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Background: This study assessed health literacy (HL) and its associated factors among older
adults during the coronavirus disease 2019 (COVID-19) pandemic. Methods: This cross-sectional
study included older adults in urban communities in Thailand. We randomly selected a total of
421 older adults and performed multiple logistic regression analyses. Results: The average age of
the respondents was 70.0±7.1 years. Most respondents were female, married, had a low education level (primary school or lower), were unemployed, and had sufficient income. We observed
nonproficient and proficient HL levels in 56.1% and 43.9% of respondents, respectively. The factors influencing HL included attending healthcare services at a tertiary hospital, good accessibility to COVID-19 prevention materials and health information, and provision of a high level of social support from neighbors and health personnel. Conclusion: The results of our study provide
important information on the outcome of accessibility and social support among older adults in
an urban community during the COVID-19 pandemic. In addition, access to health services, prevention equipment, and information was important for people at risk of HL and helped promote
good behaviors.
Key Words: Health literacy, COVID-19, Frail eldery, Health promotion

INTRODUCTION
The coronavirus disease 2019 (COVID-19) global pandemic began at the end of 2019.1,2) Within 1 year, 208 million individuals
worldwide were infected by this virus and 4.38 million individuals
died.3) In Thailand, 948,442 cases of COVID-19 have been confirmed, with 730,437 cured and 7,973 deaths.3) The pandemic affected all age groups, causing economic deterioration and ensuing
health problems.4) More than 50% of fatalities occurred among
older adults owing to increased complications and longer lengths
of hospital admission compared to those in other populations.5) As
a result, treatment costs and numbers of lost family members were
high.6) COVID-19 prevention behaviors were extremely important in reducing viral spread and casualties in populations at risk.7)
As COVID-19 is transmitted by droplets,8) health authorities in

several countries, including Thailand, promoted frequent hand
washing with soap and water, use of masks, and social distancing to
reduce exposure, in addition to strict citywide lockdowns to control the spreads of the epidemic.9) Moreover, accessing fundamental health information, obtaining a genuine understanding of the
principles of disease prevention, and managing public health remained crucial, especially for at-risk populations.10,11) Making decisions about how to follow health advice was one of the processes
necessary for COVID-19 prevention behaviors.12)
Health literacy (HL) is a concept addressed in healthcare systems and research on health promotion.13) It constitutes the process by which individuals acquire knowledge and motivation and
how they understand and access information, express opinions,
and make decisions about promoting and maintaining health.14,15)
A recent study applied HL to promote health among chronically ill
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patients.16,17) Previously, older adults with poor education or limited access to health information (AHI) received health information
from healthcare workers and community health volunteers.18,19)
Because physical deterioration affects the ability to learn new
knowledge, HL regarding health problems faced by older adults
have gradually been learned over longer periods compared to other
population groups. Related studies have demonstrated inadequate
HL among older adults, especially those with cognitive impairment and poor vision and hearing.19) Individuals with low education levels also have low HL scores and tend to have worse communication skills and lack critical HL.18,19) However, healthcare
communication is extremely important for maintaining and promoting health and well-being.
In the context of Thai communities, families are characterized
by nuclear and extended families, meaning that family members,
relatives, and neighbors can provide interaction and support regarding the physical and psychological well-being of older adults.20)
However, during the COVID-19 pandemic, relatives, neighbors,
and public health workers were educated and built an understanding of protection measures using mass media, including online
networks, to provide information designed for older adults.21) HL
on managing common health problems differs from that in critical
or epidemic situations as it constitutes a new epidemic, in which
unclear knowledge related to COVID-19 prevention behaviors
and HL were lacking among older adults.18)
A literature review on HL in the COVID-19 context revealed
that few studies have assessed factors associated with HL among
older adults in Thailand. Studies on the general public, university
students, and factors related to the COVID-19 pandemic have all
been conducted.22,23) However, during COVID-19, older adults are
in triple jeopardy, especially if they reside in crowded areas, such
as urban communities. Furthermore, although many older adults
were advised to self- quarantine and avoid direct contact with
those who may infect them, their social connections in the community were one of the most important supportive resources
available.
As mentioned above, the prevention of COVID-19 among
older adults in crisis areas such as urban communities required
their increased HL in addition to efforts to assess and explore
factors influencing HL in this population. This information can
be used for developing and implementing interventions and policies. When developing the conceptual framework for the present study, we applied the ecological assessment of the PRECEDE-PROCEED model24) to determine the predisposing, reinforcing, and enabling factors that influenced HL among older
adults in an urban community. The model explained the predisposing factor as the basis on which individuals increased their

