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Abstract

Background: In 2019, COVID-19 spread worldwide, causing a pandemic that has posed unprecedented challenges and pressure
for health systems and economies. Food delivery services have become an important medium for consumer food purchases to
limit human-to-human contact. Thus, delivery drivers are at high risk of exposure to COVID-19 infection at work. To the best
of our knowledge, no studies have analyzed the dimensions of health literacy (HL) regarding COVID-19 prevention in this
population.

Objective: This study aims to explore the HL status toward COVID-19 prevention and its associated factors among food delivery
drivers in southern Thailand.

Methods: Following a cross-sectional survey from July to August 2021, Thai food delivery drivers in the upper-south and
lower-south regions of southern Thailand were recruited to participate during the compulsory COVID-19 lockdown. An online
structured questionnaire was administered verbally and recorded by the interviewer. Univariate and multivariate linear regressions
were used to explore independently associated factors.

Results: Of 401 drivers, 291 (72.6%) were men. The median age was 31 years (range 19-64 years). The median number of
months working as a driver was 12 months, and the median number of working hours was 9 hours per day. The median number
of daily food orders was 20, while the median daily income was Thai baht (THB) 600 (US $15.90). Social media (Facebook and
Line) was a common source of health information. The most common information required was about the COVID-19 vaccine,
medications, and treatment. Most drivers (285/401, 71.1%) had excellent HL levels regarding COVID-19 prevention. Only the
practical application of information was statistically correlated with behavior (r=0.38, P<.001). Drivers in the lower south of
Thailand were more likely to have excellent HL than other drivers (β=7.03, P<.001). Those who frequently accessed information
through YouTube (β=–2.17, P=.01) and relatives (β=–4.19, P<.001) were less likely to have excellent HL levels.

Conclusions: Understanding HL among food delivery drivers would be useful for planning effective interventions that target
this population. Conventional health education through social media alone may not be effective at educating people about
COVID-19 prevention. Information literacy skills could determine individuals’ HL and drivers’ behaviors.

(JMIR Hum Factors 2022;9(4):e37693) doi: 10.2196/37693
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Introduction

Since the onset of the COVID-19 pandemic that has been
declared a global emergency by the World Health Organization
(WHO) [1,2], social distancing and self-isolation, including
lockdowns, have been adopted almost universally by countries
worldwide as public health and social measures to control the
transmission of the virus [3]. These changes have occurred
through citizens' voluntary steps and concrete government
interventions. With the global recommendation of maintaining
social distancing and implementing lockdowns worldwide,
many businesses, especially restaurants, have been forced to
close, particularly in Thailand. Thus, food delivery services
have become an important medium for consumer food purchases
[4,5], and the pandemic has significantly changed the food
delivery service industry and consumer perceptions [6].

People generally perceive that using food delivery services is
safer than going into restaurants because the limited
human-to-human contact reduces the risk of SARS-CoV-2
infection [7]. A previous study revealed that consumers are less
concerned about contracting COVID-19 from food in general
than they are for restaurant food [8]. However, delivery drivers
are a highly mobile population that offers services to a wide
range of clients, including vulnerable populations, such as older
adults or those less likely to leave their house for stocking up
on basic needs [9]. In Thailand, there was no formal guideline
or operating procedures for the drivers in the context of
COVID-19 mentioned by the government or food delivery
companies, and the strictness of social and public health
measures was different depending on the rapid transmission of
COVID-19 and cluster infections in each province.

Food delivery services in Thailand have been estimated to be
worth over US $1.1 billion, with a 17% growth rate for 2020.
The 4 major food delivery service providers in Thailand are
GrabFood, Food Panda, Line Man, and Get [10]. Thai food
delivery has been growing gradually at approximately 10%
since 2017, and the COVID-19 pandemic has catalyzed growth
by limiting Thai people’s ability to eat at restaurants. The
pandemic has benefited Thai food delivery service operators as
orders from customers have increased by 100%-300%, with at
least 225,000 delivery drivers working in Thailand [11]. Drivers
have suddenly been thrust into the front line of the COVID-19
pandemic. Due to the increased movement of food delivery
drivers and the high number of people with whom they come
into contact, these drivers are at risk of exposure to
SARS-CoV-2 infection at work, similar to health care providers.
Furthermore, food delivery drivers who are suspected of having
contracted SARS-CoV-2 may play a role in actively transmitting
the virus to consumers [12,13].

The number of COVID-19 cases among food delivery drivers
has been possibly underreported by food delivery companies.
A cross-sectional study conducted in Quito, Ecuador, in 2020
revealed a high incidence rate of SARS-CoV-2 infection in
self-employed food delivery drivers [9]. A food delivery man
in Beijing, China, was reported as having SARS-CoV-2 and
had a record of delivering around 50 orders per day across a
wide area in Beijing in June 2020 [14]. In addition, a previous

report from a public hospital in Hanoi, Vietnam, showed that
more than 60% of confirmed COVID-19 cases could be linked
to food delivery at the hospital’s cafeteria [15]. Another case
was reported in India, where a pizza delivery man tested positive
for SARS-CoV-2. His history showed that he had contact with
72 families, including 17 other delivery men, all of whom were
immediately quarantined [16]. The lack of appropriate
occupational health control measures for food delivery drivers
and their movements and social interactions, which are high-risk
behaviors, put this population at high risk of contracting
COVID-19. However, food delivery drivers are expected to
play a significant role in reducing the risk of COVID-19
transmission [17].

To ensure that people adhere to infection control precautions
during the COVID-19 pandemic, they must be able to access
and understand public health information. People’s ability to
obtain, use, and apply information to make decisions related to
their health is defined as health literacy (HL) [18,19]. Many
researchers have found that better public health outcomes result
from people’s acquisition of new knowledge, and more positive
attitudes, greater self-efficacy, and positive health behaviors
are associated with higher HL [18].

