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Introduction: Health literacy (HL) has been concerned a key factor for determining the use of health information and promoting health. The study aimed to explore the relationship between different health literacy types and health promoting lifestyle (HPL) in different health literacy population.

Methods: The survey analyzed a sample of 16,921 community residents in Shenzhen. The Chinese Citizen Health Literacy Questionnaire and health-promoting lifestyle profile II (HPLP- II) were used to assess health literacy and health promoting lifestyle.

Results: Participants were divided into different populations based on the correlation between HL and HPL. The low-HL and medium-HL populations were judged to lack health literacy, and demographic characteristics were significantly different between different HPL levels in low-HL and medium-HL populations. There were 6 types of HL, and health information literacy (β = 0.08, P < 0.001) and chronic disease literacy (β = 0.08, P < 0.001) positively predicted HPL in the low-HL population. In the medium-HL population, the results of reward and punishment analysis showed that health information was a basic factor, chronic disease was performance factor, medical care was a motivating factor for HPL; there were 6 dimensions of HPL, and health responsibility (HR), stress management (SM) and physical activity (PA) were not significantly different in medium-HL population. The results of regression analysis showed that HR and PA had a great impact on HPL (HR: β = 0.193, PA: β =0.179, β for other dimensions was 0.186, 0.176, 0.171, 0.164), but the HR and PA standardized scores were lowest in the HPL dimensions (HR: 69.42, PA: 68.5, lower than other dimensions), so it may be HR and PA that cause HPL unchanged between groups in the medium-HL population.

Conclusions: Different HL levels have different relationships with HPL, and different HL types have different effects on HPL. Shenzhen community residents need to improve their HL, and they have great potentials for further progress to improve the population health. Public health policy makers need to consider formulating different policies for people with different HL levels.
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Introduction

Health literacy (HL) is an important part of citizen health diathesis, which refers to the ability and basic diathesis of individuals to obtain health information through various channels, correctly understand and use this information, and make health-related decisions to achieve maintenance or improvement of their quality of life (1). HL plays an important role in infectious diseases (2), and it is also seen as a crucial tool for the prevention of non-communicable diseases (3) as it can reduce the possibility of indulging in health-damaging behavior (4) and has a positive impact on the health behaviors in the general population (5). As early as 1974, Simonds (6) had pointed out that improving HL should be an important component of public social policy. Studies from multiple countries have shown that low HL negatively affects health, health-related and illness-related behavior, and the utilization of health care resources (7–11). Currently, HL is still low in many countries. A HL survey in the German population showed that 54.3% of participants were found to have limited health literacy (12). The European health survey found that almost half of adults in eight countries had inadequate or problematic health literacy (13). Tehrani Bani Hashemi et al. examined HL in 15 provinces of Iran and found out that health literacy in Iran is low (14). According to the Turkey Health Literacy Survey (2014), 64.6% of the general adult population have inadequate or problematic HL levels (15). A systematic review on the prevalence of limited HL in Southeast Asia (ie, Laos, Malaysia, Myanmar, Singapore and Thailand) has reported that over 50% of the population showed limited HL (16). And in China, according to the results of national HL monitoring in 2012 to 2021 (8.8, 9.5, 9.8, 10.3, 11.6, 14.2, 17.06, 19.2, 23.2, and 25.4%, respectively) (17), the HL of Chinese residents was still at a low level.

Health-promoting lifestyle (HPL) is a healthy lifestyle. It is a spontaneous and multi-level behavior and perception that individuals engage in to maintain or improve their health level in order to achieve self-satisfaction and spiritual growth, including health-protective behavior and health-promoting behavior (18). A survey in Saudi university students showed that HPL among university students in Saudi Arabia are limited, where the majority of them have unhealthy eating habits and poor physical activity level (19). Study in Turkey adolescents also showed that HPL was at a medium level (20). In Shandong Province, China, 54.50% of adults had poor or average HPL (21). And the mean score for Taiwan adolescent HPL was 60.76 (± 11.88), which was considered moderate (22). HPL is a model for individuals to take control of, maintain, and/or enhance their own health (23) and an important determinant of health status (19). HPL can indeed free one from diseases (24), individuals following a health promoting lifestyles were healthier and suffered less from the pains of diseases (25, 26). The higher the HPL score was, the higher the quality of life (23). So that people can adopt HPL to reduce the incidence of diseases and stay healthy (27).