motivation to perform a behavior, the reinforcing factor as that
which encouraged individuals to perform a particular behavior,
and enabling factor as the environmental influencing factor that
directly affected the behavior to support or prevent the degradation of behavior among individuals. This study assessed and determined factors influencing HL among older adults living in urban communities during the pandemic.

MATERIALS AND METHODS
Research Design and Sampling
This cross-sectional community-based survey was conducted in
Ubon Ratchathani Province, Thailand, which has the highest proportion of older adults at a risk of COVID-19. The selection criteria of the subjects were male and female sex, age 60 years and older,
residence in the study area over 2 years, and ability to participate
while collecting data. We excluded older adults who could not
speak the Thai language and were unable to communicate or diagnose cognitive impairments.
We applied a multistage sample technique. First, one district in
each district health zone was chosen for sampling from among the
three district health zones in Ubon Ratchathani Province, Thailand. Second, in each district, one urban community, also known
as a municipal area, was chosen. Finally, we selected a target population at random using a community name list from four districts
in Northeast Thailand. We calculated the sample size using
G*Power.25) The effect size was 0.30, with an alpha level of 0.05
and a power of 0.80. The resulting calculated sample size was 384.
To prevent data loss, an additional 10% of subjects were included.
Thus, this study included a total of 421 subjects. Based on sample
size, we randomly selected 105–106 individuals from each urban
community.
The protocol for this study was reviewed and approved by the
Ethics Review Committee (IRB) of the Faculty of Public Health,
Mahidol University (MUPH 2020-156). An informed consent
statement was obtained before commencement of the data collecting.
Research Instrument
Data were collected using self-reported questionnaires that were
conducted in the respondents’ homes and communities. A panel
of three experts rated the overall content validity of all instruments
at 1.00 and the index of item objective congruence was over 0.5.
We assessed the interrater reliability of the self-reported questionnaire between the principal and co-principal investigators in all settings in a pilot test of 30 participants, which showed acceptable
values of 0.71–0.93, with structured questionnaires comprising the
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six parts described below.
(1) Access to health services (AHS) was developed based on literature reviews. AHS included two questions. First, where the respondents accessed their healthcare services. The healthcare services in the study area comprised a subdistrict health-promoting
hospital (primary healthcare unit), a community hospital, and a
regional hospital (tertiary hospital). Second, the assessment of the
ease of accessing healthcare services involved three individual
items: “was the hospital far from your home?,” “was the cost of
travel expensive,” and “were you able to pay the extra treatment
costs?” The Cronbach’s alpha was 0.77.
(2) Access to COVID-19 preventive materials was developed
based on literature reviews. It comprised five items: access to alcohol-based hand rub, access to free alcohol-based hand rub or soap,
access to masks, access to free masks, and access to face shields.
Respondents who always had access to these preventive measures
earned one point, with scores ranging from 0 to 5 points. Good access to COVID-19 preventive material was defined as individuals
who were able to access all materials (five points). The Cronbach’s
alpha was 0.77.
(3) AHI comprised nine items related to AHI from health personnel, health volunteers, neighbors, village headman, TV, radio,
internet, family members, and documents. For example, one question asked, “did you regularly access health information from public health officials?” A positive response was scored one point. The
scores ranged from 0 to 9 points. Good access health to information was defined as scores of 7–9. The Cronbach’s alpha was 0.71.
(4) Social support was developed by applying the social support
theory described by Cobb,26) which comprises eight items. Each
item involved four rating scales (never, rarely, sometimes, and always), and each was scored from 1 to 4 points. The total score
ranged from 8 to 32 points. A high level of received social support
from family members was defined as total scores of 25–32 points.
The Cronbach’s alpha was 0.79.
Social support from neighbors was developed by applying the
social support theory proposed by Cobb26) and comprised seven
items. Each item involved four rating scales (never, rarely, sometimes, and always), and each was scored from 1 to 4 points. The total score ranged from 7 to 28 points. A high level of social support
was defined as a total score of 22–28. The Cronbach’s alpha was
0.88.
Social support from health personnel was developed similar to
others.26) It comprised seven items with four rating scales as described above. The total score ranged from 7 to 28 points. A high
level of received social support was defined as a total score of 22–
28. The Cronbach’s alpha was 0.93.
(5) HL was developed by the Health Education Department of

