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Abstract

:

Health literacy (HL) is a crucial factor influencing health-related decisions, including dietary patterns. The Mediterranean diet is widely recognized as one of the healthiest eating patterns. This study aims to explore the association between HL levels among adults in socially vulnerable contexts and their adoption of the Mediterranean diet. Conducted as part of a cluster-randomized trial in primary schools, the research involved 557 parents of children aged 6 to 10 who consented to participate. HL was assessed using the HLS questionnaire, while adoption of the Mediterranean diet was evaluated using the MEDAS questionnaire. Participants also provided anthropometric and sociodemographic data via a questionnaire, from which BMI was calculated (weight/height2). Education level was categorized as higher education or lower and professional status was classified based on occupational categories. Generalized linear models and logistic regression were employed for analysis. The findings indicate a direct association between HL level and adoption of the Mediterranean diet (B = 0.022, 95% CI 0.010–0.035, p < 0.001), underscoring the influence of HL on dietary choices. Specifically, the healthcare dimension of HL emerges as pivotal in shaping dietary behaviors, particularly towards the Mediterranean diet. These results underscore the importance of policies and programs aimed at enhancing HL, especially among socially vulnerable populations. Prioritizing public health interventions to improve HL is critical for promoting better dietary decision-making.
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1. Introduction


Health literacy (HL) has been widely acknowledged as a pivotal factor in public health [1]. It encompasses the ability to seek, comprehend, and apply health-related information in everyday life [2]. Beyond merely receiving information and scheduling appointments, HL involves empowering individuals to effectively utilize their knowledge [3,4].



In Europe, interest has grown in measuring HL in relation to public health, as monitoring HL can inform professional and political decision-making aimed at improving population health [5]. In 2012, Sørensen and colleagues, as part of the Consortium of the European Health Literacy Project, developed a multidimensional questionnaire, the HLS-EU-Q47, to measure HL. This tool has since been adapted as the HLS19-EU-Q47 by the Action Network on Measuring Population and Organizational Health Literacy (M-POHL) [4,6]. The HLS19-EU-Q47 includes two shortened versions, namely the HLS19-Q12 and HLS19-Q16, with 12 and 16 items, respectively. Each version assesses health literacy across the three domains of health care, health promotion, and disease prevention. Additionally, they evaluate the following four aspects of health-related information management: finding/accessing, understanding, evaluating, and applying health information [2,6].



In Portugal, Arriaga and colleagues have reported high levels of HL [6]. HL has been linked to improved health decision-making and is recognized as a key social determinant of health behaviors [7]. In the context of nutrition, the effective management of information and decision-making processes related to food selection, grocery shopping, meal preparation, and dietary habits can profoundly influence individuals’ health and well-being [7,8].



Dietary choices significantly impact individuals’ health outcomes. Among recognized healthy diets, the Mediterranean diet has garnered considerable attention in recent years [9]. Adoption of the Mediterranean diet has been associated with numerous beneficial health outcomes, benefiting not only individuals [10,11] but also entire families [12]. This dietary pattern is characterized by daily consumption of fruits, olive oil, vegetables, legumes, nuts, and whole grains. Additionally, it includes weekly intake of fish and poultry. It typically involves limited consumption of red meat and moderate alcohol intake, often consumed in moderation with meals [11,12].



The adoption of the Mediterranean diet has been associated with socioeconomic status, as individuals from households with moderate to high socioeconomic status tend to embrace this dietary pattern more frequently [13]. Conversely, individuals from disadvantaged social and economic backgrounds often exhibit lower levels of HL [14]. Factors such as poverty and limited access to fresh foods have been identified as contributors to health inequalities [8].



Some studies have already analyzed the association between HL and the Mediterranean diet [15,16]. However, it is evident that demographic and social characteristics influence both HL and adoption of the Mediterranean diet [15]. To date, little attention has been given to understanding these associations among individuals in vulnerable conditions. Therefore, this study aims to investigate the association between HL levels among adults in socially vulnerable contexts and their adoption of the Mediterranean diet.




2. Materials and Methods


2.1. Study Design and Ethics


This is an observational cross-sectional analytic study that is part of a cluster-randomized trial (BeE-school Project), which was implemented in primary schools in socially vulnerable contexts. Outcome and exposure were measured at the same time. A total of 557 parents of children aged 6 to 10 participated in the study.



Participants in this cross-sectional study were selected according to the inclusion and exclusion criteria set for the study. The criteria for inclusion encompassed families from primary schools situated in regions marked by economic and social disadvantage, typified by social exclusion and poverty. There were no exclusion criteria concerning parents. A total of ten schools participated in the study. After the participants were selected, we collected data.



This research project was officially registered in the Clinical Trials database/platform under registration number NCT05395364. Additionally, it obtained ethical approval from the Ethics Subcommittee for Life and Health Sciences (CE.CVS 009/2022) at the University of Minho. The research adhered to the Code of Ethics of the World Medical Association (Declaration of Helsinki). All parents provided informed consent.




