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Abstract

Coronavirus disease 2019 (COVID-19) became a pandemic in March 2020. Following this pandemic, people
realized the importance of hand hygiene as one of the effective ways to prevent disease transmission. This study aims to
measure the knowledge towards hand hygiene among the general population during this pandemic period. A cross-
sectional online survey study was conducted from August to September 2020. The questionnaire that was mainly based
on the WHO hand hygiene reference consisted of 2 parts; 12 items in demographic data and 10 items in the knowledge
of hand hygiene. A total of 200 participants completed the questionnaire. More than half of the participants (61%)
exhibited a “good” level of knowledge, whereas some participants (5%) had a “poor” level of knowledge. Moreover,
many participants did not know the sufficient time duration required for effective hand rubbing and handwashing with
soap and water. Approximately half of the non-healthcare providers did not recognize the association between frequent
handwashing and incidence of hand eczema. This study demonstrated that most participants had good knowledge of hand
hygiene for disease prevention. However, they still had a misconception of the appropriate time required for different
types of handwashing. Education on proper hand hygiene is necessary to improve people’s knowledge, especially in non-
healthcare providers. Prospective studies with more participants and generalizability are required to assess the gap in
people’s knowledge and prepare for the next wave of the pandemic.
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1. Introduction

The outbreak of emerging Coronavirus disease 2019 (COVID-19) in China was initiated in late
December 2019 (Okada et al., 2020). The outbreak has been spreading across the world, even faster than any
previous pandemics (Kolifarhood et al., 2020). The COVID-19 is highly infectious, caused by severe acute
respiratory syndrome coronavirus 2 (SARS-CoV-2) (Hanna, Evans & Booth, 2020). The virus can spread
human-to-human by respiratory droplets, direct contacts, and aerosol transmission (Adhikari et al., 2020; Lai,
Shih, Ko, Tang & Hsueh, 2020). The disease has been brought to global attention and declared a pandemic
by the World Health Organization (WHO) on March 11, 2020 (Jin et al., 2020). WHO also declared the
outbreak of COVID-19 as a “Public Health Emergency of International Concern,” and the outbreak is still
spreading in Thailand, making a huge impact on people’s lives and the country’s economics (Assari &
Habibzadeh, 2020).

Hand hygiene has been recognized as an effective and convenient way to interrupt the transmission
of respiratory diseases in community settings and is also recommended by the WHO to prevent COVID-19
transmission (World Health Organization, 2020). Following the COVID-19 pandemic, people realized the
importance of hand hygiene (Twinamasiko et al., 2021), and their knowledge of the protective role in hand
hygiene was improved (Mahdi et al., 2020). Skin damage caused by enhanced infection-prevention measures
leads to hand eczema, and the common risk factors include frequent hand hygiene (Lan et al., 2020).

The study of people’s knowledge of hand hygiene in Thailand was limited. This study aims to
measure the knowledge towards hand hygiene among the general population during the COVID-19 pandemic
in Thailand. Results of this study would help support individual hand hygiene knowledge to improve hand
hygiene practice, which is an effective way to slow down the COVID-19 transmission and may also prevent
hand eczema, which is the consequence of hand hygiene.
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2. Objectives
To determine knowledge of hand hygiene in the general population during the COVID-19 pandemic
in Thailand.

