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Introduction: Health literacy (HL) can be regarded as a key element of non-pharmaceutical interventions used in emergency responses. The present study aimed to determine the associations of combinations of general HL and COVID-19-related HL with COVID-19 protective behaviors and healthy lifestyle behaviors.

Methods: A questionnaire survey was conducted from December 2020 to January 2021 among residents in Japanese metropolitan areas. Valid responses were received from 1,443 residents. The levels of HL were categorized into four groups: low level in both HLs (reference), high level in general HL only, high level in COVID-19-related HL only, and high level in both HLs. The total scores of eight COVID-19 protective behaviors were dichotomized into low and high adherence. Healthy lifestyle behaviors included healthy and balanced diet, adequate sleep, and regular exercise. Poisson regression analyses were conducted to examine the associations between the HL groups and high adherence to COVID-19 protective behaviors.

Results: High level in COVID-19-related HL only was associated with high adherence to COVID-19 protective behaviors [prevalence ratio (PR), 1.25; 95% confidence interval (CI), 1.09–1.45], while high level in general HL only was associated with healthy and balanced diet (PR, 1.49; 95% CI, 1.04–2.13), adequate sleep (PR, 1.46; 95% CI, 1.02–2.10), and regular exercise (PR, 2.00; 95% CI, 1.29–3.13). High level in both HLs showed the highest prevalence of high adherence to COVID-19 protective behaviors and healthy lifestyle behaviors.

Conclusion: These findings indicate that COVID-19-related HL and general HL can both be considered to enhance protective behaviors.
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Introduction

Since the beginning of the coronavirus disease 2019 (COVID-19) pandemic, governments have implemented both pharmaceutical and non-pharmaceutical measures to curb the spread of the virus (1). While efforts to develop pharmaceutical interventions for COVID-19 are under way, non-pharmaceutical interventions still play an important role in the control of the pandemic (2–4). Therefore, promoting motivation and adherence to non-pharmaceutical preventive behavioral recommendations presents an important public health challenge. In addition, healthy lifestyle behaviors play an important role in maintaining physical and mental health during the COVID-19 pandemic, as well as during ordinary times (5, 6).

Health literacy (HL) can be regarded as a key element of non-pharmaceutical interventions used in emergency responses (7, 8). HL has been defined as people’s knowledge, motivation, and competence to access, understand, appraise, and apply health information to make judgements and decisions in everyday life concerning healthcare, disease prevention, and health promotion to maintain or improve their quality of life (9). Therefore, HL is critical for informed decision-making and empowers people and communities (10). There is accumulating evidence that people with higher levels of HL are more likely to adhere to COVID-19 protective behaviors (11–20). However, these studies focused mainly on general HL. This type of HL may be inadequate for assessing responses to the COVID-19 pandemic because HL is context-dependent and therefore requires different forms of cognitive processing (21). It is possible that people with generally acceptable HL skills may still face HL challenges in certain contexts. To the best of our knowledge, no studies have examined the associations between combinations of general HL and COVID-19-related HL and COVID-19 protective behaviors. Furthermore, it remains unclear whether HL is differently associated with COVID-19 protective behaviors and healthy lifestyle behaviors.

Considering the above circumstances, we aimed to determine the associations of combinations of general HL and COVID-19-related HL with COVID-19 protective behaviors and healthy lifestyle behaviors in Japan. Unlike other countries, Japan has relied heavily on voluntary behavioral changes and cooperation, because the public health measures implemented by the Japanese government to mitigate COVID-19 do not have penalties for non-adherence. Therefore, we hypothesized that HL is a key determinant of adherence to COVID-19 protective behaviors.



