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Abstract

Background: Coronavirus disease (COVID-19) pandemic creates a heavy burden on healthcare systems and governments.
Health literacy (HL) and eHealth literacy (eHEAL) are recognized as strategic public health elements but underestimated during
the pandemic. HL, eHEAL, practices, lifestyles, and health status of health care workers (HCWs) play crucial roles in containing
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the COVID-19 pandemic.

Objective: To evaluate psychometric properties of the eHEAL scale, and examine associations of HL and eHEAL with
adherence to infection prevention and control procedures (AIPC), lifestyle changes, and suspected COVID symptoms (S-
COVID-19-S) among HCWs during the lockdown.

Methods: We conducted an online survey on 5209 HCWs from 15 hospitals and health centers across Vietnam from 6th to 19th
April 2020. HCWs were asked about their socio-demographics; HL; eHEAL; AIPC; changes in dietary intake, smoking,
drinking, physical activity; and S-COVID-19-S. Principal component analysis, correlation analysis, bivariate, and multivariate
linear and logistic regression models were utilized to validate eHEAL scale and examine the associations.

Results: The eHEAL was found with a good construct validity with eight items highly loaded on one component with factor
loadings rank from .78 to .92, explained 76.34% of variance; satisfactory criterion validity as correlated with HL (rho=.42); good
convergent validity with high item-scale correlations (rho=.80-.84); high internal consistency (Cronbach ?=.95). HL and eHEAL
were significantly higher in men (unstandardized coefficient, B 1.01, 95% confidence interval, 95% CI 0.57 to 1.45, P<.001; B
0.72, 95% CI 0.43 to 1.00, P<.001), better ability to pay for medication (B 1.65, 95%CI 1.25 to 2.05, P<.001; B 0.60, 95%CI
0.34 to 0.86, P<.001), being doctors (B 1.29, 95%CI 0.73 to 1.84, P < .001; B 0.56, 95%CI 0.20 to 0.93, P=.003), having
epidemic containment experiences (B 1.96, 95%CI 1.56 to 2.37, P<.001; B 0.64, 95%CI 0.38 to 0.91, P<.001), as compared to
their counterpart, respectively. HCWs with higher HL score, or higher eHEAL score had better AIPC (B 0.13, 95%CI 0.10 to
0.15, P<.001; or B 0.22, 95%CI 0.19 to 0.26, P<.001), higher likelihood of healthy eating (odds ratio, OR 1.04, 95%CI
1.01-1.06, P=.001; or OR 1.04, 95%CI 1.02-1.07, P=.002), and doing more physical activity (OR 1.03, 95%CI 1.02-1.03,
P<.001; or OR 1.04, 95%CI 1.03-1.05, P<.001), and lower likelihood of having S-COVID-19-S (OR 0.97, 95%CI 0.96-0.98,
P<.001, or OR 0.96, 95%CI 0.95-0.98, P<.001), respectively.

Conclusions: The eHEAL is a valid and reliable survey tool. Gender, ability to pay for medication, type of healthcare personnel,
and epidemic containment experience are independent predictors of HL and eHEAL. HCWs with higher HL score or eHEAL
score had better AIPC, healthier lifestyles, and lower S-COVID-19-S likelihood. Efforts to improve HCWs’ HL and eHEAL can
help to contain the COVID-19 pandemic and its consequences.
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Abstract

Background: Coronavirus  disease  (COVID-19) pandemic  creates  a  heavy burden on healthcare
systems and governments.  Health literacy (HL) and eHealth literacy (eHEAL) are recognized as
strategic public health elements but underestimated during the pandemic.  HL, eHEAL, practices,
lifestyles,  and health  status  of  health  care  workers  (HCWs)  play  crucial  roles  in  containing  the
COVID-19 pandemic. 

Objective: To evaluate psychometric properties of the eHEAL scale, and examine associations of HL
and eHEAL with adherence to infection prevention and control procedures (AIPC), lifestyle changes,
and suspected COVID symptoms (S-COVID-19-S) among HCWs during the lockdown.