3. Materials and Methods

A questionnaire-based cross-sectional online survey study was conducted in 200 general inhabitants
from August 2020 to September 2020 in Thailand. The study included a population of age 18 years or above
who lived in Thailand and could understand the Thai language. The exclusion criteria were individuals who
declined to participate in the study. The online questionnaire was created using Google Forms and distributed
to the participants in the form of a link and a Quick Response Code (QR Code). The questionnaire was closed-
ended self-administered and consisted of 2 parts; demographics data and knowledge of hand hygiene. The
demographics data included gender, age, marital status, occupation, monthly income, educational level,
province of current address, and atopic history. The knowledge of hand hygiene questionnaire was developed
and adjusted based on Hand Hygiene Knowledge Questionnaire for Health-Care Providers (revised August
2009) by WHO (World Health Organization, 2009), COVID-19’s hand hygiene recommendation from the
Department of Disease Control, Thailand (Thailand Department of disease control, 2020), and Dry skin relief
from COVID-19 hand washing (American Academy of Dermatology, 2020). The content validity of the
questionnaire was reviewed and evaluated by 5 specialists in dermatology. The index of item-objective
congruence (IOC) was 0.8 to 1 for each question. The questionnaire was tested for internal consistency
reliability in 30 general inhabitants who were not involved in the participant group. The calculated Cronbach
alpha value was 0.8, which indicated a good internal consistency. The participants earned one point for each
correct answer. The maximum knowledge score was 10, which a higher score means better knowledge. The
participant’s level of knowledge regarding hand hygiene was classified as good (score 7-10), moderate (score
4-6), and poor (score 1-3).

The study was approved by the Human Research Ethics Committee of Thammasat University. All
participants were informed about the study's purpose before taking part in the questionnaire.

4. Results and Discussion

Demographic characteristics

A total of 200 participants completed an online questionnaire. The majority of the participants were
female (80.5%) and single (62.5%). The mean age was 36.66 + 11.12 years, ranging from 18-80 years. 29%
were healthcare providers and 60% held a bachelor’s degree. Most of the participant’s lived in Bangkok and
the vicinity (90%). The demographic characteristics of the participants are detailed in Table 1.

Knowledge about hand hygiene

Results regarding knowledge about hand hygiene are shown in Table 3. The study revealed an
overall mean knowledge score (SD) of 6.77 (1.71). As expected, the healthcare providers had significantly
(P <0.001) better knowledge than the non-healthcare providers with a mean score (SD) of 7.69 (1.34) and
6.39 (1.70) respectively. The healthcare providers had significantly better knowledge concerning hand
hygiene than the non-healthcare providers (P<0.001), and the majority of the healthcare providers (84.48%)
were classified as having a “good” level of knowledge, whereas only 51.41% of the non-healthcare providers
were.

The majority of the participants responded correctly on the COVID-19 transmission that it could be
prevented by effective hand hygiene and use of 70% alcohol or more in alcohol-based hand rub to effectively
kill the virus. However, only 8% of all participants recognized that 40 seconds was the minimal time required
for handwashing with soap and water to kill most germs on their hands. Accordingly, less than half of all
participants (41.5%) knew that the minimal time needed for an effective alcohol-based hand rub is at least 20
seconds, whereas the healthcare providers had significantly more correct answer than the non-healthcare
providers for this question (55.17% and 35.92% respectively, P=0.012).
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Table 1 Demographic characteristics of the participants

Demographic characteristics Healthcare Non-healthcare P-value
providers providers
n=58 (29%) n=142 (71%)

Gender Male 14 24.14% 25 17.61% 0.2901
Female 44 75.86% 117 82.39% '

Age (mean + SD) 33.57 £7.52 years 37.92 £ 12.09 years 0.0272

Marital status Single 36 62.07% 89 62.68%
Married 22 37.93% 51 35.92% 0.936°
Divorced 0 0% 2 1.4%

Monthly income < 15,000 THB 2 3.45% 17 11.97%
15,000-50,000 THB 21 36.21% 66 46.48% 0.0111
50,001-100,000 THB 15 25.86% 37 26.06%
> 100,000 THB 20 34.48% 22 15.49%

Educational level  Below bachelor degree 2 3.45% 82 57.75%
Bachelor degree 37 63.79% 43 30.28% 0,008
Master degree 9 15.52% 7 4.93% '
Doctor degree 10 17.24% 10 7.04%

Province Bangkok and vicinity 47 81.03% 133 93.66% 0.007%
Others 11 18.97% 9 6.34% '

L Chi-square test, 2 Mann-Whitney U test, 3 Fisher’s exact test. P < 0.05 (significant)

Table 2 Knowledge level of hand hygiene

Healthcare providers Non-healthcare providers
Knowledge level (n=58) (n=142) P-value
(n) (%) (n) (%)
Good 49 84.48% 73 51.41%
Moderate 8 13.79% 60 42.25% <0.001
Poor 1 1.71% 9 6.34%

