0.421* 0.213* 0.326 -0.012 1
Overall handwashing 0.041* 0.543* 0.629* 0.707* 0.179*  0.611* 1
behavior

*Significant Spearman correlation coefficient at the 0.01 level (2-tailed)

3.1.4. Association between COVID-19 risk perceptions and the overall handwashing behavior

This study intended to quantify the association between COVID-19 risk perceptions and overall
handwashing behavior. Based on the simple linear regression analysis, the unstandardized coefficient is 0.369.
This means that whenever the perceived COVID-19 risk increases by 1 point, the overall handwashing behavior
increases by 0.369. Figure 3 presents the scatter plot of the COVID-19 risk perceptions versus the general
handwashing behavior. It shows a weak positive association between the two variables. This relationship is
statistically significant at a p-value <0.05. However, the R? revealed that the relationship between the
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COVID-19 risk perceptions and the overall handwashing behavior accounts for only 36.9% of the variation.
This means that hardly any variation in the data is explained by their relationship, and only 36.9% of the context
of handwashing behavior can be explained by the COVID-19 risk perceptions. In summary, the regression
analysis revealed that COVID-19 risk perceptions have a significant positive relationship with handwashing
behavior (B=0.369, p-value <0.05). The COVID-19 risk perceptions account for 36.9% of the variance in
handwashing behavior, F (1, 384) =11.6360, p-value=0.0007.
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Figure 3. Scatter plot of COVID-19 risk perceptions versus the overall handwashing behavior of the residents
in Pasig City, Philippines

3.2. Discussion

To our knowledge, no published literature has focused on the association between the COVID-19 risk
perception and the handwashing behavior of the residents in urban settings. However, previous research
outcomes show evidence that people's attitudes toward the COVID-19 pandemic influence their compliance
with various preventive behaviors [27]. Meanwhile, based on a study conducted in 14 countries, lenient health
policies may trigger increased COVID-19 cases. The increase in COVID-19 cases may trigger self-regulation,
including adherence to proper handwashing [28]. A study in Latvia explored the different factors that could
influence COVID-19 preventive behaviors. The aspects explored included the fear of COVID-19, people’s
trust in COVID-19 information sources, and the conspiracy beliefs against COVID-19 [29].

On the other hand, a cross-sectional study in China compared the preventive behaviors of the people
residing in urban and rural settings. It was found that people in rural areas were less concerned about the danger
of the COVID-19 pandemic during its first wave. Thus, preventive behaviors were not intensified [30]. These
studies did not focus on the handwashing behavior of the public during the COVID-19 pandemic.

The purpose of this study was to systematically explore the association between COVID-19 risk
perceptions and overall handwashing behavior. The point of the analysis was borne from the results of a pencil-
and-paper self-administered survey intended for the residents of Pasig City, a highly urbanized city with access
to water and sanitation. The positive association between the COVID-19 risk perceptions and the handwashing
behavior of the Pasig City residents suggests that the individuals who were worried about contracting
COVID-19 are more likely to comply with proper handwashing, a preventative behavior. Regarding the
overarching question, 'How can health authorities influence the public in properly washing their hands?’, this
study supports the idea that the right approach to promoting proper handwashing should target the experiential
thinking style of the public. Using Kolb's experiential learning model as a reference, the health risks and the
actual benefits of proper handwashing must be perceived and experienced by an individual for him to improve
handwashing behavior continuously.

This study provides a quantifiable measure of 36.9% influence of the COVID-19 risk perceptions
accounted for in the variance in handwashing behavior. Outside the context of the COVID-19 pandemic, the
results of this study can be used in formulating intervention strategies, particularly in science communication
and infrastructure. For instance, in a study in Bangladesh, the authors concluded that the psychosocial factor is
an essential component in designing a handwashing infrastructure [31]. The intrusive analysis of people’s
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emotions is found to be a crucial aspect of promoting health. Kolb's experiential learning theory corresponds
to the need for concrete experience of the people [17], [32].

The different facets of proper handwashing were also assessed in this study. The results of the
correlation analysis encompass the five elements of proper handwashing [25]. This can be useful in formulating
a robust intervention strategy for promoting proper handwashing behavior. About the ‘abstract
conceptualization' of Kolb's experiential learning theory [32], proper handwashing is suggested to be clearly
understood by the people. In detail, a strong positive correlation between the perceived COVID-19 risk and the
drying of hands after washing was observed in this study. This relationship can be attributed to the strengthened
preventive measures on cross-contamination during the COVID-19 pandemic [33]. While people perceive the
high risk of COVID-19, they are also possibly conscious of eliminating microbes on their hands and avoid
using drying material they don't own.