Methods: We conducted an online survey on 5209 HCWs from 15 hospitals  and health  centers
across Vietnam from 6th to 19th April 2020. HCWs were asked about their socio-demographics; HL;
eHEAL; AIPC; changes in dietary intake, smoking, drinking, physical activity; and S-COVID-19-S.
Principal  component  analysis,  correlation  analysis,  bivariate,  and multivariate  linear  and logistic
regression models were utilized to validate eHEAL scale and examine the associations. 

Results: The eHEAL was found with a good construct validity with eight items highly loaded on one
component with factor loadings rank from .78 to .92, explained 76.34% of variance; satisfactory
criterion validity as correlated with HL (rho=.42);  good convergent validity with high item-scale
correlations  (rho=.80-.84);  high  internal  consistency  (Cronbach  α=.95).  HL  and  eHEAL  were
significantly higher in men (unstandardized coefficient, B 1.01, 95% confidence interval, 95% CI
0.57 to 1.45, P<.001; B 0.72, 95% CI 0.43 to 1.00, P<.001), better ability to pay for medication (B
1.65, 95%CI 1.25 to 2.05,  P<.001; B 0.60, 95%CI 0.34 to 0.86,  P<.001), being doctors (B 1.29,
95%CI 0.73 to 1.84, P < .001; B 0.56, 95%CI 0.20 to 0.93, P=.003), having epidemic containment
experiences (B 1.96, 95%CI 1.56 to 2.37, P<.001; B 0.64, 95%CI 0.38 to 0.91, P<.001), as compared
to their counterpart, respectively. HCWs with higher HL score, or higher eHEAL score had better
AIPC (B  0.13,  95%CI  0.10  to  0.15,  P<.001;  or  B  0.22,  95%CI  0.19  to  0.26,  P<.001),  higher
likelihood of healthy eating (odds ratio, OR 1.04, 95%CI 1.01-1.06,  P=.001; or OR 1.04, 95%CI
1.02-1.07,  P=.002), and doing more physical activity (OR 1.03, 95%CI 1.02-1.03,  P<.001; or OR
1.04, 95%CI 1.03-1.05, P<.001), and lower likelihood of having S-COVID-19-S (OR 0.97, 95%CI
0.96-0.98, P<.001, or OR 0.96, 95%CI 0.95-0.98, P<.001), respectively.

Conclusions: The eHEAL is a valid and reliable survey tool. Gender, ability to pay for medication,
type of healthcare personnel, and epidemic containment experience are independent predictors of HL
and eHEAL. HCWs with higher HL score or eHEAL score had better AIPC, healthier lifestyles, and
lower S-COVID-19-S likelihood. Efforts to improve HCWs’ HL and eHEAL can help to contain the
COVID-19 pandemic and its consequences.

KEYWORDS

COVID-19; health literacy; e-health literacy; health care workers; personal protective equipment;
handwashing; masks; disposing; lifestyles; Vietnam.
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Introduction

The  coronavirus  disease  2019  (COVID-19)  caused  by  the  severe  acute  respiratory  syndrome
coronavirus 2 (SARS-CoV-2) which sets the whole world in unprecedented challenges [1-6], with a
huge socio-economic burden [7], morbidity, and mortality [8,9]. It is required the multidisciplinary
and multidimensional approaches to contain the pandemic  [10-12]. Social and behavioral changes
[13,14],  improving  health  literacy  (HL)  [15] and  eHealth  literacy  (eHEAL)  [16] are  highly
recommended to control the massive global health crisis while effective treatments and vaccines are
unavailable.

The lockdown measure was applied in many countries and Vietnam  [17]. It is a necessary public
health approach to contain the infection. During the lockdown period, health care workers still have
to work and provide health services to patients. They are more vulnerable to coronavirus infection. In
addition,  the  pandemic  itself  and  the  social  distancing  measure  have  negative  impacts  on
psychological health [18,19], health-related behavior changes [20-23]. 