2.2. Health Literacy


Parents’ HL was evaluated using the short version of the European Health Literacy Survey Questionnaire, with 12 items (HLS19-Q12). The HLS19-Q12 appears to be a suitable questionnaire for conducting HL screenings [1]. The scale comprises 12 items rated on a Likert-type scale, ranging from 1 for “very difficult” to 4 for “very easy”, with the additional response option of “don’t know” recoded as a missing value during the analysis.



This version has been validated for the Portuguese population [6], enabling assessment of overall HL, including its three domains—healthcare, health promotion, and disease prevention—as well as four aspects related to the management of health-related information. For the present study, general HL and the three specific domains were analyzed.



General HL was calculated as the sum of the items of the core HL measurement items standardized to a 0–100 scale.



The dimensions of HL were calculated with the grouping of items corresponding to health care, health promotion, and disease prevention. Health care includes items 1 to 4, disease prevention includes items 5 to 8, and health promotion includes items 9 to 12 (see Supplementary Table S1 to assess the specific questions for each dimension). The obtained score was also standardized to a 0–100 scale.



Four categorical levels were also identified, namely inadequate (0–25 points or up to 50%), problematic (>25–33 points or 51–66%), sufficient (>33–42 points or 67–80%), and excellent (>42–50 points or 81–100%) [5]. In the present study, the levels of ‘inadequate’ and ‘problematic’ HL were combined.




2.3. Adoption of the Mediterranean Diet


Adoption of the Mediterranean diet was assessed using the self-reported Mediterranean Diet Adherence Screener (MEDAS) questionnaire, which is specifically designed to evaluate typical consumption of Mediterranean foods. The questionnaire, comprising fourteen multiple-choice items, has been validated for use in the Portuguese population [11]. To facilitate comprehension with respect to portion sizes, a legend was provided for each question, and any doubts could be clarified by phone or email.



Responses indicating strong adoption of the Mediterranean diet were scored as one, while those indicating weaker adoption were scored as zero. Scores on the MEDAS questionnaire ranged from zero to fourteen, with a score above nine signifying a high level of adoption of the Mediterranean diet [11]. Using this cut-off, adoption of the Mediterranean diet was categorized as low adoption (scores below or equal to nine) or high adoption (scores exceeding nine). Both the continuous variable (total score) and the categorized variable were used in different statistical analyses.




2.4. Anthropometrics and Sociodemographic Variables


Anthropometric data (weight and height) were self-reported via questionnaire, then converted to the Body Mass Index (BMI), calculated as the ratio of weight to height squared. BMI was utilized as a potential confounding factor in the statistical analyses. For descriptive analysis, BMI was categorized according to WHO recommendations (<18.5, underweight; 18.5–24.9, normal weight; 25.0–29.9, overweight; and >30.0, obesity) [17]. However, due to the reduced number of cases in the underweight category, we combined categories, resulting in three groups, namely normal and underweight, overweight, and obesity.



Sociodemographic variables, including education level and occupation, were recorded via questionnaire. Education level was categorized as either less than secondary educational level, secondary education level, or higher education (university studies). Occupation was initially captured through an open-ended question and subsequently categorized according to the International Standard Classification of Occupations (ISCO), enabling comparison of similar jobs across different countries and vocational training backgrounds [18]. Three occupational categories emerged, namely ‘blue collar’, ‘lower white collar’, and ‘upper white collar’ (see Supplementary Table S2). For statistical analysis, the highest classification within the family was taken into consideration.




2.5. Statistical Procedures


Statistical analysis progressed through three distinct steps. Initially, a descriptive analysis was conducted, employing measures of central tendency and dispersion based on the nature of the variables. Categorical variables were presented as frequencies (n) and percentages (%), while continuous variables were analyzed descriptively using mean ± standard deviation (SD).



Second, generalized linear models (GLMs) were applied to investigate the general association between general HL and each dimension of HL (predictor) and adoption of the Mediterranean diet (outcome).



Thirdly, a binary logistic regression was conducted to assess the general associations between the adoption of the Mediterranean diet (lower and higher adoption) as an outcome and general HL and each dimension of HL as predictors. The categories of HL (inadequate/problematic, sufficient, and excellent) were further included as predictors, and the adoption of the Mediterranean diet remained an outcome.



In all the analyses (GLM and binary logistic regression), BMI and sociodemographic variables (i.e., education level and occupational classification) were included as covariates. The significance level was set at <0.05. Data analysis was conducted using version 29.0.1 of IBM SPSS®.





3. Results


3.1. Characteristics of Participants


The characterization of the participants is presented in Table 1. The majority of respondents were female (83.7%), with a mean ± SD age of 40.0 ± 5.3 years. Almost half of the participants had a higher education level (48.5%), and 51.4% were classified as upper white-collar workers, the highest occupational status category. Regarding weight status, the mean ± SD BMI of participants was 25.5 ± 4.4. Almost half (53.1%) were normal or underweight, while 46.9% were classified as having overweight or obesity (31.9% and 15.0%, respectively).