Meanwhile, handwashing time positively correlates with mechanical action, running water, surface,
and overall handwashing behavior. The prescribed duration of proper handwashing is at least 20 seconds [34].
The prescribed mechanical action in proper handwashing is directly related to the time of washing it. Results
show that the overall handwashing behavior is positively correlated to all five elements. This implies the
importance of all these elements in educating people on adequately washing their hands during or outside a
pandemic.

This study is limited to analyzing the association between two variables: risk perception and
handwashing behavior. The study design is more focused than comprehensive. The weak relationship between
these two variables implies that other factors are playing a role in influencing people's handwashing behavior.
Those factors are not part of the scope of this study.

4. CONCLUSION

This study found that about a quarter of the sampled residents did not consider COVID-19 arisk in a
highly urbanized city in the Philippines. Its implication to the handwashing behavior of the respondents was
sought. When the handwashing behavior of the same respondents was assessed, it was generally found to be
excellent, except in hand drying. Most respondents used shared towels to dry their hands, or they shook their
hands after washing. Health authorities do not recommend these practices. After analyzing the COVID-19 risk
perceptions and the handwashing behavior, it was found in a regression analysis that they have a positive
relationship of less than 1 point. The research outcomes provide reference to the policymakers in formulating
health communications and mapping intervention strategies related to proper handwashing as a health-
protective behavior against infectious disease during or outside a pandemic.

REFERENCES

[1]  Centers for Disease Control and Prevention (CDC), “Promote handwashing: Life is better with clean hands campaign,” cdc.gov,
2020. https://www.cdc.gov/handwashing/campaign.html (accessed Jul. 16, 2023).

[21 M. Mortell, “Hand hygiene compliance: Is there a theory-practice-ethics gap?,” British Journal of Nursing, vol. 21, no. 17,
pp. 1011-1014, Sep. 2012, doi: 10.12968/bjon.2012.21.17.1011.

[3]  United Nations Children’s Fund (UNICEF), “Water, sanitation and hygiene (WASH),” United Nations Children’s Fund (UNICEF),
2020. https://www.unicef.org/wash (accessed Jul. 16, 2023).

[4] R.V.Labanaetal., “Gaps and barriers in interventions for the control of soil-transmitted helminthiasis among school-age children
in an endemic area of the Philippines: A school-based point-of-view,” Journal of Public Health Policy, vol. 40, no. 4,
pp. 478-497, Dec. 2019, doi: 10.1057/s41271-019-00182-5.

[5] S.O. Sangalang et al., “Diarrhoea, malnutrition, and dehydration associated with school water, sanitation, and hygiene in Metro
Manila, Philippines: A cross-sectional study,” Science of The Total Environment, vol. 838, p. 155882, Sep. 2022, doi:
10.1016/j.scitotenv.2022.155882.

[6] M. N.D. Friedrich, T. R. Julian, A. Kappler, T. Nhiwatiwa, and H.-J. Mosler, “Handwashing, but how? Microbial effectiveness of
existing handwashing practices in high-density suburbs of Harare, Zimbabwe,” American Journal of Infection Control, vol. 45, no.
3, pp. 228-233, Mar. 2017, doi: 10.1016/j.ajic.2016.06.035.

[7]  P. Wright, “The reasons why some people don’t wash their hands,” ABC Everyday, 2020. https://www.abc.net.au/everyday/reasons-
why-some-people-dont-wash-their-hands/12288692 (accessed Nov. 11, 2023).

[8] M. Whitby, M.-L. McLaws, and M. W. Ross, “Why healthcare workers don’t wash their hands: A behavioral explanation,” Infection
Control & Hospital Epidemiology, vol. 27, no. 5, pp. 484-492, May 2006, doi: 10.1086/503335.

[91 R. M. Sladek, M. J. Bond, and P. A. Phillips, “Why don’t doctors wash their hands? A correlational study of thinking styles and
hand hygiene,” American Journal of Infection Control, vol. 36, no. 6, pp. 399-406, Aug. 2008, doi: 10.1016/j.ajic.2007.11.002.

[10] P. Heseltine, “Why don’t doctors and nurses wash their hands?,” Infection Control & Hospital Epidemiology, vol. 22, no. 4, pp.
199-201, Apr. 2001, doi: 10.1086/501888.

[11] M. Haque, “Handwashing in averting infectious diseases: Relevance to COVID-19,” Journal of Population Therapeutics & Clinical
Pharmacology, vol. 27, no. SP1, pp. 37-52, Jul. 2020, doi: 10.15586/jptcp.v27SP1.711.