Regarding HL tools, a previous systematic review showed an
upward trend in the availability of tools assessing HL among
the general population using multidimensional structures and
comprehensive measurement approaches. However, a definite
consensus could not be reached on the dimensions of HL tools
[20]. Thus, an appropriate HL tool should be developed
according to the specific health condition being addressed. In
addition, understanding the drivers’ information needs and
information-seeking behaviors is essential for developing
information systems and services that adequately satisfy their
needs. However, to the beset of our knowledge, there have
recently been no studies exploring the dimensions of food
delivery drivers’HL toward COVID-19 prevention, even though
food delivery services have been growing annually during the
COVID-19 pandemic, particularly in Thailand. To investigate
how food delivery drivers in southern Thailand recognize
COVID-19 prevention, this study was conducted to explore
their HL status toward COVID-19 prevention and its association
with sociodemographic characteristics, work-related factors,
and health information access. The findings from this study
could provide scientific evidence for COVID-19 control and
prevention programs, including suggestions for public health
information campaigns for HL for food delivery services during
the COVID-19 pandemic.

Methods

Study Design and Setting
We conducted a cross-sectional survey between July and August
2021 in southern Thailand, a long, narrow peninsula that can
be further divided into an upper-south and a lower-south region
[21]. Two provinces, Nakhon Sri Thammarat and Songkhla,
were selected as representative of the upper-south and
lower-south regions, respectively, due to the high incidence of
SARS-CoV-2 infection in these provinces during the duration
of this study [22]. These provinces were also selected due to
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the growth of food delivery services expanding from Bangkok
[11]. This study was conducted using the KoBo Toolbox, a free
and open source software for online and offline data collection
developed by the Harvard Humanitarian Initiative [23].

Study Participants
Thai food delivery drivers aged 18 years or older who were
food delivery drivers for at least 3 months before the
administration of the survey were invited to participate in the
study. Those who could not read or understand Thai and those
who had a communication barrier, such as being deaf or having
a mental deficit, were excluded.

The required sample size was determined using the single
proportion formula according to the estimated proportion of
adequate HL among food delivery drivers at 50% [24] since
there were no previous studies conducted in this study
population in Thailand, with a 5.5% acceptable error rate and
a 95% CI. Since this cross-sectional survey used convenience
sampling because food delivery drivers’ interview time is a
constraint, the design effect was not considered. An additional
20% of subjects were included to prevent data loss. Thus, the
sample size required was at least 382 participants. The study
met this requirement and included 401 participants (401/417,
96.2% response rate). Through intensive outreach with the
snowball sampling technique in each region, the recruitment
process was initiated by spreading information about the study
through a group of food delivery drivers. The first interested
individual was invited to participate in this study and helped us
identify further potential participants. This step was repeated
until the needed sample size was found.

Instrument and Measurements
A structured questionnaire was developed to assess the HL
status of Thai food delivery drivers regarding COVID-19
prevention. The questionnaire consisted of sets of questions to
determine participants’ demographics, work-related factors,
health information access, understanding, judgment, and
application of health information toward COVID-19 prevention,
including preventive behaviors. The questionnaire was reviewed
by 3 public health experts, who rated the overall content validity
of the questionnaire at 1.00, where the index of item objective
congruence was over 0.5. A pilot test of the survey instruments
was then conducted among 30 participants prior to administering
the survey. The pilot study returned acceptable reliability values
for each dimension of HL (0.73-0.81). The pilot study survey
was verbally administered in the Nakhon Sri Thammarat
province in southern Thailand, and the interviewer recorded
responses on electronic handheld devices using KoBo
technology [23]. This device can be used for data collection
offline and then synchronized onto a central database when
telephone signals or wireless networks are available. It should
be noted that the personal information was treated confidentially
within the system applications during the study period.

Questions regarding demographic characteristics included age,
sex, education, food delivery company, religion, income,
years/months of experience in food delivery services, number
of hours worked per day, and number of completed food orders
delivered per day. A single letter was used to represent each

food delivery company's name to avoid disclosure of the official
name due to this being a sensitive issue resulting in a
competitive advantage. Questions on current health status
included pre-existing conditions, cigarette smoking, and alcohol
consumption. Participants’ sources of health information were
requested to determine their recent information access about
COVID-19 prevention. The 12 questions regarding
understanding were yes/no questions, where correct answers
were given a score of 1, while incorrect answers were given a
score of 0. Therefore, the participants’ understanding scores
ranged from 0 to 12. A set of questions to measure how the
participants make decisions when confronted with COVID-19
prevention information was used to indicate the degree of
participants’ ability to judge/make decisions on each statement.
Participants were asked to rate 6 questions on a 5-point Likert
scale, with the responses being “extremely easy” (5), “slightly
easy” (4), “neutral” (3), “slightly difficult” (2), and “extremely
difficult” (1). Participants’ ability to apply health information
to their profession was assessed using 5 questions. Items were
answered using a 5-point Likert scale from 1 (never) to 5
(always); total scores ranged from 5 to 25. The frequency of
certain COVID-19 prevention behaviors was assessed using a
5-point Likert scale: “never” (1), “seldom” (2), “sometimes”
(3), “often” (4), and “always” (5). COVID-19 prevention
behavior scores ranged from 6 to 30. The total score for each
section was summarized, and HL levels were classified
according to the criteria. As there is no specific guideline for
how to classify HL levels [20,25], the overall HL levels and
other dimensions, including the levels of preventive behaviors,
were classified as excellent (score≥80%), moderate
(score=60%-79%), and inadequate (score<60%).

Statistical Analysis
Demographic, work-related, and health information–seeking
factors of food delivery drivers were descriptively presented as
percentages, mean (SD), or median (IQR). HL was determined
using the sum of the scores from the understanding,
judgment/decision-making, and application of information
questions. Access to COVID-19 prevention information was
described in terms of health information sources commonly
used by the participants. This information was not included in
the overall HL score.

Associations between the HL score, preventive behavior score,
and independent variables were assessed using
univariate/multivariate linear regression. A stepwise multiple
linear regression model was used to determine the most
significant predictors of HL and behavior toward COVID-19
prevention. We described the strength of the measure of
association using the mean difference in the regression analysis.
Correlation analyses between the components of HL and
preventive behaviors among drivers were performed using the
Pearson correlation coefficient (r). Differences were considered
statistically significant at a P value of .05. All statistical analyses
were performed using R version 4.1.2 statistical analysis
software (R Foundation for Statistical Computing).

Ethical Considerations
This study was reviewed and approved by the Human Research
Ethics Committee of Walailak University, Thailand, and
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followed the principles of the Declaration of Helsinki
(WUEC-21-071-01). All participants were informed of all details
regarding the study, and informed consent was obtained before
the participants completed the online form.