the Ministry of Public Health, Thailand.27) It comprises 24 items in
the following six elements: AHI, understanding, interaction to
change, decision-making, modification, and discussion of health.
The responses used a five-point Likert scale: strongly disagree = 1,
disagree = 2, neither agree nor disagree = 3, agree = 4, and strongly
agree = 5. Total scores of 96–120 points indicated proficient HL, in
which individuals had adequate HL. The Cronbach’s alpha was
0.93.
(6) The sociodemographic variables of the study population
consisted of four items with open-ended questions with multiple-choice responses, including age, sex, marital status, and current
work.
Statistical Analysis
Data were analyzed using the Statistical Package for the Social Sciences version 18.0 (SPSS Inc., Chicago, IL, USA). Frequency, percentage, mean, and standard deviation were used to describe respondent characteristics. To explore factors associated with HL,
we performed multiple logistic regression analysis, with the results
presented as odds ratios (ORs) and 95% confidence intervals
(CIs). Statistical significance was set at p < 0.05.

RESULTS
Characteristics of the Study Population
The average age of the respondents was 70.0 ± 7.1 years; most respondents (53.4%) were aged 60–69 years, followed by 70–79
years (36.1%) and 80 years and over (10.5%). Overall, 62.7% of
respondents were female and 37.3% were male. Over 60% of respondents were married, 30.4% were separated/divorced/widowed, and 5.5% were single. Almost 40% of respondents were employed, 43.5% were farmers, 28.5% were business owners, and
28.0% were temporary employees (Table 1).
Study Variables
The predisposing factors included education level, income sufficiency, and chronic illness. Most subjects had graduated at the primary school level or lower (63.4%), possessed sufficient income
(69.6%), and experienced chronic illness (61.5%). Among reinforcing factors, 83.4%, 76.9%, and 70.1% of respondents received
sufficiently high levels of social support from family members,
neighbors, and health personnel, respectively.
Among enabling factors, most of the respondents accessed
healthcare services at district (53.4%), regional (23.8%), and subdistrict health-promoting (22.8%) hospitals. Moreover, 76.7% reported that receiving healthcare services in these hospitals was
convenient. Regarding accessing COVID-19 prevention materials,
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Table 1. Factors associated with HL among older adults by binary logistic regression analysis
Factor
Clinical factors
Age (y)
  60–69
  ≥ 70
Sex
  Female
  Male
Marital status
  Non-married
  Married
Predisposing factors
Education
  Primary school
  Higher
Working status
  Unemployed
  Employee
Sufficiency income
  Insufficiency
  Sufficiency
Chronic illness
  No
  Yes
Enabling factors
Access to health services
  Other
  Regional hospital
Easy to access health services
  No
  Yes
Access to preventive material
  Poor
  Good
Access to health information
  Poor
  Good
Reinforcing factors
Family support
  Poor
  Good
Social support by neighbor
  Poor
  Good
Social support by health person
  Poor
  Good

Total

HL
Proficiency

Non-proficiency

70.0 ± 7.1
225 (53.4)
196 (56.6)

97 (43.1)
88(44.9)

264 (62.7)
157 (37.3)

OR (95% CI)

p-value

128 (56.9)
108 (55.1)

0.93 (0.63–1.37)
Ref.