Chi-square test. P < 0.001 (highly significant)

Interestingly, due to the lack of knowledge concerning hand rubbing and handwashing, only 53.53%
of the non-healthcare providers did not know that hand rubbing was not more effective against germs than
handwashing, whereas 74.14% of the healthcare providers answered this question more correctly (P=0.007).
However, 73.24% of them could respond to the other question correctly that handwashing and hand-rubbing
were not recommended to be performed in sequence, whereas the healthcare providers got significantly more
correct answers from both questions (74.14% and 89.66% respectively, P=0.011). Most of the participants
(173/200 subjects, 86.5%) could answer that wearing jewelry is associated with an increased risk of
colonization of harmful germs on their hands.

Furthermore, the healthcare providers could answer more correctly that frequent handwashing
causes skin dryness and is also associated with hand eczema than the non-healthcare providers (96.55% vs.
86.62% and 75.86% vs. 56.34%, respectively); the difference was statistically significant (P=0.038 and
P=0.010 respectively). The healthcare providers also recognized that hand eczema can be prevented by
regular use of hand cream, significantly more than the non-healthcare providers did (81.04% and 55.63%
respectively, P=0.001).

The Coronavirus disease 2019 (COVID-19) has been declared a pandemic by the world health
organization (WHO) on 11 March 2020 (Putrino, Raso, Magazzino & Galluccio, 2020). The disease is highly
transmissible by direct contact, respiratory droplets, and aerosol (Adhikari et al., 2020; Lai et al., 2020).
Recently, controlling and interrupting transmission routes are effective measures to limit the disease
spreading. Proper hand hygiene has been recognized as one of the most important measures of respiratory
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infection control. In 2009, Influenza A (HLN1) pandemic made an impact on knowledge of infection control
(Hsu, Jin, Ang, Kurup & Tambyah, 2011) and also during the recent COVID-19 pandemic (Cavanagh &
Wambier, 2020).

Table 3 Hand hygiene knowledge in healthcare providers and non-healthcare providers on each question

Healthcare Non-healthcare
. providers providers
uestion Questions Answer (n=58) (n=142) P-value
© no
' Correct Correct
(%) (%)
(n) (n)

Can effective hand hygiene

1 prevent COVID-19 Yes 56 96.55 129 90.85 0.164
transmission?
How much percentage of

alcohol in alcohol-based hand 70% or

2 rub can kill the COVID-19 more 56 96.55 135 95.07 0.647
virus?
What is the minimal time

3 needed for an alcohol-based 20 32 5517 51 35.92 0.012

hand rub to kill most germs on seconds
your hands?
What is the minimal time
needed for handwashing with 40
soap and water to kill most seconds
germs on your hands?
Is hand rubbing more effective
5 against germs than No 43 74.14 76 53.53 0.007
handwashing?
Are handwashing and hand
6 rubbing recommended to be No 52 89.66 104 73.24 0.011
performed in sequence?
Is wearing jewelry associated
7 Withanincreased likelihood of -y ¢ 54 93.10 119 83.8 0.081
colonization of hands with
harmful germs?
Is frequent handwashing or
rubbing cause skin dryness?
Is frequent handwashing or
9 rubbing associated with the Yes 44 75.86 80 56.34 0.010
incidence of hand eczema?
Is regular use of a hand cream
can prevent hand eczema?

6 10.35 10 7.04 0.435

Yes 56 96.55 123 86.62 0.038

10 Yes 47 81.04 79 55.63 0.001

Chi-square test. P < 0.05 (significant)

This study showed that more than half of the participants (61%) had good knowledge regarding hand
hygiene. A study by Shari et al (2016) reported that only most of the nurses (74.5%) had good knowledge of
hand hygiene whereas most of the medical and nursing students rarely had good knowledge (Nair,
Hanumantappa, Hiremath, Siraj, & Raghunath, 2014). In this study, although the overall healthcare providers
had good knowledge (84.5%), which is more than the previous study that only half of the non-healthcare
providers had good knowledge (51.4%), the result is consistent with the previous study, indicating that the
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non-healthcare providers tended to have lower knowledge regarding hand hygiene (Perez-Perez et al., 2015).
The healthcare providers had more knowledge scores than the non-healthcare providers with a mean (SD) of
7.69/10 (1.34) and 6.39/10 (1.7), respectively.