[12] 1. Ray, “Viewpoint—Handwashing and COVID-19: Simple, right there...?,” World Development, vol. 135, p. 105086, Nov. 2020,
doi: 10.1016/j.worlddev.2020.105086.

[13] R.M. Anderson, H. Heesterbeek, D. Klinkenberg, and T. D. Hollingsworth, “How will country-based mitigation measures influence
the course of the COVID-19 epidemic?,” The Lancet, vol. 395, no. 10228, pp. 931-934, Mar. 2020, doi: 10.1016/S0140-

Int J Public Health Sci, Vol. 13, No. 3, September 2024: 1102-1110



Int J Public Health Sci ISSN: 2252-8806 a 1109

6736(20)30567-5.

[14] M. J. Zvolensky et al., “Psychological, addictive, and health behavior implications of the COVID-19 pandemic,” Behaviour
Research and Therapy, vol. 134, p. 103715, Nov. 2020, doi: 10.1016/j.brat.2020.103715.

[15] T. Arora and L. Grey, “Health behaviour changes during COVID-19 and the potential consequences: A mini-review,” Journal of
Health Psychology, vol. 25, no. 9, pp. 1155-1163, Aug. 2020, doi: 10.1177/1359105320937053.

[16] J. H. Zickfeld, T. W. Schubert, A. K. Herting, J. Grahe, and K. Faasse, “Correlates of health-protective behavior during the initial
days of the COVID-19 outbreak in Norway,” Frontiers in Psychology, vol. 11, p. 564083, Oct. 2020, doi:
10.3389/fpsyg.2020.564083.

[17] P. Norris and S. Epstein, “An experiential thinking style: Its facets and relations with objective and subjective criterion measures,”
Journal of Personality, vol. 79, no. 5, pp. 1043-1080, Oct. 2011, doi: 10.1111/j.1467-6494.2011.00718.x.

[18] M. Brauer, J. T. Zhao, F. B. Bennitt, and J. D. Stanaway, “Global access to handwashing: Implications for COVID-19 control in
low-income countries,” Environmental Health Perspectives, vol. 128, no. 5, p. 057005, May 2020, doi: 10.1289/EHP7200.

[19] M. Venkateshan et al., “Risk perception and preventive practice during the COVID-19 pandemic in the general population,” Cureus,
vol. 15, no. 3, p. €36095, Mar. 2023, doi: 10.7759/cureus.36095.

[20] L. J. Kabagani, “Pasig boosts pandemic responses amid a spike in COVID-19 cases,” pna.gov.ph, 2021.
https://www.pna.gov.ph/articles/1149867 (accessed Jul. 16, 2023).

[21] P. Garcia, “Pasig LGU bares improvements in city health services,” Manila Bulletin, 2022. https://mb.com.ph/2022/03/29/pasig-
lgu-bares-improvements-in-city-health-services/ (accessed Jul. 16, 2023).

[22] Philippine Statistics Authority (PSA), “Highlights of the national capital region (NCR) population 2020 census of population and
Housing (2020 CPH),” psa.gov.ph, 2021. https://psa.gov.ph/content/highlights-national-capital-region-ncr-population-2020-
census-population-and-housing-2020 (accessed Jul. 16, 2023).

[23] Manila Water Company Inc, “New handwashing facilities for Pasig City, built under WASH in Pandemic, Safe Philippines
campaigns,” manilawater.com, 2020. https://www.manilawater.com/corporate/agos/2020-12-01/new-handwashing-facilities-for-
pasig-city--built-under-wash-in-pandemic--safe-philippines-campaigns (accessed Jul. 16, 2023).

[24] K.M. Vieira, A. C. G. Potrich, A. A. Bressan, L. L. Klein, B. A. D. Pereira, and N. G. M. Pinto, “A pandemic risk perception scale,”
Risk Analysis, vol. 42, no. 1, pp. 69-84, Jan. 2022, doi: 10.1111/risa.13802.

[25] K. Best, 5 elements of proper hand washing,” advantagechemical.com, 2023. https://www.advantagechemical.com/resources/5-
elements-handwashing (accessed Jul. 16, 2023).

[26] M. Whitby et al., “Behavioural considerations for hand hygiene practices: The basic building blocks,” Journal of Hospital Infection,
vol. 65, no. 1, pp. 1-8, Jan. 2007, doi: 10.1016/j.jhin.2006.09.026.

[27] S. Cipolletta, G. Andreghetti, and G. Mioni, “Risk perception towards COVID-19: A systematic review and qualitative synthesis,”
International Journal of Environmental Research and Public Health, vol. 19, no. 8, p. 4649, Apr. 2022, doi:
10.3390/ijerph19084649.