0.713

153 (58.0)
83 (52.9)

111 (42.0)
74 (47.1)

Ref.
1.23 (0.83–1.83)

0.31

151 (35.9)
270 (64.1)

58 (38.4)
127 (47.0)

93(61.6)
143 (53.0)

Ref.
1.42 (0.95–2.14)

0.09

267 (63.4)
154 (36.6)

111 (41.6)
74 (48.1)

156 (58.4)
80 (51.9)

Ref.
1.55 (0.90–2.64)

0.11

186 (44.2)
235 (55.8)

76 (40.9)
109 (46.4)

110 (59.1)
126 (53.6)

Ref.
1.25 (0.85–1.85)

0.26

128 (30.4)
293 (69.6)

54 (42.2)
131 (44.7)

74 (57.8)
162 (55.3)

Ref.
1.11 (0.73–1.69)

0.63

162 (38.5)
259 (61.5)

72 (44.4)
113 (43.6)

90 (55.6)
146 (56.4)

Ref.
0.97 (0.65–1.44)

0.87

321 (76.2)
100 (23.8)

190 (59.2)
54 (54.0)

131 (40.8)
46 (46.0)

Ref.
1.70 (1.08–2.68)

0.02*

98 (23.3)
323 (76.7)

34 (34.7)
151(46.8)

64 (65.3)
172 (53.2)

Ref.
1.65 (1.03–2.64)

0.03*

265 (62.9)
156 (37.1)

89 (33.6)
96 (61.5)

176 (66.4)
69 (38.5)

Ref.
3.16 (2.10–4.77)

< 0.001**

176 (41.8)
245 (58.2)

47 (26.7)
138 (56.3)

129 (73.3)
107 (43.7)

Ref.
3.16 (2.01–4.77)

< 0.001**

70 (16.6)
351 (83.4)

17 (24.3)
168 (47.9)

53 (75.7)
183 (52.1)

Ref.
2.86 (1.59–5.14)

< 0.001**

135 (32.1)
286 (76.9)

32 (23.7)
153 (53.5)

103 (76.3)
133 (46.5)

Ref.
3.70 (2.34–5.86)

< 0.001**

126 (29.9)
295 (70.1)

29 (23.0)
156 (52.9)

97 (77.0)
139 (47.1)

Ref.
3.75 (2.34–6.03)

< 0.001**

Values are presented as mean±standard deviation or number (%).
HL, health literacy; OR, odds ratio; CI, confidence interval.
*p<0.05, **p<0.01.
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most respondents (62.9%) replied that they did not access them;
however, 58.2% reported good AHI (Table 1).
HL in the study population
We observed nonproficient and proficient HL in 56.1% and 43.9%
of Thai older adults, respectively, during the COVID-19 pandemic
in this study.
Factors associated with proficient HL among older adults
Table 1 indicates that no predisposing factors, such as education
level, sufficient income, and chronic illness, were associated with
proficient HL (p > 0.05). Regarding enabling factors, AHS, convenient AHS, access to preventive materials, and AHI were associated with proficient HL. Our findings indicated that older adults accessing healthcare services at regional hospitals were 1.7 times
more likely to have proficient HL (OR = 1.70; 95% CI, 1.08–2.68;
p = 0.02). Respondents with convenient access to healthcare services were 1.65 times more likely to have proficient HL
(OR = 1.65; 95% CI, 1.03–2.64; p = 0.03). Regarding access to
preventive materials, participants who could access all materials
were 3.16 times more likely to have proficient HL (OR = 3.16;
95% CI, 2.10–4.77; p < 0.001). Lastly, participants with high levels
of AHI were 3.16 times more likely to have proficient HL
(OR = 3.16; 95% CI, 2.10–4.77; p < 0.001) (Table 1).
Regarding reinforcing factors, older adults receiving high-level