In the time of COVID-19 pandemic, online consultations from hospitals and health care centers were
found to be safe, effective services to reduce the negative effects of the pandemic [24]. In addition,
social media can provide insights for effective communications among public health authorities [25],
to researchers [26], and to the public [27-29]. However, social media spreads panic and anxiety to the
public [30]. Disinformation and misinformation have been raising as highly concerning issues for the
public [31-33]. Health literacy plays an important role in evaluating online health information [34].
The HL skill is critical for people who live in the digital world with diverse information and sources
[35], especially during the COVID-19 pandemic. Therefore, health care workers (HCWs) play an
important role to support the public to combat the misinformation  [27,36], even though the social
media network cannot alter the HCWs’ consultations [36,37]. The continuous training and educations
to  improve  the  HL of  HCWs  have  been  recognized  as  an  effective  approach  to  improve  the
healthcare  delivery  [38,39],  and  communication  [38,40,41],  shared  decision-making  [42],  and
patients’ health outcomes  [39]. Furthermore, raising the awareness of the behavioral pitfalls could
help with appropriate behavioral changes and crisis containment  [43]. Health literacy and eHealth
literacy are more important than ever during the COVID-19 pandemic  [16,44]. However, it is an
underestimated issue during the pandemic [15]. 

We aimed to evaluate the psychometric properties of eHEAL scale, and examine the predictors of HL
and eHEAL. We also examined the associations between HL, eHEAL with adherence to infection
prevention and control measures (AIPC), lifestyle changes, and suspected COVID-19 symptoms (S-
COVID-19-S) among HCWs during the lockdown period in Vietnam.

Methods

Study Design and Settings

A cross-sectional study was conducted on health care workers (HCWs) from 6th to 19th April 2020
using  online-based  questionnaires  (see  Text  S1  in  Multimedia  Appendix  1).  The  HCWs  were
recruited from 12 hospitals and three health centers across Vietnam, including 8 hospitals in the
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North, one hospital, and one health center in the Center, three hospitals, and two health centers in the
South.

Study Participants and Data Collection

All the HCWs (doctors and nurses) in our study were those who had not provided any direct care or
contacted  with  COVID-19 patients.  A total  sample  of  5209 HCWs who completed the  surveys,
including 177 from Military Hospital 103, 335 from E hospital, 424 General Hospital of Agricultural,
in Hanoi; 988 from Thai Nguyen National Hospital, in Thai Nguyen Province; 364 from Bac Ninh
Obstetrics and Pediatrics Hospital, in Bac Ninh city; 675 from Quang Ninh General Hospital, 476
from Bai Chay Hospital, 290 from Quang Ninh Obstetrics and Pediatrics Hospital, in Quang Ninh
province; 203 Trieu Phong District Health Center, Quang Tri province; 134 from Danang Oncology
Hospital, in Da Nang city; 241 Tan Phu District Hospital, 318 from Hospital District 2, 102 from
District 9 Health Center, 291 from Thu Duc District Health Center, in Ho Chi Minh city; and 191
from Can Tho University Of Medicine and Pharmacy Hospital, in Can Tho city.

Vietnam applied the nationwide lockdown measure from 1st to 15th of April  [17] and extended the
measure to 22nd of April 2020  [45,46]. Therefore, all HCWs in this study took the online survey
during the lockdown period. The online survey links were sent to HCWs via Email, or Messenger, or
Zalo. The QR codes were also displayed in different departments of hospitals and health centers. It
took about 10-15 minutes to complete the survey questionnaires. The mandatory field was applied
for all survey questions. Therefore, there is no missing data in our study. Finally, the data was coded,
cleaned, and analyzed by researchers confidentially.

Measures

Socio-demographics

Health care workers were asked about their age (21-40 vs. 41-60 years), gender (women vs. men),
marital status (never married vs. ever married), ability to pay for medication (very or fairly difficult
vs. very or fairly easy), social status (low vs. middle to high), types of health care personnel (doctors,
nurses, or others), types of health care facility (second line vs. front line: outpatient department,
emergency  department,  quarantine,  isolation  areas,  medical  imaging  and  laboratory  diagnosis
department, patient administration areas), and previous epidemic (e.g. SARS, Tuberculosis, influenza
A) containment experiences (no vs. yes). Additionally, the comorbidity was assessed using the items
of the Charlson comorbidity index [47,48].