Most of the participants (92.5%) knew the COVID-19 transmission can be prevented by effective
hand hygiene, including hand rubbing, similar to a previous study in Iran (Taghrir, Borazjani & Shiraly,
2020). The alcohol-based hand rub that contains at least 70% of alcohol has been recommended by the
Department of Disease Control, Thailand (Thailand Department of disease control, 2020), as an infection
prevention measure for COVID-19. Positively, nearly all participants (95.5%) could answer this correctly.

According to WHO Guidelines on Hand Hygiene in Health Care (World Health Organization, 2009),
20 seconds for alcohol-based hand rub and 40 seconds for handwashing with soap and water are the minimal
time needed to kill most microorganisms on our hands. In contrast, only 41.5% of the participants knew the
appropriate time required for effective alcohol-based hand rubbing, and only 8% responded correctly that 40
seconds is the minimum time required for handwashing with soap and water to kill most microorganisms on
our hands. This finding is important since an inadequate handwashing or rubbing duration possibly leads to
decreased efficacy of disinfection and increased risk of being infected. The reason why most of the
participants, even the healthcare providers, got the wrong answers was possibly due to lack of knowledge
provided by WHO or because they did not realize the importance of correct hand hygiene. Although most of
the participants knew that handwashing and hand rubbing should not be performed in sequence, only 59.5%
of them knew that hand rubbing is not more effective against microorganisms than handwashing. However,
most of the participants recognized that wearing jewelry is associated with an increased likelihood of
colonization of hands with harmful microorganisms, so this could affect their behaviors during the pandemic
to avoid wearing these accessories.

In the previous study in South Korea in 2019 (Oh, 2019), approximately half of nurses (54.4%)
recognized that hand rubbing can cause skin dryness more than handwashing. Nevertheless, in this study,
nearly all healthcare providers could answer this correctly, which implies that the healthcare providers in our
country are more likely to realize the hand eczema problem. Apart from hand rubbing, frequent handwashing
is also the risk factor of hand eczema (Flyvholm, Bach, Rose, & Jepsen, 2007; Hamnerius et al., 2018; Keegel
& Nixon, 2018). The application of hand cream or moisturizers after hand washing has been suggested to
prevent hand eczema (Cavanagh & Wambier, 2020). In this study, only approximately half of the non-
healthcare providers recognized this association and knew that it can be prevented with regular use of the
hand cream whereas the healthcare providers responded more correctly.

Hand hygiene has been suggested as an effective and convenient way to interrupt the transmission
of respiratory disease in community settings, including COVID-19 (Fung & Cairncross, 2006; Kaewchana et
al., 2012). Frequent handwashing is also an important cause of hand eczema (Halm & Sandau, 2018).
Education on hand hygiene was reported to effectively increase knowledge among dental students in Saudi
Arabia (Lingawi, Maher & Afifi, 2017). Therefore, the scores and level of knowledge of hand hygiene in this
study showed a defect in people’s knowledge, which suggests that education on hand hygiene is necessary to
stop the disease transmission while maintaining a good hand skin condition, especially in the non-healthcare
providers.

However, this study has some limitations. The online questionnaire-based design could affect the
accuracy of score assessment as the participants may search for information before answering the questions.
Another limitation was a small sample size that may affect the generalizability of the results.

5. Conclusion

This study demonstrated that the majority of the participants had good knowledge regarding hand
hygiene. However, they had a misconception of the appropriate time required for different types of
handwashing. Since the correct knowledge contributes to good attitudes and appropriate practices, education
on hand hygiene is necessary to improve people’s knowledge, especially in non-healthcare providers.
Prospective studies with more participants and generalizability are required to assess the gap in people’s
knowledge and prepare for the next wave of the pandemic.
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