Results

Demographic and Work-Related Factors
A total of 401 participants completed an online questionnaire
survey, and nearly three-quarters of them (291/401, 72.6%)
were male. Demographic characteristics and work-related factors
of the participants are presented in Table 1. The participants’
age ranged from 19 to 64 years, with a median age of 31 years.
Of the 401 participants, 344 (85.8%) were Buddhist, and most
of the participants’ education level was high school or lower.
Company A represents the highest category of food delivery
company. Participants reported that they were food delivery
drivers for a median of 12 months. The median number of

working hours was 9 hours per day, the median number of food
order deliveries per day was 20, and participants’ median daily
income was Thai baht (THB) 600 (US $15.90). Most
participants’ (241/401, 60.1%) health insurance status was a
universal health coverage scheme. More than half of the
participants did not smoke (245/401, 61.1%) or consume alcohol
(272/401, 67.8%). In addition, 21 (5.2%) of the participants had
pre-existing chronic illnesses. The distributions of these
characteristics among participants in the upper-south (n=201,
50.1%) and lower-south (n=200, 49.9%) regions of Thailand
were almost all different, excluding pre-existing chronic illness
status and alcohol consumption, as shown in Table 1. Regarding
work-related factors, participants in the lower south of Thailand
were more likely to have a longer working duration than those
in the upper-south region (12 vs 8 months, P<.001). In contrast,
participants in the upper south of Thailand were more likely to
deliver a higher number of food orders (20 vs 18 deliveries,
P<.001) and earn daily income (THB 600 vs 500 [US $15.90
vs $13.25], P<.001) than those in lower-southern Thailand.
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Table 1. Demographic characteristics and work-related factors of participants.

Lower south (n=200)Upper south (n=201)Total (N=401)Characteristics

Sex, n (%), Pa=.002

131 (65.5)160 (79.6)291 (72.6)Male

69 (34.5)41 (20.4)110 (27.4)Female

Age (years), P<.001

36 (28-46)27 (23-34)31 (24-40)Median (IQR)

Religion, n (%), P<.001

158 (79.0)186 (92.5)344 (85.8)Buddhism

41 (20.5)13 (6.5)54 (13.5)Islam

1 (0.5)2 (1.0)3 (0.7)Christian

Education, n (%), P=.004

157 (78.5)131 (65.2)288 (71.8)High school or below

43 (21.5)70 (34.8)113 (28.2)Bachelor or above

Food delivery company, n (%), P<.001

86 (43.0)102 (50.7)188 (46.9)A

110 (55.0)38 (18.9)148 (36.9)B

4 (2.0)56 (27.9)60 (15.0)C

05 (2.5)5 (1.2)D

Working duration as driver (months), P<.001

12 (7-24)8 (4-15)12 (5-17)Median (IQR)

Working hour per day, P=.004

9 (8-12)8 (7-10)9 (8-10)Median (IQR)

Number of daily food order deliveries, P<.001

18 (15-20)20 (20-30)20 (15-25)Median (IQR)

Daily income (THBb,c), P<.001

500 (400-600), or US $13.25
($10.60-$15.90)

600 (500-700), or US $15.90
($13.25-$18.55)

600 (500-700), or US $15.90
($13.25-$18.55)

Median (IQR)

Health insurance, n (%), P=.04

121 (60.5)120 (59.7)241 (60.1)Universal coverage

04 (2.0)4 (1.0)Civil servant

63 (31.5)50 (24.9)113 (28.2)Social security

16 (8.0)27 (13.4)43 (10.7)Self-pay

Pre-existing chronic illnesses, n (%), P=.66

191 (95.5)189 (94.0)380 (94.8)No

9 (4.5)12 (6.0)21 (5.2)Yes

Cigarette smoker, n (%), P<.001

121 (60.5)124 (61.7)245 (61.1)Never smoke

17 (8.5)42 (20.9)59 (14.7)Former smoker

62 (31.0)35 (17.4)97 (24.2)Current smoker

Alcohol consumption, n (%), P=.99

136 (68.0)136 (67.7)272 (67.8)Never drink

64 (32.0)65 (32.3)129 (32.2)Current drinker

COVID-19 HLd levels, n (%), P<.001

JMIR Hum Factors 2022 | vol. 9 | iss. 4 | e37693 | p. 5https://humanfactors.jmir.org/2022/4/e37693
(page number not for citation purposes)

Jandee & ThanapopJMIR HUMAN FACTORS

XSL•FO
RenderX

http://www.w3.org/Style/XSL
http://www.renderx.com/


Lower south (n=200)Upper south (n=201)Total (N=401)Characteristics

194 (97.0)91 (45.3)285 (71.1)Excellent

6 (3.0)92 (45.8)98 (24.4)Moderate

018 (8.9)18 (4.5)Inadequate

COVID-19 preventive behavior levels, n (%), P<.001

190 (95.0)165 (82.1)355 (88.5)Excellent

10 (5.0)35 (17.4)45 (11.2)Moderate

01 (0.5)1 (0.3)Inadequate

aP value: chi-square test for categorical outcomes and Mann-Whitney test for numerical outcomes.
bTHB: Thai baht.
cAn exchange rate of THB 1=US $0.026 has been applied.
dHL: health literacy.

Health Information Needs Regarding COVID-19
The participants’health information needs regarding COVID-19
are shown in Figure 1. The participants’ most common health
information needs regarding COVID-19 were related to

vaccines, medications, and treatment (194/401, 48.4%), followed
by the right to health care when getting COVID-19 at work
(189/401, 47.1%). The least needed information was the
definition of COVID-19 (55/401, 13.7%) and the COVID-19
incubation period (46/401, 11.5%).

Figure 1. Participants’ COVID-19 information needs.

Health Literacy Toward COVID-19
Four main dimensions of HL regarding COVID-19 were
identified: access to information, understanding,
decision/judgment, and applying information, which included
COVID-19 prevention behaviors. Regarding accessibility to
health information related to COVID-19, the social media site
Facebook was the most common source of information, followed
by Line; 222 (55.4%) and 206 (51.4%) of 401 participants
reported that they sometimes accessed information via websites
and YouTube, respectively (Table 2), while 147 (36.7%) of the
participants often accessed information from broadcasts, such
as television. In addition, three-fourths of the participants
revealed that they had heard of COVID-19 from relatives and

colleagues. The information resources accessed by participants
differed between the 2 regions of southern Thailand. The
lower-south region had a significantly higher frequency of
access to all resources, as presented in Table 2.