social support from family members were 2.86 times more likely
to have proficient HL (OR = 2.86; 95% CI, 1.59–5.14; p < 0.001).
In addition, older adults receiving high levels of social support
from neighbors were 3.7 times more likely to have proficient HL
(OR = 3.70; 95% CI, 2.34–5.86; p < 0.001). Finally, those receiving
high levels of social support from health personnel were 3.7 times
more likely to have proficient HL (OR = 3.75; 95% CI, 2.34–6.03;
p < 0.001) (Table 1).
Multiple logistic regression analysis of reinforcing factors
showed that high levels of social support from neighbors and
health personnel significantly predicted proficient HL in older
adults. Participants receiving high levels of social support from
their neighbors were more than twice as likely to have proficient
HL compared to those receiving low levels of support (OR = 2.02;
95% CI, 1.16–3.53; p < 0.01). Additionally, those who received
high levels of social support from health personnel were more than
twice as likely to have proficient HL compared to those who had
low levels (OR = 2.55; 95% CI, 1.47–4.41; p < 0.01). However,
while high levels of social support from family members were
more likely to predict HL, HL did not differ from those receiving
low levels of support (p > 0.05) (Table 2).
The enabling factors predicted significantly proficient HL
(p < 0.05). Older adults accessing health services at regional hospitals had adequate HL (OR = 2.53; 95% CI, 1.47–4.34; p < 0.01),
and older adults with convenient access to healthcare services were

Table 2. Factors associated with HL in older adults by multiple logistic regression analysis
Variable
Predisposing factors
Young older adults ( < 70 y)
Male
Married
Higher education
Current working
Sufficient income
Chronic illness
Reinforcing factors
Received high level of social support from family members
Received high level of social support from neighbors
Received high level of social support from health personnel
Enabling factors
Accessed health services at regional hospital
Convenient to access health services in hospitals
High level of access to health information
Accessed COVID-19 prevention material

OR (95% CI)

p-value

1.240 (0.78–1.96)
1.158 (0.72–1.86)
1.618 (0.99–2.63)
1.321 (0.80–2.17)
0.988 (0.62–1.59)
0.790 (0.47–1.32)
1.042 (0.66–1.65)

0.358
0.544
0.052
0.274
0.961
0.365
0.862

1.150 (0.56–2.36)
2.030 (1.15–3.59)
2.860 (1.62–5.06)

0.709
< 0.01**
< 0.01**

2.250 (1.27–3.97)
1.890 (1.09–3.29)
1.920 (1.18–3.12)
2.760 (1.72–4.41)

< 0.01**
0.02*
< 0.01**
< 0.01**

HL, health literacy; OR, odds ratio; CI, confidence interval; COVID-19, coronavirus disease 2019.
*p<0.05, **p<0.01.
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1.76 times more likely to have adequate HL compared to those
without convenient AHS in hospitals (OR = 1.76; 95% CI, 1.02–
3.02; p = 0.04). Concerning access to materials for COVID-19
prevention, participants with good access were twice as likely to
have adequate and proficient HL compared to those without such
access (OR = 2.62; 95% CI, 1.66–4.13; p < 0.01). Participants with
good AHI were 1.95 times more likely to have adequate HL compared to those without AHI (OR = 1.95; 95% CI, 1.21–3.13;
p < 0.01) (Table 2).

DISCUSSION
Our study explored factors influencing HL among older adults.
The results showed that their HL was proficient and associated
with better accessibility and social support. Individuals with proficient HL can experience healthy lives free from infectious diseases.
HL not only affects a person’s awareness of disease prevention but
also has a greater effect on the earlier management of health problems. Proficient HL predicted good preventive behaviors at rates
almost twice those of the other groups. Gautam et al.28) suggested
that HL affected perceptions and behaviors related to individual
protection from COVID-19 and followed the pharmacologic management of their health problems. A high proportion of HL is
linked to prevention behaviors and low rates of COVID-19 nationwide.
The urgency for professionals to act and promote behavioral
changes in the population is high during a pandemic. HL is a leading factor in improving awareness of risk issues and decision-making regarding changing health behaviors and lifestyles.17,29,30) Proficient HL led to ideal health behaviors and a new normal lifestyle to
reduce the incidence of COVID-19 transmission.9) The older
adults in urban communities in our study demonstrated adequate
health knowledge and competencies very similar to those reported
by related studies.18,19) We observed non-proficient and proficient
HL in 56.1% and 43.9% of respondents, respectively. Previously,
over half of the older adults had insufficient HL or nonproficiency.
The sample population’s residence in urban or semiurban settings
may have resulted in a better quality of life related to education level, living conditions, and access to information.31) Although older
adults in rural communities receive more support, many areas
were locked down and activities canceled.32) However, women
were one of the most vulnerable populations during the pandemic
and often had less access to information compared to men.33)
Therefore, their lifestyles may differ.31)
Moreover, our study indicated that social support was a reinforcing factor for HL among older adults, similar to other studies. Social support from neighbors is important to older adults, particu-