[28] A. Luszczynska et al., “The interplay between strictness of policies and individuals® self-regulatory efforts: Associations with
handwashing during the COVID-19 pandemic,” Annals of Behavioral Medicine, vol. 56, no. 4, pp. 368-380, Apr. 2022, doi:
10.1093/abm/kaab102.

[29] S. Surina et al., “Factors related to COVID-19 preventive behaviors: A structural equation model,” Frontiers in Psychology, vol.
12, p. 676521, Jul. 2021, doi: 10.3389/fpsyg.2021.676521.

[30] X. Chen and H. Chen, “Differences in preventive behaviors of COVID-19 between urban and rural residents: Lessons learned from
a cross-sectional study in China,” International Journal of Environmental Research and Public Health, vol. 17, no. 12,
p. 4437, Jun. 2020, doi: 10.3390/ijerph17124437.

[31] K. R. S. Hulland et al., “Designing a handwashing station for infrastructure-restricted communities in Bangladesh using the
integrated behavioural model for water, sanitation and hygiene interventions (IBM-WASH),” BMC Public Health, vol. 13, no. 1, p.
877, Dec. 2013, doi: 10.1186/1471-2458-13-877.

[32] R. Vince, “Reflections on ‘behind and beyond Kolb’s learning cycle,”” Journal of Management Education, vol. 46, no. 6,
pp. 983-989, Dec. 2022, doi: 10.1177/10525629221114040.

[33] A. Stefanati, E. D’ Anchera, F. de Motoli, M. Savio, and G. Gabutti, “Evaluation and review of preventive measures applied during
COVID-19 pandemic: Strategies adopted by European countries,” Journal of Preventive Medicine and Hygiene, vol. 62, no. 1, pp.
6-17, 2021, doi: 10.15167/2421-4248/jpmh2021.62.1S3.1851.

[34] K. Watson, “How much time you spend washing your hands makes a difference,” healthline.com, 2023.
https://www.healthline.com/health/how-long-should-you-wash-your-hands (accessed Nov. 04, 2023).

BIOGRAPHIES OF AUTHORS

Ryan V. Labana EA B 2 s the Center for Integrated Community Science Research
chief under the Research Institute for Science and Technology of the Polytechnic
University of the Philippines. He is interested in exploring determinants of public health
issues, particularly the neglected tropical diseases. Currently, he is working on the spatial
distribution of Cryptosporidium spp., Giardia lamblia, Naegleria fowleri, and
Acanthamoeba spp. in the groundwater sources in the Mega Manila, Philippines using
eDNA metabarcoding. He can be contacted at email: rvlabana@pup.edu.ph.

Did COVID-19 risk perceptions influence the handwashing behavior of ... (Ryan V. Labana)


mailto:rvlabana@pup.edu.ph
https://orcid.org/0000-0002-7158-343X
https://scholar.google.com.ph/citations?user=AozYTJMAAAAJ&hl=en
https://www.scopus.com/authid/detail.uri?authorId=57201853720

1110

0

ISSN: 2252-8806

Mhelorie Kesia E. Cruz g 2 is a graduate student of BS Biology with
specialization in Microbiology at the Polytechnic University of the Philippines. She is
currently pursuing her degree in Medicine. Her research interest falls on the public health
condition among people experiencing poverty. She can be contacted at email:
mkecruz@iskolarngbayan@pup.edu.ph.

Abdul Abbu Jamaila M. Ramirez @ E{ B8 © js a graduate student of BS Biology with
specialization in Microbiology at the Polytechnic University of the Philippines. Embedded
to find ways to alleviate the lives of the Filipino people, she focused on the foundations of
basic hygiene and accessible healthcare. She can be contacted at email:
aajmramirez@iskolarngbayan@pup.edu.ph.

Marie E. Raya RIBECisa graduate student of BS Biology with specialization in
Microbiology at the Polytechnic University of the Philippines. Her research interest is
grounded on the welfare of poor Filipino families. Her aim in conducting public health
research is to contribute to the evidence-based accounts for the public health policymaking.
She can be contacted at email: meraya@iskolarngbayan@pup.edu.ph.

Int J Public Health Sci, Vol. 13, No. 3, September 2024: 1102-1110


mailto:mkecruz@iskolarngbayan@pup.edu.ph
mailto:aajmramirez@iskolarngbayan@pup.edu.ph
mailto:meraya@iskolarngbayan@pup.edu.ph
https://orcid.org/0009-0004-9685-260X
https://orcid.org/0009-0004-7513-4609
https://orcid.org/0009-0003-6068-8265