Of the 401 participants, 380 (94.8%) perceived that they had
sufficient knowledge about COVID-19 (Table 3). A majority
(393/401, 98%) obtained information and notifications regarding
COVID-19 from their food delivery companies. Most
participants (393/401, 98%) reported that they could easily
access information about handwashing and mask wearing,
although 326 (81.3%) participants were able to access that
information less frequently than weekly. In addition, 380
(94.8%) participants usually verified the handwashing and
mask-wearing information.
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Table 2. Information resources regarding COVID-19 prevention.

Lower south (n=200), n (%)Upper south (n=201), n (%)Total (N=401), n (%)Information resources and frequency of access

Website, Pa<.001

9 (4.5)36 (17.9)45 (11.2)Frequent

125 (62.5)97 (48.3)222 (55.4)Sometimes

66 (33.0)68 (33.8)134 (33.4)Never

Line, P<.001

69 (34.5)127 (63.2)196 (48.9)Frequent

123 (61.5)59 (29.3)182 (45.4)Sometimes

8 (4.0)15 (7.5)23 (5.7)Never

Facebook, P=.01

159 (79.5)140 (69.6)299 (74.6)Frequent

38 (19.0)48 (23.9)86 (21.4)Sometimes

3 (1.5)13 (6.5)16 (4.0)Never

YouTube, P<.001

33 (16.5)68 (33.8)101 (25.2)Frequent

152 (76.0)54 (26.9)206 (51.4)Sometimes

15 (7.5)79 (39.3)94 (23.4)Never

Television, P<.001

130 (65.0)17 (8.5)147 (36.7)Frequent

61 (30.5)59 (29.3)120 (29.9)Sometimes

9 (4.5)125 (62.2)134 (33.4)Never

Relatives, P<.001

130 (65.0)16 (8.0)146 (36.4)Frequent

69 (34.5)80 (39.8)149 (37.2)Sometimes

1 (0.5)105 (52.2)106 (26.4)Never

Colleagues, P<.001

137 (68.5)22 (10.9)159 (39.7)Frequent

63 (31.5)87 (43.3)150 (37.4)Sometimes

092 (45.8)92 (22.9)Never

aP value: chi-square test.

The understanding, judgment, and application of information
regarding COVID-19 prevention were assessed using a set of
questions. Participants’understanding of COVID-19 prevention
is shown in Table 4. More than 90% (360/401) of the
participants correctly answered 10 (83%) of the 12 questions.
Interestingly, 157 (39.2%) drivers did not know that they should
change their masks daily. Although the participants’ ability to
judge information and make decisions regarding COVID-19
prevention varied, most (362/401, 90.3%) participants reported
that they were able to exchange information about COVID-19
prevention measures with health care providers and their
colleagues, and 360 (89.8%) participants had decided to wear
a mask and wash their hands every time they delivered food to
a customer. In contrast, 132 (32.9%) drivers found it extremely
difficult to question health care providers when they were

confused about proper mask wearing and handwashing, as
shown in Table 5.

Regarding the application of information, the majority (373/401,
93%) of the participants reported that they always keep a
distance of at least 1 m from others when standing or sitting at
a restaurant and when delivering food to customers. Almost all
(348/401, 86.8%) participants monitored themselves and their
families for COVID-19–related symptoms (Table 6). However,
69 (17.2%) participants did not use, or seldom used, a Food and
Drug Administration (FDA)–certified mask. COVID-19
prevention behaviors are presented in Table 6. Most (395/401,
98.5%) participants reported that they always clean their hands
using either regular soap and water or an alcohol-based hand
rub before and after delivering food to consumers, and they
wear a mask regularly while in public places, particularly when
picking up and delivering food/beverage orders (390/401,
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97.3%). Interestingly, 269 (67.1%) participants reported that
instead of taking their masks off, they always pull them down
under the chin to talk and to eat or drink.

Drivers’ distributions according to the 3 dimensions
(understanding, judgment, and application) are shown in Figure
2. Most participants had excellent HL levels in all 3 dimensions.
Of the 401 participants, 345 (86%) had an excellent
understanding of COVID-19, while 13 (3.2%) had an inadequate
understanding. Excellent and moderate judgment accounted for
62.3% (250/401) and 28.9% (116/401) of the participants,
respectively. Of the 401 participants, 309 (77.1%) were rated

“excellent” at applying COVID-19 information to preventive
behaviors, whereas 16 (4%) were rated “inadequate.” A large
proportion (285/401, 71.1%) of drivers had excellent HL,
followed by moderate (98/401, 24.4%) and inadequate (18/401,
4.5%) HL. Most (355/401, 88.5%) of the participants had
excellent COVID-19 prevention behavior. The difference in the
level of each dimension of HL was statistically significant
between participants in 2 different southern regions of Thailand.
Participants in the lower south were more likely to have
excellent HL and preventive behavior levels than those in the
upper south (Table 1).

Table 3. Factors related accessibility to health information regarding COVID-19 prevention.

Lower south (n=200), n (%)Upper south (n=201), n (%)Total (N=401), n (%)Variables

Perceived sufficient knowledge regarding COVID-19 prevention, P<.001

199 (99.5)181 (90.0)380 (94.8)Yes

1 (0.5)20 (10.0)21 (5.2)No

Obtaining information regarding COVID-19 prevention from the company, P=.28

198 (99.0)195 (97.0)393 (98.0)Yes

2 (1.0)6 (3.0)8 (2.0)No

Ability to access information regarding handwashing and mask wearing, P=.07

199 (99.5)194 (96.5)393 (98.0)Access

1 (0.5)7 (3.5)8 (2.0)No access

Frequency of seeking information, P<.001

191 (96.0)135 (68.2)326 (82.1)Less than weekly

8 (4.0)63 (31.8)71 (17.9)Weekly

Information verification, P=.13

194 (97.5)186 (93.9)380 (95.7)Yes

5 (2.5)12 (6.1)17 (4.3)No

Table 4. Understanding of drivers (N=401) regarding COVID-19 prevention.