Health Literacy

The 12 items short-form health literacy questionnaire (HLS-SF12) were used. The questionnaire was
validated  and  used  in  Asian  countries,[49] and  Vietnam  [50-53].  HCWs  rated  their  perceived
difficulty of items based on a 4-point Likert scale from 1= “very difficult”, to 4= “very easy”. The
health literacy index score was standardized to an unified metric from 0 to 50, with a higher score
presenting better health literacy [49,54].

eHealth Literacy

The eHealth literacy scale (eHEAL) with 8 items was used to assess HCWs’ eHealth literacy skill
which was widely used [55]. The questionnaire was translated into Vietnamese by researchers. The
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content was then validated by an expert panel (28 medical doctors, seven nurses, nine nutrition, and
public health professionals). The expert panel suggested to remain the original rating and scoring.
HCWs were asked to rate their experiences using the Internet for health information based on a 5-
points Likert scale from 1= “strongly disagree”, to 5= “strongly agree”. The score ranges from 8 to
40 with the high eHEAL score the better eHealth literacy.

Adherence to Infection Prevention and Control Procedures

HCWs were asked about the practice and activities performed on COVID-19 infection prevention
and control (IPC) during the health care interactions. The questionnaire was adapted from the interim
guidance of the World Health Organization [56]. The IPC measures were wearing personal protective
equipment (PPE) (e.g. (1) single-used gloves, (2) medical mask, (3) face shield or goggles/protective
glasses, (4) disposable gown); (5) remove and replace the PPE according to protocol; perform hand
hygiene (e.g. (6) before and after touching patients, (7) before and after performing any clean or
aseptic procedure, (8) after exposure to body fluid, (9) after touching patients’ surroundings); (10)
decontaminate high-touch surfaces. HCWs were asked to quantify the frequency with which they
performed the IPC procedures, as recommended from 0=never, 1= rarely (less than 20% of the time),
2= occasionally (20% to under 50% of the time), 3= most of the time (50% under 95% of the time),
4= always (≥ 95% of the time). The total score of above 10 performances ranks from 0 to 40, with
the higher score, the better adherence to IPC (AIPC) procedures.

Lifestyle Changes

HCWs were asked about the current status of smoking (never/stopped/less vs. unchanged or more),
drinking  (never/stopped/less  vs.  unchanged  or  more),  physical  activities  (never/stopped/less  vs.
unchanged or more), and eating behavior (less healthy vs. unchanged or healthier), as compared with
that before the pandemic [53].

Suspected COVID-19 Symptoms

HCWs then  were  screened  for  the  suspected  COVID-19  symptoms  (S-COVID-19-S)  [57]:  e.g.,
common symptoms (fever, cough, dyspnea), and less common symptoms (myalgia, fatigue, sputum
production,  confusion,  headache,  sore  throat,  rhinorrhea,  chest  pain,  hemoptysis,  diarrhea,  and
nausea/vomiting). HCWs with any of those symptoms were classified as having S-COVID-19-S. 

Ethical Consideration

The study was reviewed and approved by the Institutional  Ethical  Review Committee of Hanoi
School of Public Health, Vietnam (IRB No. 133/2020/YTCC-HD3). The HCWs voluntarily took the
survey.

Data analysis

Psychometric Properties of the eHEAL

Construct validity: The construct of eHEAL was examined using the principal component analysis
(PCA). The Kaiser-Meyer Olkin value (KMO) ≥ 0.6 was set for measure of sampling adequacy), and
Bartlett’s Test of Sphericity value < 0.05 were set to determine the suitability of the data for PCA
[58]. The oblique rotation (Promax) method was utilized.

https://preprints.jmir.org/preprint/22894 [unpublished, non-peer-reviewed preprint]
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Convergent validity: The Spearman’s correlation was used to check the correlations between the
eHEAL scale and its eight items.

Criterion validity: The Pearson correlation between eHEAL and HLS-SF12 was estimated. This was
to provide evidence of criterion validity [59].