Materials and methods


Study population

Data were obtained from the Japanese Study of Stratification, Health, Income, and Neighborhood (J-SHINE), which has been described elsewhere (22). The first-wave survey was conducted in four municipalities in and around the greater Tokyo metropolitan area between October 2010 and February 2011. Among 13,920 residents aged 25–50 years who were probabilistically selected from the residential registry in each of these four municipalities, survey staff members were able to contact 8,408 residents and received valid responses from 4,317 residents. The survey participants were re-contacted in 2012 and 2017 (the second and third waves) (23). The fourth-wave survey was conducted between December 2020 and January 2021 (24). Among 1,638 residents who responded, 97.0% responded online and 3.0% responded offline. We analyzed 1,443 participants with no missing values for any variables used in the analyses. The Research Ethics Committee of The University of Tokyo, Graduate School of Medicine approved the survey procedure of the J-SHINE (Approval No. 3073). The J-SHINE Data Management Committee approved the secondary use of the data, with personally identifiable information deleted to ensure confidentiality.



General HL and COVID-19-related HL

General HL was measured using the Communicative and Critical Health Literacy (CCHL) scale for the first-wave questionnaire (25). This scale was developed and validated in Japan to assess communicative and critical HL (26). Communicative HL refers to the capacity to collect necessary and appropriate information to support one’s actions and communicate the information to others, while critical HL refers to one’s capacity to critically evaluate the quality of available information and select appropriate information for use in decision-making (26). Participants were asked whether they could do the following: collect health-related information from various sources; extract the information they want; understand and communicate the obtained information; consider the credibility of the information; and make decisions based on the information, in the context of health issues. Each item was rated on a five-point Likert scale, ranging from 1 (strongly disagree) to 5 (strongly agree). The scores of these five responses were summed and divided by the number of items to determine a total score (theoretical range: 1–5), with higher scores indicating greater HL (25). The Cronbach’s alpha value of the scale was 0.83, and this was not improved by the deletion of any specific item.

COVID-19-related HL was measured based on the questionnaire in the “Survey tool and guidance” edited by the World Health Organization Regional Office for Europe included in the fourth-wave survey (27). Participants were asked how easy or difficult they found it to: find the information they need related to COVID-19; understand information about what to do if they think they have COVID-19; judge if the information about COVID-19 in the media is reliable; understand restrictions and recommendations of authorities regarding COVID-19; follow the recommendations on how to protect themselves from COVID-19; understand recommendations about when to stay at home from work/school, and when not to; and understand recommendations about when to engage in social activities, and when not to. Each item was rated on a five-point Likert scale, ranging from 1 (very difficult) to 5 (very easy). The scores of these seven responses were summed and divided by the number of items to determine a total score (theoretical range: 1–5), with higher scores indicating greater HL. The Cronbach’s alpha value of the scale was 0.85, and this was not improved by the deletion of any specific item. According to the process-knowledge model of HL (21), HL can be synergistically acquired through processing capacity and knowledge. Furthermore, knowledge can offset limitations in processing capacity. We can argue that the general HL measure we relied on (CCHL) measures the perceived capacity for processing health information rather than knowledge. In contrast, the context-specific HL measure we adopted (COVID-19-related HL) measures domain-specific knowledge and the capacity to process the optimal responses for controlling COVID-19 infection. Adopting this theory frame, we could then hypothesize that high scores in COVID-19-related HL (specific knowledge-based HL) would result in a marked likelihood of adoption of COVID-19 protective behavior, regardless of the level of general HL (processing capacity-based HL). In contrast, high general HL is likely to be associated with non-specific healthy lifestyle behaviors.

HL was categorized into four groups, after dichotomizing each HL by the median score (25): low level in both HLs (low general HL and low COVID-19-related HL; reference), high level in general HL only (high general HL and low COVID-19-related HL), high level in COVID-19-related HL only (low general HL and high COVID-19-related HL), and high level in both HLs (high general HL and high COVID-19-related HL).