No, n (%)Yes, n (%)Variables

21 (5.2)380 (94.8)COVID-19 is an infectious disease caused by the SARS-CoV-2, which has been found since 2019.

16 (4.0)385 (96.0)The most common symptoms of COVID-19 include cough and tiredness.

19 (4.7)382 (95.3)Older adults, including those with diabetes/hypertension/heart diseases/chronic lung disease/cancers, are at the
highest risk of COVID-19–related adverse outcomes and mortality.

17 (4.2)384 (95.8)COVID-19 patients with or without symptoms can pass on the virus.

26 (6.5)375 (93.5)If people feel sick or have trouble breathing, they should go to see a doctor immediately.

19 (4.7)382 (95.3)The spread of COVID-19 occurs via airborne particles and droplets when they exhale (eg, speaking, coughing,
and sneezing).

19 (4.7)382 (95.3)COVID-19 infection is possible by touching contaminated surfaces (eg, doorknobs, handles, and tables).

11 (2.7)390 (97.3)People should be self-quarantined for 14 days after their last contact with infected patients and monitor themselves
for fever, cough, etc.

40 (10.0)361 (90.0)Mask wearing can prevent the transmission of COVID-19.

157 (39.2)244 (60.8)Changing masks daily is effectively preventive behavior.

51 (12.7)350 (87.3)A cloth face mask should be washed at least once a day.

24 (6.0)377 (94.0)Handwashing following 7 steps and for at least 20 seconds is an effective process.
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Table 5. Judgment of information toward COVID-19 prevention among drivers (N=401).

Extremely difficult/slightly difficultNeutralExtremely easy/slightly easyVariables

132 (32.9)26 (6.5)243 (60.6)Question health care providers when you are confused about
proper mask wearing and handwashing.

128 (31.9)22 (5.5)251 (62.6)Question about the effective ways of preventing novel coronavirus
infection from health care providers and others.

32 (8.0)27 (6.7)342 (85.3)Decide how to correctly wear a mask and wash hands when deliv-
ering food to consumer.

14 (3.5)27 (6.7)360 (89.8)Decide to wear a mask and wash hands every time when delivering
food to each consumer.

25 (6.2)45 (11.2)331 (82.5)Know the advantages and disadvantages of each preventive mea-
sure when working as a food delivery driver.

11 (2.7)28 (7.0)362 (90.3)Exchange information about COVID-19 prevention measures with
health care providers, including colleagues at work.

Table 6. Application of information regarding COVID-19 prevention and preventive behaviors among drivers (N=401).

Never/seldomSometimesOften/alwaysVariables

Application of information toward COVID-19 prevention

22 (5.5)31 (7.7)348 (86.8)Monitor yourself and your family for COVID-19–related symptoms (eg, fever, cough,
trouble breathing) and suggest seeing a doctor immediately when getting these symptoms.

29 (7.2)31 (7.7)341 (85.0)Consider using an appropriate mask by yourself when working as a food delivery driver.

69 (17.2)40 (10.0)292 (72.8)Use a mask certified by the Food and Drug Administration (FDA).

22 (5.5)34 (8.5)345 (86.0)Wash your hands following the 7 steps of effective handwashing.

9 (2.3)19 (4.7)373 (93.0)Keep a distance of at least 1 m from others when standing or sitting at a restaurant and
delivering food to consumers.

Preventive behaviors toward COVID-19

7 (1.7)10 (2.5)384 (95.8)Replace a mask with a new one once it is wet or soiled from saliva or mucus.

97 (24.2)35 (8.7)269 (67.1)Pull the mask down under the chin to talk to and to eat or drink instead of taking the mask
off.

10 (2.5)42 (10.5)349 (87.0)Wash your hands before touching your face, eyes, nose, or mouth.

3 (0.8)19 (4.7)379 (94.5)Clean your hands immediately with soap and water or an alcohol-based hand rub after
touching doorknobs, handrails, light switches, and much more.

2 (0.5)9 (2.2)390 (97.3)Wear a mask regularly when in public places (eg, market, restaurant), particularly when
picking up and delivering food/beverage orders.

2 (0.5)4 (1.0)395 (98.5)Clean your hands regularly with soap and water or an alcohol-based hand rub before and
after delivering food to consumers.

The Pearson moment correlation coefficient (r) was used to
examine the relationship between participants’ age, work
duration (months), number of working hours per day,
understanding, judgment, application, and behavior scores.
Figure 3 shows weak-to-strong correlation coefficients for the
predictor variables associated with the HL of participants. The
relationships between judgment and HL and between application
and HL were positively correlated and statistically significant
(r=0.83 and 0.77, respectively); a statistically significant
moderate positive correlation was found between understanding
and HL (r=0.45). These results suggest that higher scores on
participants’ judgment and application of information are
associated with higher HL scores. Furthermore, a significant
moderate positive correlation was found between participants’
application of information and behavior toward COVID-19
prevention (r=0.38), whereas a weak positive correlation was

found between HL and behavior (r=0.22). Meanwhile, age was
significantly weakly positively correlated with work duration
(r=0.29), understanding (r=0.25), and HL (r=0.26).

Associations between factors, HL, and behavior toward
COVID-19 prevention were determined using univariate and
multivariate analyses and are presented in Table 7. HL and
behavior scores were treated as continuous variables;
subsequently, they were analyzed using 2 models, HL and
behavior models. All significant factors from the univariate
analysis were included in the multivariate analysis in the HL
model. Results from the multivariate analysis showed factors
significantly associated with HL regarding COVID-19, which
were the region participants worked in, health insurance status
(social security scheme), information resource access (YouTube,
television, and relatives), knowledge of COVID-19, and
frequency of seeking information. Participants in the lower-south
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region of Thailand had higher HL than those in the upper-south
region (P<.001). Participants who frequently accessed
information via television, and had knowledge of COVID-19,
had significantly higher HL than the others. In contrast,
participants who belonged to self-payment health care, those
who accessed information through YouTube and relatives, and
those who frequently accessed information less than weekly
had significantly lower HL than the others.