Shenzhen, one of the most developed cities in China (Figure 1), the government decided to build a “Shenzhen template” for “Healthy China 2030” Plan. In a document issued by the Shenzhen Municipal Government in 2020, it is stated that Shenzhen will strengthen the national health promotion work, regard health education as an important part of quality education in all education stages, and comprehensively improve the health literacy of its citizens. But at present, there is no research about the HL and HPL of community residents in Shenzhen. Therefore, we conducted an online survey to understand the status quo of HL and HPL among local residents in Shenzhen. The relationship status between HL and HPL is complicated and may not be simply summarized as “health literacy promotes health behavior” (28). We speculate that total HL should be positively correlated with HPL in general, but it may not always be positively correlated with HPL when it divided into different levels. When different total HL levels show other relationships with HPL, increasing total HL may not improve HPL, at this time, it may be necessary to analyze the effects of different HL types on HPL. Therefore, in this study, we grouped and classified HL into different groups and stages, and then discussed the relationship between different HL types and HPL to provide a basis for better public health policies improve the majority health.


[image: Figure 1]
FIGURE 1
 Geographical distribution of Shenzhen.




Methods


Setting and participants

The survey was carried out in one of the ten sub-districts under the jurisdiction of the Baoan District, Shenzhen. Community residents belonging to this sub-district were the participants of this study. Shenzhen is a coastal city in Guangdong Province with a large permanent population (17,560,061), the population aged ≥15 is 14,906,680, accounting for 84.89%. According to the statistics report of Shenzhen city, Shenzhen is an economically developed and relatively young city with a large population in China (29). This study was a cross-sectional investigation examining the HL level and current situation of health lifestyles among Shenzhen community residents and analyzing the relationship between HL and HPL in different populations. We calculate the sample size according to the following sample size formula (30), with a 95% CI and, P = 0.05. Where n is the sample size, N = (14,906,680) is the population size, and e = (0.05) is the level of precision. Finally, we calculated the minimum sample size (400) for research.
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As part of this study, a “health network survey activity” was launched through the official WeChat account of a health supervision institute of Shenzhen. According to the document issued in 2007 (31), the Shenzhen municipal government has gridded the whole city. For this survey, 73 grid cells were randomly selected from the subordinate grids of the survey sub-district, and the snowball sampling method was used for data collection. In the first stage, 73 grid cell team leaders were gathered via a street office to answer the questionnaire. In the second stage, the team leader of each grid mobilized 882 team members to answer the questionnaire. In the third stage, each team member invited more than ten community residents to answer the questionnaire by sending a message on WeChat Moments or distributing the questionnaire link. We obtained each participant's consent before administrating the questionnaire. Each account could only fill out one questionnaire. In order to ensure that the survey is completed in quantity and quality, each team member will collect the list (name and mobile phone number) of 10 community residents who participated in the survey to the leader of the grid group. In order to ensure the scope of investigation, IP addresses in Shenzhen area are set up in the background of the system for screening. The liaison of the research group will check the completeness of the questionnaire in the background of the system in time, and feed back to the grid group for supplement and improvement if there are missing items. Residents click on the website, enter their name, mobile phone number, gender, date of birth and other information, then answer questions. There is no limit to the time for answering questions. To ensure the accuracy of the data in the process of data entry, double data entry and logical check are adopted. If any suspicious data is found, check the original data promptly. If it is clearly wrong and cannot be remedied, the data will be excluded. Figure 2 shows the questionnaire collection.
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FIGURE 2
 Questionnaire collection.




Instruments

The two instruments used in this study were the Chinese Citizen Health Literacy Questionnaire and the Health-Promoting Lifestyle Profile II (HPLP-II).


Demographic information

Demographic information included gender, age, nationality, education level, occupation, family size, and personal annual income. Nationality was divided into Han and non-Han. Occupations included civil servants, teachers, medical personnel, public institution personnel, students, farmers, enterprise personnel, and others. Personal annual income was divided into four grades: < ¥50000 (<5), ¥50000– (5–), ¥100000– (10–), ≥¥150000 (≥15).