Floor and ceiling effects: The percentages of possibly lowest score and highest score among HCWs
were calculated. The minimal percentages (< 15%) were recommended to eliminate the floor and
ceiling effects [60]. 

Reliability analysis: The internal consistency of eHEAL was examined using Cronbach’s alpha test.
The value of Cronbach’s alpha ≥ 0.70 was designated for satisfactory reliability [61].

Health Literacy, eHealth Literacy, and Associated Factors  

The distributions of HL, eHEAL in different categories of studied variables were explored using one-
way ANOVA test. In addition, the bivariate and multivariate linear regression models were utilized to
examine the predictors of HL, eHEAL, to  investigate  the association between HL, eHEAL, and
AIPC. Next,  the bivariate  and multivariate  logistic  regression models  were used to  examine the
associations of HL, eHEAL with lifestyle changes, and S-COVID-19-S. The factors demonstrated
the  associations  with  outcome variables  at  P value  <  .20  in  bivariate  models  were  included  in
multivariate models  [62]. In order to exclude the colliders which may cause multicollinearity, we
checked the correlations between them using Spearman’s correlation test. The representative factors
were selected in the multivariate analysis. The regression coefficient (B), odds ratio (OR), and 95%
confidence interval (95%CI) were reported appropriately. 

Data  were  analyzed  using  the  IBM  SPSS  Version  20.0  (IBM  Corp,  Armonk,  NY,  USA).  The
significance level was set at a P value < .05. 

Results

Characteristics of Health Care Workers

Table 1 indicates that, of 5209 HCWs, 905 (17.4%) were aged 41-60 years, 1714 (32.9%) were men,
769 (14.8%) were with S-COVID-19-S, 5042 (96.8%) ate at “unchanged or healthier” level, 228
(4.4%) smoked at “unchanged or more” level, 234 (4.5%) drunk at “unchanged or more” level, 3553
(68.2%) had physical activity at “unchanged or more” level during the pandemic. The mean (SD) of
adherence  to  infection  prevention  and  control  (AIPC),  health  literacy  (HL),  e-health  literacy
(eHEAL) were 30.6 (6.2), 36.2 (7.3), 33.1 (4.8), respectively. The distribution of HL was varied by
different categories of age, gender, ability to pay for medication, social status, type of health care
personnel, epidemic containment experience, body mass index (BMI), with S-COVID-19-S, dietary
intake,  smoking,  physical  activity  (P<.05).  The  distribution  of  eHEAL was  varied  by  different
categories  of  gender,  the  ability  to  pay for  medication,  type  of  health  care  personnel,  epidemic
containment experience, BMI, with S-COVID-19-S, dietary intake, smoking, physical activity (see
Table 1).
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Psychometric Properties of eHealth Literacy

In Table 2, the KMO value of the overall scale was 0.93, and of its items were from 0.92 to 0.95.
Bartlett’s Test of Sphericity value was less than .001 which was at a satisfactory level. Besides, the
average communality value of 0.76 was at  an adequate level,  demonstrating the accuracy of the
approach  [63].  Eight items of eHEAL were strongly loaded on one component which explained
76.34% of the scale variance. The factor loading values of eight items were ranked from .78 to .92 as
shown in Table 2. The correlations between each item and the scale range from .80 to .84, indicating
satisfactory convergent validity [49,50]. In addition, the correlation between eHEAL and HL was at a
moderate  level  with  rho=.47,  providing  evidence  of  criterion  validity  [59].  Furthermore,  the
Cronbach’s  alpha  value  of  0.95  was  at  a  high  level  of  the  internal  consistency.  There  was  no
significant floor effect with 0.7% at the lowest potential response. The marginal ceiling effect was
found with 16.1% at the highest potential response which was slightly higher than 15% (Table 2). 