For a multivariable model of COVID-19 prevention behavior,
the region participants worked in, their sex, number of working

hours per day, information resources (Facebook), information
verification, and HL score were significantly associated with
their COVID-19 prevention behavior. The COVID-19
prevention behavior of men was statistically significantly lower
than that of women. Participants who accessed information
through Facebook had higher COVID-19 prevention behavior
than those who never accessed it; those who verified information
before its application also had higher behavior than those who
did not verify information. Additionally, higher HL was
significantly associated with higher COVID-19 prevention
behaviors.

Figure 2. Participants’ health literacy levels on each dimension.

Figure 3. Correlation matrix of research variables.
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Table 7. Univariate and multivariate regression analyses demonstrating associations between independent variables and HL score and behavior score
regarding COVID-19 prevention.

Behavior score multivari-
ate analysis

Behavior score univariate
analysis

HL score multivariate
analysis

HLa score univariate anal-
ysis

Characteristic

P

value

Adjusted coeffi-

cientb (95% CI)

P

value
Crude coefficient
(95% CI)

P

value

Adjusted coeffi-

cientb (95% CI)

P

value
Crude coefficient
(95% CI)

.010.81 (0.17-1.45)<.0011.36 (0.79-1.92)<.0017.03 (5.36-8.7)<.0016.44 (5.26-7.62)Region (lower south vs upper south)

.02–0.76 (–1.38 to
–0.13)

.20–0.42 (–1.07 to
0.23)

N/AN/Ac.200.99 (–0.51 to
2.49)

Sex (female vs male)

N/AN/A.010.03 (0.01-0.06)N/AN/A<.0010.18 (0.11-0.24)Age (years)

Religion (reference=Buddhism)

N/AN/A.400.35 (–0.5 to
1.21)

N/AN/A.340.95 (–1.02 to
2.91)

Islam

N/AN/A.86–0.31 (–3.67 to
3.05)

N/AN/A.145.75 (–1.98 to
13.47)

Christian

N/AN/A.660.15 (–0.5 to
0.79)

N/AN/A.01–2.00 (–3.48 to
–0.53)

Education (bachelor or above vs
high school or below)

Food delivery company (reference=company A)

N/AN/A.0011.03 (0.4-1.66)N/AN/A.031.64 (0.18-3.1)B

N/AN/A.99–0.01 (–0.87 to
0.85)

N/AN/A.39–0.87 (–2.86 to
1.13)

C

N/AN/A.49–0.92 (–3.51 to
1.67)

N/AN/A.64–1.42 (–7.43 to
4.58)

D

N/AN/A.010.05 (0.01-0.08)N/AN/A.010.11 (0.03-0.19)Working duration as driver (months)

.0020.17 (0.06-0.28)<.0010.22 (0.11-0.33)N/AN/A<.0010.46 (0.2-0.71)Working hour per day

N/AN/A.24–0.02 (–0.07 to
0.02)

N/AN/A.02–0.11 (–0.21 to
–0.02)

Number of daily food order deliver-
ies

N/AN/A.990 (0-0)N/AN/A.160 (–0.01 to 0)Daily income (THBd)

N/AN/A.24–0.78 (–2.08 to
0.52)

N/AN/A.82–0.35 (–3.34 to
2.65)

Pre-existing chronic illnesses (yes
vs no)

Cigarette smoker (reference=never smoke)

N/AN/A.59–0.23 (–1.08 to
0.61)

N/AN/A.18–1.33 (–3.26 to
0.61)

Former smoker

N/AN/A.260.40 (–0.29 to
1.1)

N/AN/A.031.77 (0.17-3.37)Current smoker

N/AN/A.630.15 (–0.47 to
0.78)

N/AN/A.600.39 (–1.05 to
1.82)

Alcohol consumption (current
drinker vs never drink)

Health insurance status (reference=universal coverage)

N/AN/A.71–0.54 (–3.47 to
2.38)

.58–1.45 (–6.63 to
3.73)

.06–6.2 (–12.75 to
0.35)

Civil servant

N/AN/A.71–0.12 (–0.79 to
0.54)

.410.49 (–0.69 to
1.67)

.96–0.04 (–1.53 to
1.45)

Social security

N/AN/A.23–0.58 (–1.54 to
0.38)

.01–2.25 (–3.98 to
–0.53)

<.001–4.96 (–7.11 to
–2.8)

Self-pay

Website (reference=never)

N/AN/A.37–0.46 (–1.47 to
0.54)

N/AN/A.980.03 (–2.3 to
2.36)

Frequent

N/AN/A.150.46 (–0.17 to
1.09)

N/AN/A.950.05 (–1.42 to
1.52)

Sometimes

Line (reference=never)
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Behavior score multivari-
ate analysis

Behavior score univariate
analysis

HL score multivariate
analysis

HLa score univariate anal-
ysis

Characteristic

P

value

Adjusted coeffi-

cientb (95% CI)

P

value
Crude coefficient
(95% CI)

P

value

Adjusted coeffi-

cientb (95% CI)

P

value
Crude coefficient
(95% CI)

N/AN/A.99–0.01 (–1.31 to
1.29)

N/AN/A.391.31 (–1.68 to
4.29)

Frequent

N/AN/A.520.43 (–0.88 to
1.73)

N/AN/A.082.69 (–0.3 to
5.69)

Sometimes

Facebook (reference=never)

.021.66 (0.24-3.08).011.92 (0.44-3.39)N/AN/A.920.17 (–3.25 to
3.58)

Frequent

.081.35 (–0.15 to
2.86)

.061.50 (–0.06 to
3.07)

N/AN/A.47–1.35 (–4.98 to
2.29)

Sometimes

YouTube (reference=never)

N/AN/A.370.38 (–0.45 to
1.21)

.01–2.17 (–3.88 to
–0.47)

.001–3.09 (–4.99 to
–1.2)

Frequent

N/AN/A.090.63 (–0.1 to
1.35)

<.001–4.08 (–5.72 to
–2.45)

.53–0.53 (–2.19 to
1.12)

Sometimes

Television (reference=never)

N/AN/A<.0011.29 (0.61-1.97).0032.81 (0.95-4.66)<.0015.58 (4.08-7.08)Frequent

N/AN/A.270.40 (–0.32 to
1.13)

.071.54 (–0.11 to
3.19)

.141.18 (–0.4 to
2.75)