The Chinese citizen health literacy questionnaire

We used the Chinese Citizen Health Literacy Questionnaire to survey the health literacy of the residents, this questionnaire was developed by the China Health Education Center (32). The Chinese government used this questionnaire to survey the health literacy of Chinese residents (17), it has high reliability and good internal consistency in studies (25, 32, 33). This questionnaire has a Cronbach α coefficient of 0.939 in our study, indicating high reliability and good content validity. The questionnaire includes include 6 categories of HL: scientific health concept, infection diseases, chronic diseases, safety and first aid, medical care, health information. The questionnaire consists of 50 questions with a full score of 66: 1 point for each judgment question and single-choice question, and 2 points for each multiple-choice question. No points were given for either missing an answer or making a wrong choice. Achieving 80% of the full score of health literacy in the six categories was considered as having health literacy in this category. For each participant, if his total questionnaire score ≥80%, he will be judged to have basic health literacy.



Health-promoting lifestyle profile II

HPLP-II was invented by Walker et al. (34) in 1987 and used in this survey. The questionnaire contains 52 items and six dimensions of HPL: health responsibility (HR), stress management (SM), physical activity (PA), nutrition (N), interpersonal relation (IR), and spiritual growth (SG). The Cronbach α coefficient of this questionnaire was 0.981 in our study. The possible scores of this scale are 52–208, in which 52–90 points mean a failing score, 91–129 points are barely adequate, 130–169 points are good, and 170–208 points are excellent.




Statistical analysis

HL was classified into different groups and stages. The demographic characteristics comparison between different levels of HPL (“failing and barely adequate” vs. “good and excellent”) in same HL stage was performed through the chi-squared test, and the Grammer value was calculated to assess the effect size for these comparisons. Partial correlation analysis was used to analyze the relationship between HL and HPL. Multiple linear regression analysis took demographic characteristics as the control variable to analyze the relationships between each type of health literacy and HPL in HL stage that HL correlated with HPL. Reward and punishment analysis was used to estimate the effect of each health literacy on HPL in HL stage when HL did not correlate with HPL and multiple linear regression analyzed the relationship between HPL and its six dimensions, standardized scores were used to compare different dimension scores.

A reward and punishment analysis (35) was used to estimate the effect of each health literacy problem on HPL. First, the total scores for each health literacy problem were divided into three levels: “fail,” “barely adequate,” and “excellent,” according to the proportion of 40, 40, and 20%, respectively. Next, we calculated the total proportion of “good” and “excellent” HPL in each type of health literacy level: “fail,” “barely adequate,” and “excellent.” The category of health literacy problems was determined based on three percentages:

Weak effect of literacy: Literacy has no obvious effect on HPL. There was no significant change in HPL regardless of the HL score.

Basic literacy: When the literacy performance is not good, the HPL decreases significantly, but when the literacy performance is good, the HPL does not increase significantly. When this kind of health literacy problem is raised from “fail” to “barely adequate,” the HPL will increase significantly, but when it is increased from “barely adequate” to “excellent,” the HPL does not increase significantly.

Performance literacy: The higher the literacy score, the better the HPL performance. When this kind of health literacy score is raised from “fail” to “barely adequate” and from “barely adequate” to “excellent,” HPL increases significantly.

Motivating literacy: When the literacy performance is not good, the HPL does not decrease significantly, but if the literacy performance is good, the HPL is significantly improved. When this kind of health literacy is promoted from “fail” to “barely adequate,” there is no significant increase in HPL, but a literacy improvement from “barely adequate” to “excellent” greatly improved HPL.

A two-tailed test and α-level of 0.05 were used in this study. The data analysis was conducted using SPSS version 25.0.




Result

In this survey, a total of 18,824 questionnaires were distributed and 18,824 collected, of which 2,568 were unqualified and 16,921 effective, with an effective recovery rate of 89.89%, including 10,221 males (60.4%) and 6,700 females (39.6%). Specifically, as shown in Table 1, 52.5% of the participants were aged 25–35, 66% have a high school or higher education degree, family size of 76.4% participants were 3–5 persons. The HPL of residents in this survey were 624 (3.7%) “failing,” 6,126 (36.2%) “barely adequate,” 6,523 (38.5%) “good,” and 3,648 (21.6%) “excellent”.