COVID-19 protective behaviors

Participants were asked whether they had performed the COVID-19 protective behaviors during the past 1 month, based on the protective measures against COVID-19 recommended by the World Health Organization: wearing a mask outside their home; staying at home as much as possible; avoiding gatherings; avoiding the use of public transportation; regularly and thoroughly cleaning their hands with an alcohol-based hand rub or washing them with soap and water; covering their mouth and nose with their bent elbow or tissue when they cough or sneeze; disinfecting surfaces frequently, especially those that are regularly touched; and maintaining at least a 2 m distance between themselves and others when outdoors. Each item was rated on a five-point Likert scale as never (1), almost never (2), sometimes (3), almost always (4), or always (5). The scores of these eight responses were summed and divided by the number of items to determine a total score (theoretical range: 1–5), with higher scores indicating adherence to more protective behaviors. The Cronbach’s alpha value of the scale was 0.77, and this was not improved by the deletion of any specific item. High adherence to total protective behaviors was defined as a total score greater than the median score of 4.



Healthy lifestyle behaviors

Three types of health-related behaviors were measured: healthy and balanced diet, adequate sleep, and regular exercise (5). Each item was rated on a five-point Likert scale as never, almost never, sometimes, almost always, or always. Responses to each item were dichotomized as low adherence (never, almost never, sometimes, almost always) and high adherence (always) to healthy lifestyle behaviors.



Covariates

As covariates, we chose age, sex, education level (high school or lower, college, university or higher), annual household income (≤4.99, 5.00–9.99, ≥10.00 million Japanese yen, unknown/refusal), work status (working, not working), self-rated health, and psychological distress. Self-rated health was measured using the question “How would you describe your health during the past 1 month?” Responses were dichotomized as good health (excellent, very good, good) and poor health (fair, poor) for the purposes of analysis. Psychological distress was measured using the K6 scale, which comprises six items assessing depressive moods and anxiety during the past 1 month on a five-point Likert scale ranging from 0 (none of the time) to 4 (all the time) (28, 29). A cut-off score of 5 was used to identify psychological distress (29, 30).



Statistical analysis

The characteristics of the participants were compared between the HL groups using the chi-square test. Poisson regression analyses with robust variance estimators were conducted to examine the associations between the HL groups and high adherence to COVID-19 protective behaviors. Prevalence ratios (PRs) and 95% confidence intervals (CIs) were calculated after adjustment for covariates. Low level in both HLs was set as the reference category. Similar analyses were conducted for healthy lifestyle behaviors.

All analyses were conducted with Stata 16.0 (StataCorp LP, College Station, TX, United States). For all analyses, a two-tailed p-value <0.05 was considered statistically significant.




Results

Table 1 shows the characteristics of the participants. The prevalences of the HL groups were 35.8% for low level in both HLs, 15.1% for high level in general HL only, 26.1% for high level in COVID-19-related HL only, and 23.0% for high level in both HLs. Participants with high level in both HLs were more likely to be men, be highly educated, and have higher income, and less likely to have psychological distress.



TABLE 1 Characteristics of participants: the Japanese Study of Stratification, Health, Income, and Neighborhood (J-SHINE).
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Table 2 presents the associations between combinations of general HL and COVID-19-related HL and high adherence to COVID-19 protective behaviors. High level in COVID-19-related HL only, but not high level in general HL only, was associated with high adherence to COVID-19 protective behaviors; the multivariate-adjusted PRs were 1.25 (95% CI, 1.09–1.45) and 1.11 (95% CI, 0.93–1.34), respectively. High level in both HLs was associated with high adherence to COVID-19 protective behaviors; the multivariate-adjusted PR was 1.29 (95% CI, 1.11–1.50). Female sex, low income, and non-working status were associated with high adherence to COVID-19 protective behaviors, while age, education, self-rated health, and psychological distress were not associated with adherence to COVID-19 protective behaviors.



TABLE 2 Associations between combinations of general HL and COVID-19-related HL and high adherence to COVID-19 protective behaviors.
[image: Table2]