Sometimes

Relatives (reference=never)

N/AN/A.020.86 (0.12-1.6)<.001–4.19 (–6.25 to
–2.13)

<.0013.03 (1.42 to
4.64)

Frequent

N/AN/A.86–0.07 (–0.8 to
0.67)

<.001–5.36 (–7.1 to
–3.63)

.002–2.54 (–4.14 to
–0.93)

Sometimes

Colleagues (reference=never)

N/AN/A.0021.22 (0.47-1.97)N/AN/A.0022.72 (1.02-4.42)Frequent

N/AN/A.690.15 (–0.61 to
0.91)

N/AN/A.10–1.43 (–3.14 to
0.29)

Sometimes

N/AN/A.300.72 (–0.63 to
2.08)

<.0014.61 (2.1-7.12)<.0015.35 (2.25-8.44)Perceived sufficient knowledge of
COVID-19 (yes vs no)

N/AN/A.500.90 (–1.7 to
3.51)

N/AN/A.283.33 (–2.67 to
9.33)

Obtaining information from the
company (yes vs no)

N/AN/A.251.21 (–0.85 to
3.28)

.132.89 (–0.81 to
6.59)

.025.83 (1.1-10.57)Accessibility to information (access
vs no access)

N/AN/A.003–1.13 (–1.88 to
–0.38)

<.001–3.04 (–4.56 to
–1.52)

<.001–6.59 (–8.22 to
–4.97)

Frequency of seeking information
(weekly vs less than weekly)

.041.42 (0.05-2.79).012.01 (0.59-3.43)N/AN/A.281.82 (–1.49 to
5.12)

Information verification (yes vs no)

.020.06 (0.01-0.1)<.0010.10 (0.05-0.14)N/AN/AN/AN/AHL score

aHL: health literacy.
bAdjusted by the backward stepwise method.
cN/A: not applicable.
dTHB: Thai baht.
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Discussion

Principal Findings
Food delivery drivers are at high risk of exposure to
SARS-CoV-2 infection at work, and those who are suspected
of contracting the infection might play a role in actively
transmitting the infection to customers [12,15]. This study is
the first cross-sectional survey on comprehensive HL related
to COVID-19 prevention among food delivery drivers in
southern Thailand. We aimed to explore drivers’ information
needs and resources and assess their HL levels regarding
COVID-19 prevention.

The findings of this study revealed that almost half of food
delivery drivers need to know about vaccines, medications,
treatment for COVID-19, as well as the right to health care when
getting SARS-CoV-2 infection. Participants were less concerned
about the natural history of COVID-19 and its definition.
Various studies conducted among medical learners and
undergraduate and graduate students in Jordan [26,27], senior
pharmacy students at the British University in Egypt [28], and
internet users and residents in China [29,30] have revealed that
participants use social media platforms as their primary source
of information about COVID-19. These results were consistent
with our findings that social media, such as Facebook and Line,
was the most common source of information regarding
COVID-19 prevention used by drivers. These sources of
information tend to be common for every aspect of daily life
during working hours. However, health information from social
media platforms may only provide broad and nonspecific
information about COVID-19 prevention. Drivers may need
specific and customized information related to their lifestyle,
especially information regarding the right to health care when
getting a SARS-CoV-2 infection, which they can get from local
health care workers and their companies through social media
platforms with user-friendly content, for instance, eye-catching
images that separate text. More importantly, Thai government
authorities and food delivery companies should work more on
clarifying the rights and responsibilities of drivers when they
are at high risk of COVID-19 infection during working hours
by improving relevant policies and regulations. Building
effective daily routine online communication for drivers is key
to successfully increasing their HL levels and preventive
behaviors. A closed-class Facebook group can be used as an
alternative learning support application regarding COVID-19
prevention because it easily retrieves information sources and
shares them with colleagues for intellectual discussion [31].

Our study also found that relatives and colleagues played a role
in disseminating information to the drivers. However, health
workers have been reported to be a source that can provide
accurate information in an institutional-based cross-sectional
study among university students in Colombia [32]. The majority
of drivers in our study showed that they usually obtained and
verified information through any resource, particularly social
media. A previous review by González-Padilla and
Tortolero-Blanco [33] presented the advantages and
disadvantages associated with the use of social media platforms
during the pandemic. Important disadvantages are that invalid

or outdated information is common, and information on social
media platforms is often not fact-checked. People should be
aware of these disadvantages when seeking information via
social media. An important advantage is the rapid dissemination
of educational content. Thus, effective communication via
accessible information resources, such as social media platforms,
including the frequency of health information delivery, may
help improve drivers’ understanding of COVID-19 prevention.

The 4 dimensions of HL are competencies in health information
processing, including accessing, understanding,
decision-making/judging, and applying information. These
overall competencies subsequently influence individual health
behaviors [19]. HL is an important factor in improving the
understanding, risk awareness, and decision-making regarding
preventive behaviors and lifestyles during a pandemic [34,35].
We did not find any studies that have reported the status of HL
regarding COVID-19 prevention among food delivery drivers.
Most drivers in this study had excellent HL regarding
COVID-19 prevention, with only a few having inadequate HL.
Various researchers have indicated that better health outcomes
are associated with higher HL, which results from the acquisition
of new knowledge; higher HL is also associated with more
positive attitudes, greater self-efficacy, and positive health
behaviors [18]. We found that it was possible to develop the
HL of drivers from the beginning, and the drivers accessed
information regarding COVID-19 prevention often, mostly via
social media. The participants had excellent levels of
understanding, judgment, and application of information
regarding COVID-19 prevention, which translates into excellent
HL. In the multivariate analysis, drivers in the lower south of
Thailand were more likely to have excellent HL levels than
those in the upper south. Food delivery services were established
in the lower-south region of Thailand in 2019 and started in the
upper-south region a year later. During the study period, the
Thai government declared a national state of emergency in an
intensified attempt to stun the spread of the coronavirus.
Thailand’s Center for COVID-19 Situation Administration
(CCSA) categorizes provinces into dark-red, red, and orange
zones in decreasing order of the strictness of social and public
health measures. The lower-south region of Thailand was
categorized as dark red because of the rapid transmission of
COVID-19 and cluster infections. This region exercised social
distancing, lockdowns, and a nighttime curfew, as prescribed
through concrete government interventions. Food delivery
drivers needed to work according to strict regulations during
the pandemic to mitigate their risk of SARS-CoV-2 infection
[36]. Public health promotion campaigns have also been
established in the lower south of Thailand, including a
COVID-19 vaccination campaign. The regulations and
campaigns in the lower-south region may have led to a higher
HL level among drivers in the lower south than among those
who work in the upper south of Thailand.