Determinants of Health Literacy and eHealth Literacy

The correlations among the independent variables were at a weak level that no collider existed in the
analysis (see Table S1 in Multimedia Appendix 1). The results of the multivariate analysis shown in
Table 3 indicates that HCWs with higher HL were men (unstandardized coefficient, B 1.01, 95%
confidence interval, 95% CI 0.57 to 1.45, P < .001), those with very or fairly easy ability to pay for
medication (B 1.65, 95%CI 1.25 to 2.05,  P < .001), with middle or high social status (B 0.586,
95%CI 0.003 to 1.169, P = .049), being doctors (B 1.29, 95%CI 0.73 to 1.84, P < .001), and having
epidemic containment experience (B 1.96, 95%CI 1.56 to 2.37,  P < .001), as compared to their
counterpart, respectively. 

HCWs with higher eHEAL were men (B 0.72, 95% CI 0.43 to 1.00, P < .001), those with very or
fairly easy ability to pay for medication (B 0.60, 95%CI 0.34 to 0.86,  P < .001), being doctor (B
0.56, 95%CI 0.20 to 0.93, P = .003), and having epidemic containment experience (B 0.64, 95%CI
0.38 to 0.91,  P < .001), as compared to their counterpart, respectively (see results of multivariate
model in Table 3).

Association  between  Health  Literacy  and  eHealth  Literacy  and Adherence  to
Infection Prevention and Control

According to results of multivariate linear regression analysis shown in Table 4, higher HL (B 0.13,
95%CI 0.10 to 0.15, P < .001), and higher eHEAL (B 0.22, 95%CI 0.19 to 0.26, P < .001) was found
to be associated with better AIPC, after adjusted for age, gender, ability to pay for medication, social
status, type of healthcare personnel, type of healthcare facility, epidemic containment experience,
and comorbidity. These adjusted factors showed the associations with AIPC at P < .2 (see Table S2 in
Multimedia Appendix 1).

Association between Health Literacy and eHealth Literacy and Lifestyle Changes

The results of multivariate logistic regression analysis shown in Table 4 indicate that HCWs with
higher HL (odds ratio, OR 1.04, 95%CI 1.01-1.06, P = .001), and higher eHEAL (OR 1.04, 95%CI
1.02-1.07,  P =  .002)  had  a  higher  likelihood  of  eating  at  “unchanged  or  healthier”  level,  after
adjusted  for  age,  gender,  marital  status,  ability  to  pay  for  medication,  and  social  status.  These
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adjusted factors showed the associations with eating behavior changes at  P < .2 (see Table S2 in
Multimedia Appendix 1). In addition, HCWs with higher HL (OR 1.03, 95%CI 1.02-1.03, P < .001),
and higher eHEAL (OR 1.04, 95%CI 1.03-1.05, P < .001) had a higher likelihood of doing physical
activity at “unchanged or more” level, after adjusted for age, gender, ability to pay for medication,
social  status,  type of healthcare personnel,  type of healthcare facility,  and epidemic containment
experience. These adjusted factors showed the associations with physical activity at P < .2 (see Table
S2 in Multimedia Appendix 1). No association was found between HL, eHEAL with smoking, or
drinking behaviors.

Association between Health Literacy and eHealth Literacy and S-COVID-19-S

As shown in Table 4, HCWs with higher HL (OR 0.97, 95%CI 0.96-0.98,  P < .001), and health
eHEAL (OR 0.96, 95%CI 0.95-0.98,  P < .001) had a lower likelihood of having S-COVID-19-S,
after adjusted for age, gender, marital  status, ability to pay for medication, social status,  type of
health  care  personnel,  and comorbidity.  These  adjusted  factors  showed the  associations  with  S-
COVID-19-S at P < .2 (see Table S2 in Multimedia Appendix 1). 

Discussion

The e-health literacy (eHEAL) questionnaire was found to be valid and reliable for assessing eHealth
literacy  of  HCWs.  The  tool  is  shown  with  satisfactory  construct  validity,  convergent  validity,
criterion validity, and reliability. There is no flooring effect. The marginal ceiling effect was found.
The survey was conducted on HCWs who recognized as the group with a higher standard of health
knowledge and skills. Therefore, it is reasonable that more participants had a higher or maximum
score.