Table 3 presents the associations between combinations of general HL and COVID-19-related HL and healthy lifestyle behaviors. High level in general HL only, but not high level in COVID-19-related HL only, was associated with healthy and balanced diet; the multivariate-adjusted PRs were 1.49 (95% CI, 1.04–2.13) and 1.33 (95% CI, 0.97–1.81), respectively. High level in both HLs was associated with healthy and balanced diet; the multivariate-adjusted PR was 2.09 (95% CI, 1.57–2.79). High level in general HL only, but not high level in COVID-19-related HL only, was associated with adequate sleep; the multivariate-adjusted PRs were 1.46 (95% CI, 1.02–2.10) and 1.29 (95% CI, 0.94–1.76), respectively. High level in both HLs was associated with adequate sleep; the multivariate-adjusted PR was 1.83 (95% CI, 1.36–2.47). High level in general HL only, high level in COVID-19-related HL only, and high level in both HLs were associated with regular exercise; the multivariate-adjusted PRs were 2.00 (95% CI, 1.29–3.13), 1.57 (95% CI, 1.04–2.37), and 1.82 (95% CI, 1.21–2.75), respectively. Psychological distress was associated with low adherence to all three healthy lifestyle behaviors.



TABLE 3 Associations between the combination of general HL and COVID-19-related HL and healthy lifestyle behaviors.
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Discussion

The present study examined the associations of combinations of general HL and COVID-19-related HL with COVID-19 protective behaviors and healthy lifestyle behaviors in Japan. High level in COVID-19-related HL only was associated with high adherence to COVID-19 protective behaviors, while high level in general HL only was associated with healthy and balanced diet, adequate sleep, and regular exercise.

High level in COVID-19-related HL only and high level in both HLs were associated with high adherence to COVID-19 protective behaviors. The situation during a newly emerging pandemic is typically characterized by urgency of actions, but is challenged by uncertain scientific knowledge and a high degree of complexity at all levels of action (31). Although the understanding of COVID-19 and its control are improving, there remains scientific uncertainty regarding many characteristics of the COVID-19 pandemic. Furthermore, COVID-19 is the first pandemic in history in which technology and social media are being used on a massive scale to keep people safe, informed, productive and connected (32). The technology we rely on to stay connected and informed is enabling and amplifying an infodemic—an overabundance of information—that continues to undermine the global response and jeopardizes measures to control the pandemic (32, 33). Therefore, it is a major challenge for individuals to integrate this sea of information into their personal behavioral actions (34). One review concluded that research should attempt to develop HL instruments that measure COVID-19-related HL (35). However, there are only a few COVID-19-related HL instruments (36, 37). One web-based study in Japan showing the association between high general HL measured by the Japanese version of the 47-item European health literacy survey questionnaire (HLS-EU-Q47) (38, 39) and COVID-19 protective behaviors stated that the assessment of HL may be inadequate to assess responses to pandemics caused by new viruses or infodemics because it may reflect the ability to cope with common diseases (16). One study found that domain-general and domain-specific abilities can influence the processing of information and subsequent adoption of behaviors distinctively (21). The present study showed that high level in COVID-19-related HL only, but not high level in general HL only, was associated with high adherence to COVID-19 protective behaviors. These findings indicate that general HL is insufficient for adherence to COVID-19 protective behaviors, whereas COVID-19-related HL is helpful in promoting adherence to COVID-19 protective behaviors even among individuals with low levels of general HL. Given this advantage of knowledge-based HL, it is speculated that optimal design of health messages is very important for supporting recipients’ comprehension of health information sufficiently to result in positive behavioral responses (40). Indeed, since the early phase of the COVID-19 pandemic, the Japanese government has used the following campaign slogan: “avoid the three Cs,” namely closed spaces with poor ventilation, crowded places with many people nearby, and close-contact settings such as close-range conversation. These clear messages regarding prevention of COVID-19 may partly explain the association between high level in COVID-19-related HL only and high adherence to COVID-19 protective behaviors.