larly those in Asian countries.18,34,35) Neighbors are also important
for communicating health information.36) Even when they are living with children, most individuals spend their free time with
neighbors in the community.36) Moreover, neighbors serve as role
models of behavior change and can be useful in promoting
health.37,38) Thus, the HL of older adults is delivered through
neighbors.39,40) When a neighbor has good HL, the older adults
will also have good HL.40) In addition, when the society is strong,
vulnerable individuals will be protected and enjoy good health and
well-being, leading to equal AHS.37)
Unsurprisingly, we found that older adults supported by good
health professionals also experienced good HL. In addition, AHS
and health information were related to HL. This likely occurred
because HL arises from health promotion by health personnel.18)
As mentioned above, the enabling factors include environmental
factors that directly influence behavior and prevent illnesses stemming from such behaviors.37) Therefore, the ability to access health
services is a fundamental variable correlating to HL and health behavior. However, we found that the experience of accessing health
services in tertiary hospitals was significantly associated with HL.
Tertiary hospitals are large specialized hospitals providing health
services that secondary and primary hospitals cannot.41) They have
both talent and expertise in providing healthcare services. Although the level of hospital expertise was related to health knowledge among older adults in this study, the number of subjects was
small and insufficient to understand the process of establishing
health knowledge. Additional studies are needed to explore health
promotion and communication skills in tertiary hospitals to promote healthful decisions and healthcare.42)
However, we found that education levels, adequate income, and
chronic illnesses such as hypertension, diabetes, and cardiovascular disease were not associated with HL in older adults. To explain
this, most of the older adults in our study experienced chronic illness; they also know each other well in their community and participated and share health information, which may have influenced
their HL and the stability of their health behaviors. Thus, older
adults with chronic diseases showed no associations with HL in
our study, contrary to the findings of related studies.29,43) The literature on health knowledge arising from the learning process has
demonstrated improved health knowledge following educational
interventions in individuals with low education levels.26) In contrast, while highly educated people better can learn health information and understand health, their HL is directly influenced by the
academic level obtained.44) Thus, our results differed from those of
related studies.29,43)
Our study had several limitations. First, the sample was not statistically representative of older adults because we included only
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urban communities in Northeast Thailand. Future studies should
compare HL in older adults in urban, suburban, and rural communities in several settings. Second, this was the first study to use the
AHS, concerning access to COVID-19 preventive materials, AHI,
social support, social support from neighbors, social support from
health personnel, and HL questionnaires, which was on only one
aspect of its validity (content validity). Future studies should use
the whole aspect of validity (content and reliability) based on reliable and valid questionnaires. Finally, because of the cross-sectional design, this study could not determine causal relationships, but
only associations and correlations. However, our results demonstrated that HL among older adults after the COVID-19 pandemic
could limit its transmission and permit social activities necessary
for the health of older adults. Indeed, we observed higher levels of
HL among older adults who accessed health services at regional
hospitals compared to the levels in those who accessed other
healthcare facilities. Based on our results, further studies should focus on the spread of fake news or incorrect information (e.g., vaccination) that might be associated with HL, as well as the use of
health service models aimed at HL among older adults. Policymakers should also consider ways to reduce gaps and disparities in
health services in vulnerable populations.
In conclusion, the results of this study demonstrated high levels
of HL among older adults residing in urban communities. We also
found that AHS, easily accessed preventive material, and AHI predicted HL in older adults. Promoting proficient HL among older
adults is important. Additionally, social support from family, neighbors, and health personnel was associated with HL in older adults.
Strong social support can encourage high levels of HL and healthy
behaviors in this population. Family, neighbors, and health personnel are important, and policymakers should consider effective
channels of communication and health promotion. Lastly, good
access to health care services, preventive material, and health information predicted high levels of HL. AHS, prevention equipment,
and convenient information are important for people at risk of HL
and to promote good behaviors.
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