TABLE 1 Basic demographic characteristics.

[image: Table 1]

The survey results showed that the HP scores ranged from 2 to 66, and the HPL scores ranged from 52 to 208, the partial correlation coefficient of HL and HPL was 0.115 (P < 0.001). Figure 3 shows a boxplot of HL and HPL. In Figure 3, HPL increased in HL groups 1 to 5 and remained unchanged in groups 6 to 10, and the analysis of variance showed that HPL was different in groups 1 to 5 (F = 44.141, P < 0.001), but that there was no statistical difference among groups 6 to 10 (F = 2.018, P = 0.089), HPL significantly increased in groups 1 to 5 and remained stable in groups 6 to 10. Therefore, we temporarily classified groups 1 through 5 as one stage and named them the low-HL population, whereas groups 6 to 10 were classified as the medium-HL population. The total HL range of low-HL population was 2–26 with a total of 10,483 participants (61.95% of all participants); medium-HL had a score range of 27–51 with a total of 4,304 participants (25.44%); both populations were judged to lack basic health literacy (total HL ≤ 80%), which were the key to improving the public health.


[image: Figure 3]
FIGURE 3
 Boxplot of HL and HPL. HL: health literacy, the score range of health literacy was 2–66, and 5 points were divided into a group. HPL: health promoting lifestyle.


We also analyzed the demographic characteristics of the different HPL levels in the low-and medium-HL populations (Table 2). The results show that there were differences in the distribution of demographic characteristics between different HPL levels, whether in low-HL or medium-HL populations. In the low-HL population, medium effect size values were obtained only for education and occupation differences between HPL levels; in the medium-HL population, medium effect size values were obtained only for occupation.


TABLE 2 Demographic characteristics analysis of low-and medium-HL populations.

[image: Table 2]


Low-HL population

After controlling for demographic factors, the partial correlation analysis showed that in the low-HL population, the correlation coefficient between HL and HPL was 0.073 (P < 0.001), and except for the medical care health literacy (r = 0.019, P = 0.051), the correlation analysis P-values between the other five types of health literacy and HPL were <0.05. Because this model was an explanatory model, we still included “Medical care” in subsequent analysis. The multiple linear regression took demographic characteristics as the control variable to analyze the relationships between each type of health literacy and HPL in the low-HL population (Table 3). The first model, which included demographic characteristics, explained 8.7% of the variance of HPL (Model 1). The addition of health literacy to the second model (Model 2) accounted for an additional 2.3% of the variance. The results showed that health information literacy and chronic disease literacy could positively predict HPL in the low-HL population.


TABLE 3 Multiple linear regression analysis results for the low-HL population.

[image: Table 3]



Medium HL population
 
Impact of each health literacy on HPL

The partial correlation analysis showed that the correlation coefficient between HL and HPL was 0.024 (P = 0.12). According to the calculation method introduced in statistical analysis, we calculated the total percentage of “good” and “excellent” HPL for each type of health literacy level: “fail,” “barely adequate,” and “excellent,” judging the influence of each type of health literacy on HPL. The reward and punishment analysis results showed that different health literacy problem have different influence on HPL, the scientific health concept, infectious disease, and safety and first aid literacy were weak-effect types of literacy, health information was a basic literacy, chronic disease was performance literacy, and medical care was a motivating literacy (Table 4).


TABLE 4 Reward and punishment analysis of each type of health literacy in the medium-HL population.

[image: Table 4]



Relationship between HPL and its 6 dimensions

We analyzed the distribution between groups of a health-promoting lifestyle and its six dimensions in the medium-HL population (Table 5). The results of this data analysis showed that in the medium-HL population, there was no significant difference in the total HPL score, and the scores for the three dimensions—HR, SM and PA—were not significantly different, so we speculate that it may be HR, SM, and PA that cause HPL not to improve along with HL growth at medium-HL population.


TABLE 5 Analysis of the total health promotion living scale score and its six dimensions in the medium-HL population.

[image: Table 5]

Standardized scores were used to compare the scores of each dimension in the medium-HL population, and the results were shown in Table 6. It shows that the HR and PA standardized scores (69.42 and 68.5) were lowest in HPL dimensions, while the SM standardized score (73.16) was highest. We then analyzed the relationship between HPL and its six dimensions in the medium-HL population with demographic factors as control variables. The analysis results are shown in Table 7. The tolerance and VIF were within the allowable range. The standardized coefficients of HR and PA were higher in the six dimensions, while the standardized coefficient of SM was the lowest in the six dimensions.