High level in general HL only and high level in both HLs were associated with healthy lifestyle behaviors. Our finding is consistent with the finding of one study showing that high HL measured by the CCHL scale was associated with healthy lifestyles such as regular eating patterns and weekly exercise (25). It has been repeatedly reported that people with high HL are able to adequately understand and utilize health information in a way that protects and improves their health (41). High HL improves the health choices of individuals and their opportunities for certain health-related behaviors (42). The CCHL scale used in the present study explicitly attempts to assess critical HL in terms of information appraisal and ask respondents the extent to which they consider the reliability, validity, credibility and applicability of health information (25, 43). The present study also showed that high level in both HLs had the highest prevalences of high adherence to healthy lifestyle behaviors. Healthy lifestyle behaviors have been recommended since the start of the COVID-19 pandemic, because these behaviors affect the ability of the body to prevent, fight, and recover from infections and the stay-home request forces people to change their lifestyles (5). HL, as a social vaccine, acts as a means to understand and apply culturally appropriate and socially sensitive information about required protective behaviors to support the COVID-19 strategies of governments and health authorities (7). The combination of general HL and COVID-19-related HL can efficiently promote adherence to healthy lifestyle behaviors.

During the COVID-19 pandemic, concerns have repeatedly been raised about potential long-term damage to mental health (44). The present study showed associations between higher levels of HL and high adherence to COVID-19 protective behaviors as well as healthy lifestyle behaviors, even after adjustment for psychological distress. These findings indicate that the association between HL and adherence to protective behaviors cannot be explained by mental health alone. The present study further showed that psychological distress was associated with low adherence to healthy lifestyle behaviors, but not with adherence to COVID-19 protective behaviors. Different approaches are needed to promote adherence to COVID-19 protective behaviors and healthy lifestyle behaviors.

Participants with high level in both HLs were more likely to be men, be highly educated, and have higher income, and less likely to have psychological distress. Higher educational attainment is a strong precursor to higher general HL (45), which further leads to higher income status, especially in Japan, where education is a major factor affecting social stratification among men as bread winners, while women are less likely to undertake higher education (university bachelor’s degree or higher) (46). A higher level of general HL is reportedly associated with lower perceived risk of infection, higher compliance with appropriate protective behaviors, and lower risk of anxiety during the pandemic, even after adjusting for COVID19-specific knowledge (14).

The present findings have implications for promoting protective behaviors against COVID-19. Although vaccination delivery and roll-out have been in progress since 2021 in Japan, it is still possible to contract COVID-19 and spread it to others after being vaccinated. Therefore, people should continue to adhere to COVID-19 protective behaviors to keep themselves and others healthy. The observed associations of HL with COVID-19 protective behaviors and healthy lifestyle behaviors highlight the importance of HL for pandemic prevention and health maintenance. Because HL can be improved by education, it may be important to implement educational interventions during ordinary times, thus facilitating people to develop transferable skills in accessing, understanding, analyzing, and applying health information (47). However, it remains unclear how COVID-19-related HL can be improved. Therefore, governments and health authorities need to provide information on COVID-19 based on the level of COVID-19-related HL and also enhance general HL during ordinary times.

The present study has several limitations. First, the response rate was low. The participants of the J-SHINE survey in the first wave were comparable with the vital statistics of the target population in terms of age, sex, and educational attainment (22). However, the participants of the J-SHINE survey in the fourth wave were more likely to be older, be women, and highly educated than those who participated in the first wave but not in the fourth wave. Second, general HL was measured about 10 years before the COVID-19 pandemic. HL can change over time (48, 49), and one study showed that general HL declined significantly from immediately before the COVID-19 pandemic to 1 year later (47). However, the present study showed that high general HL was associated with healthy lifestyle behaviors, which is consistent with previous findings in Japan (25). Third, the reliability and validity of the questionnaire for COVID-19-related HL have not been verified. However, this questionnaire was adapted from validated questions (39). Fourth, the COVID-19 protective behaviors were self-reported, which is a source of uncertainty because participants may be influenced by social desirability bias.

In conclusion, the present study found that high level in COVID-19-related HL only was associated with high adherence to COVID-19 protective behaviors, while high level in general HL only was associated with healthy lifestyle behaviors. High level in both HLs showed the highest prevalence of high adherence to COVID-19 protective behaviors and healthy lifestyle behaviors. These findings indicate that consideration of both general HL and COVID-19-related HL could be useful for public health interventions to promote COVID-19 protective behaviors and maintain healthy lifestyle behaviors, with consequent preparation for possible future pandemics and public health crises.
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