We found that the frequency of seeking information and
information resources, such as YouTube and relatives, is
negatively associated with HL among drivers. These findings
were in contrast to those from a survey of Japanese people that
showed that higher literacy is positively associated with health
information access and obtaining sufficient information from
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multiple sources [37]. These findings were also in contrast to
a cross-sectional study among Thai older adults that showed
that the more access older adults have to health information,
the higher is their HL [38]. However, not only informational
accessibility skills but also the ability to obtain credible health
information determines individuals’ HL [19,37,39]. The first
non-German replication of the Ebbinghaus forgetting experiment
revealed individual differences in the lengths of memory
retention intervals [40]. The Ebbinghaus forgetting curve
describes forgetting over intervals ranging from 20 minutes to
31 days after information is accessed. It is a key psychology
study that has affected our understanding of information literacy.
According to the HL framework, some demographic factors,
such as age, moderate the development of HL; however,
increasing age alone could not possibly contribute to the higher
HL in our study, and this result might be confounded by other
factors in the multivariate analysis. In addition, participants
with perceived sufficient knowledge regarding COVID-19 in
this study may have higher HL, as there are reports indicating
that knowledge mediates the effects of HL [41].

Regarding behaviors about COVID-19 prevention, this study
found that overall HL has a weak positive correlation with
drivers’ COVID-19 prevention behavior. No evidence of a
correlation between judgment and application of information
and COVID-19 prevention behavior was found. The finding on
the positive correlation between HL and COVID-19 prevention
behaviors was similar to an online survey of Vietnamese health
care workers by Do et al [42], who reported a significant positive
association between HL and health care workers' self-reported
adherence to occupational infection prevention and control
measures regarding COVID-19. In a national web-based
cross-sectional survey of Chinese internet users, Li and Liu [29]
also revealed that HL is significantly associated with the
self-reported practice of protective behaviors against COVID-19
during the pandemic.

In a multivariate analysis to predict COVID-19 prevention
behavior, we found that using Facebook to access information
is a factor associated with participants’ preventive behavior
level. Drivers who frequently accessed information via Facebook
were more likely to exhibit excellent behavior than those who
used Facebook only occasionally. Our finding was consistent
with a national web-based cross-sectional survey of Chinese
internet users authored by Li and Liu [29], who reported that
social media use frequency significantly predicts COVID-19
prevention behaviors. It has also been reported that social media
use plays a positive role in individual health behaviors [43].

Health information shared on social media has the potential to
improve people’s preventive behavior toward COVID-19.
However, information access skills and the ability to obtain
credible health information determine individuals’ HL
[19,37,39]. Library skills and internet skills, including
information evaluation skills, were found to be the most essential
skills related to health behaviors, and information verification
is also an important skill to confirm the credibility of
information before applying it in practice [44,45]. This is
consistent with the finding of this study that drivers who verified
information were more likely to have good COVID-19 health
behaviors. It is crucial to ensure that individuals have the

necessary skills to obtain and judge health information before
they apply it in practice. In addition, the HL score was a factor
associated with preventive behavior, and drivers with higher
HL scores were more likely to have good COVID-19 prevention
behaviors.

Strengths and Limitations
The major strength of this study is that it was the first study
conducted among Thai food delivery drivers in southern
Thailand during the COVID-19 pandemic, exploring the drivers’
HL status and its associated factors.

This study also had some limitations. First, we used convenience
sampling to recruit eligible drivers to join the study. That drivers
who were interested in this study might share similar traits (eg,
being in a younger population group or working in the same
food delivery company) that could result in bias cannot be ruled
out. Second, the results from this study may not be applicable
to drivers in other regions of Thailand because of the different
provincial zones categorized by the CCSA with their own
specific measures to stun the spread of coronavirus. Future
research conducted with a bigger sample size would likely
improve the generalizability of the results. Finally, our data
collection process overlapped with the COVID-19 pandemic
and was performed in the late afternoon until the evening. Thus,
only drivers who were available at the time participated in the
study. This might have affected the external validity of this
study as drivers who did not participate in the study might have
had a different socioeconomic status or different HL and
preventive behaviors. Future studies could use different means
to distribute the survey to a more diverse audience.

Conclusion
Most food delivery drivers reported sufficient knowledge about
COVID-19. Most drivers can easily access information about
handwashing and mask wearing. They were able to frequently
access information and usually verified information to confirm
its credibility. They had excellent HL and COVID-19 prevention
behaviors. Most had good levels of understanding, judgment,
and application of information regarding COVID-19. As good
understanding and decision-making/judgment of information
may not reflect good preventive behaviors, conventional health
education alone may not be effective for COVID-19 prevention
among drivers. Thus, an effective technique to apply the
information to practice would enhance drivers’ HL, including
COVID-19 prevention behavior. Many risk factors were
observed. Information access skills alone may not determine
individuals’ HL, but the ability to obtain credible health
information, effective interactive communication, and
knowledge could determine HL. To ensure the long-term
prevention of COVID-19 in the food delivery sector, action
must be taken now to eliminate the hidden barriers to health
information communication with the drivers in the pandemic
context. For practitioners as drivers, it is important to have
sufficient support from restaurant staff, consumers, food delivery
companies, and government authorities to ensure contact-free
delivery and strict use of new face masks, gloves, and hand
sanitizers for COVID-19 risk mitigation. Policymakers should
raise awareness of safety practices for drivers through effective
techniques to ensure the successful application of health
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information to practice, for instance, hands-on education and
coaching with online learning regarding COVID-19 prevention
that fits drivers' work baseline literacy. Importantly, building
trust is key for successful collaboration between drivers and
government authorities to enhance the drivers’ HL and

preventive behaviors regarding COVID-19. A better
understanding of HL among food delivery drivers would be
useful for planning effective interventions for this population,
especially for Thai food delivery services.
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