TABLE 6 Standardized score of each HPL dimension in the medium-HL population.

[image: Table 6]


TABLE 7 Multiple linear regression analysis results for the medium-HL population.
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HR, SM and PA were not significantly different in medium-HL population; the effect of HR/PA on HPL were higher than SM (the standardized coefficients of HR and PA were 0.193 and 0.179, which were higher than SM), but the HR/PA standardized scores were lowest in the HPL dimensions, so it may be HR and PA that cause HPL unchanged between groups in the medium-HL population.





Discussion

This study investigated the HL and HPL of Shenzhen community residents, the results showed that most Shenzhen community residents have insufficient HL, and HPL has potential to improve; HL is positively correlated with HPL on the whole, but HPL does not increase with the growth of HL in a part of population, so we divided total HL into different levels and analyzed the relationship between different HL types and HPL in different HL populations. Analysis showed that demographic characteristics were significantly different between different HPL levels in low-HL and medium-HL populations, medium effect size values for occupation was observed between different levels of HPL in the low-HL and medium- HL populations; in the low-HL population, health information literacy and chronic disease literacy can promote HPL; in medium-HL population, health information is a basic factor, chronic disease is performance factor, medical care is a motivating factor for HPL, and it is due to HR and PA that HPL cannot be improved in the medium-HL population.

Since its definition, several studies were carried out worldwide to estimate the HL levels of different populations and in different settings (36). HL is still low in many countries currently (12–17). Sufficient HL increases the individuals' ability to access, appraise, and use health-related information adequately, and to make good choices for their own health, while low levels of HL induce the inappropriate access and use of health resources (36). Lower HL is associated with more frequent use of emergency services, people with lower HL have less quality of life, a diminished life expectancy, worse life styles and are more likely to suffer from depression (15, 28, 37). In this study, the low-HL and medium-HL population accounted for 87.39% of the participants, and they lacked basic HL, which was apparently higher than the Chinese average level in 2021 (25.40%) (17). Lifestyle plays a vital role in explaining health and disease, poor lifestyle is already one of the top 10 causes of death in the United States (38) and is the pathogenic factor constituting 44.70% of the top 10 causes of diseases in China (21). Different demographic characteristics affected HPL in our study, especially occupational factors. 60.10% of the participants had good or excellent HPL, which is better than the survey results of Shandong Province, but Shenzhen residents still have great potentials for further progress to improve the population health.

HL positively correlated with HPL and HPL increased with the growth of HL in many studies (7–11, 22, 39, 40), but the relationship status between HL and HPL is complicated (28), these studies did not distinguish the effects of different HL stages/types to HPL. Some studies show different results. In a study of Taiwan adolescents found that adolescents with high and low HL did not significantly differ with some health promoting behaviors (41). The lack of a statistically significant relationship between HL and health promotion behaviors was also found in a study of urban black women in the United States (42). More importantly, in a study on training and counseling interventions provided by public health nurses during home visits, participants' health lifestyles did not improve when their HL increased (43). Our findings suggest that there may be different relationships between HL and HPL in the population, suggesting that different HL levels and types play different roles in HPL. Public health policy makers should pay attention to different relationship between different levels of HL and HPL, and it is advisable to develop different strategies for populations with different levels of HL.


Limitations

This study has some limitations. The composition of the research sample does not allow to generalize our findings. In view of Shenzhen's huge population size and limited funds and manpower, we chose to randomly select some people as first participants, and then the first participants mobilized community residents to participate in the survey. Therefore, a selection bias should not be excluded. Randomized studies involving more representative samples would confirm our findings. Furthermore, this study is cross-sectional and requires more favorable support from subsequent studies.




Conclusion

The influence of demographic characteristics on HL and HPL cannot be ignored, especially the influence of occupation. Health information literacy and chronic disease literacy are important in low-HL and medium-HL populations, medical care literacy can motivate people with medium-HL to adopt a healthy lifestyle, and medium-HL population need to increase HR and PA behaviors to improve HPL.
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