The male HCWs had higher HL and eHEAL that was found in the current study. The finding is
inconsistent with a previous study conducted in general populations in Europe [64] in which men had
lower HL than women. Another study conducted in a general population in Taiwan showed that men
had lower HL and e-healthy diet literacy than women  [65]. EHealth literacy was also found to be
higher in women than men in the general population in Hungary [66], in healthcare professionals in
Ethiopia [67]. 

Health care workers with better ability to pay for medication had higher HL levels and eHEAL level.
The positive association between the ability to pay for medication was prominently found in many
previous studies  [50,51,65,68,69]. In addition, HCWs with middle or high social status had higher
HL levels. This was similar to the finding of previous studies conducted in Asia  [50,51,65,68-70],
and Europe [64]. 

Doctors had higher HL and eHEAL than other HCWs. Similarly, HCWs with epidemic containment
experiences had higher HL and eHEAL in the current study. Among HCWs, doctors had received
longer professional training, they have been recognized as the group with higher level of ability to
find, understand, justify, and use health-related information. They also involved in educating and
counseling other HCWs and patients [71]. In addition, those HCWs had involved in containing the
previous outbreaks or epidemics, logically had better health knowledge and skills that made their HL
and eHEAL higher. Health literacy was found as a strategic approach to improve patients-HCWs
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communication [40] which might contribute to contain the pandemic and its consequences [44].  

In the current study, HCWs with higher score of HL or eHEAL had better adherence to IPC. This is
the first study investigating these associations. In the literature, higher HL was found to be associated
with  better  adherence  to  therapies  in  people  with  chronic  diseases  [72-75].  In  the  time  of  the
pandemic, receiving COVID-19-related information online could be beneficial for various preventive
behaviors  [76].  Therefore,  more effort  is  needed to increase accurate information and encourage
appropriate behaviors  [77]. Given that, HCWs should highly be aware and strictly adhere to the
guidelines for infection prevention and control, to contain the COVID-19 pandemic. 

Our study found that HCWs with a higher score of HL and eHEAL score had a lower likelihood of
S-COVID-19-S. It has been noted that individuals with a higher HL score had a better health status
[69,78], and well-being [79,80]. This could be further explained that HL and eHEAL associated with
healthier eating and physical activity behaviors in the current study. eHealth literacy was found to be
associated with key issues related to seeking out for exercise regime information, maintaining the
healthy diet [81]. In addition, it has been reported that people with a higher score of HL had healthier
behaviors (e.g. exercise, balanced diet) [65,82], which further contribute to protect and improve their
health and well-being [83].

The current study has some limitations. Firstly, the study was conducted online, the S-COVID-19-S
was self-reported which we cannot confirm the cases and exclude them from our study. Fortunately,
there  was  no  new confirmed  case  in  the  study  settings  during  the  data  collection  period  [84].
Secondly,  a  cross-sectional  design  was  utilized  which  cannot  provide  evidence  of  the  causal
relationships  among studied  variables.  However,  we have  surveyed a  relatively  large  sample  of
HCWs from 15 hospitals  and health  centers  across  Vietnam which  can  help  with  exploring  the
associations and phenomenon for future research, and the evidence for potential interventions. 
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Conclusions

The eHEAL questionnaire is a valid and reliable questionnaire for assessing eHealth literacy among
health care workers. Health literacy and eHealth literacy were significantly higher in those who are
men,  with  better  ability  to  pay  for  medication,  being  doctors,  and  having  previous  epidemic
containment  experiences.  Both  health  literacy  and  eHealth  literacy  were  associated  with  better
adherence  to  infection  prevention  and control  procedures,  healthier  lifestyles  (e.g.  had  healthier
eating behavior, more physical activities during the pandemic), and a lower likelihood of having S-
COVID-19-S. The integrative and multidisciplinary approaches are required to improve health care
workers’ health  literacy and eHealth literacy which could help with improving the adherence to
infection prevention and control measures, promoting healthy behaviors, and protecting the health of
health  care  workers.  This  further  contributes  to  contain  the  COVID-19  pandemic  and  its
consequences.  
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