The mean ± SD score for HL was 74.1 ± 15.1, with the health promotion dimension having the highest mean ± SD score of 81.8 ± 12.3 points. When HL was categorized into groups, we found that 43.1% of participants had an inadequate/problematic level of literacy. Regarding the adoption of the Mediterranean diet, the mean ± SD score was 7.7 ± 2.1, with 79.7% of participants showing low adoption of this diet.




3.2. Generalized Linear Models Results


Table 2 displays the associations between HL and each dimension of HL (namely, health care, disease prevention, and health promotion) and adoption of the Mediterranean diet. Two adjustment models were employed for our analysis to investigate the relationship between the adoption of the Mediterranean diet and HL. Model 1 was the non-adjusted model, while Model 2 was adjusted for participants’ BMI, level of education, and occupational status.



Higher health literacy was directly linked to the adoption of the Mediterranean diet (B = 0.022, 95% CI 0.010–0.035, p < 0.001). Similar results were found between each HL dimension and adoption of the Mediterranean diet. Even when adjusted for potential confounders, the associations remained significant for HL and for all HL dimensions.




3.3. Logistic Binary Results


The associations between HL and categorized adoption of the Mediterranean diet (low and high adoption) are presented in Table 3. The analysis was performed using the same adjustment models used in the GLM analysis. We concluded that individuals with higher HL scores had significantly higher odds of having a higher level of adoption of the Mediterranean diet (odds ratio [OR] 1.020, 95% CI 1.004–1.036, p = 0.016). However, this association was not significant when adjusted for confounders. Regarding HL dimensions, only the healthcare dimension remained significantly associated with adoption of the Mediterranean diet, even in the adjusted model (OR 1.026, 95% CI 1.007–1.046, p = 0.007, and OR 1.024, 95% CI 1.004–1.044, p = 0.019, respectively). When examining HL levels, we found that individuals with sufficient levels of HL had significantly higher odds of having a higher level of adoption of the Mediterranean diet, even in the adjusted model (OR 3.309, 95% CI 1.818–6.022, p < 0.001, and OR 3.133, 95% CI 1.703–5.767, p < 0.001, respectively). Individuals with an excellent level of HL appeared to have similar results, but only in the non-adjusted model.





4. Discussion


The present study found that individuals in socially vulnerable contexts who have higher levels of HL tend to adhere more to the Mediterranean diet. These results are perfectly aligned with other studies, which indicate that higher HL is associated with better food choices [7,8,19].



The Mediterranean diet is recognized as one of the healthiest diets and has been associated with improved health outcomes, including a lower incidence of several chronic non-communicable diseases and a weight-loss effect [19,20]. This diet features the consumption of a variety of fresh vegetables and fruits, olive oil as the primary source of dietary fat, regular intake of nuts and seeds, legumes several times per week, daily consumption of whole grains, and fish and seafood two to three times per week. Herbs and spices are used to season meals, while sweets and red/processed meats are consumed less frequently. Water is the main beverage, with wine consumed in small portions during meals by individuals who are accustomed to it and do not have health conditions or take medications that contraindicate alcohol consumption [19]. Despite this, only 20.3% of participants in our study exhibited high levels of adoption of the Mediterranean diet. This low adoption could be associated with various factors, such as low socioeconomic status. According to Moustakim and colleagues [13], individuals from medium to high socioeconomic backgrounds typically exhibit a higher propensity to adopt the Mediterranean diet, contrasting with those from low socioeconomic status households. Furthermore, robust adoption of the Mediterranean diet has been correlated with elevated dietary expenditures [21,22]. Considering the prevalent social vulnerabilities among our sample, this could reasonably account for the observed low adoption of the Mediterranean diet.



On the other hand, health literacy encompasses not only the ability to access but also to comprehend and apply health information to make decisions in everyday life, such as with respect to dietary choices [4,14]. Specifically in nutrition, food literacy appears to play an important role in informed decision-making about what individuals eat and how it affects their health [8,23]. Food literacy encompasses more than just nutritional literacy. It includes not only an individual’s ability to access, process, and understand nutritional information and its impact on health but also other aspects such as culture, environment, food identity, and eating behavior [16,24].



In the present study, we did not specifically evaluate food literacy, but it is interesting that HL, in general, could be, to some extent, associated to what individuals eat. This aligns with existing evidence that identified higher levels of HL with the adoption of healthy lifestyles in general [25,26]. For example, Fauci and collaborators [26] studied the Mediterranean population, specifically inhabitants of Sicily and Calabria, to evaluate their levels of HL. In their observational study, they concluded that lower levels of HL are associated with a poorer understanding of the importance of various lifestyle habits, such as diet, smoking, alcohol consumption, and physical activity [26].



Another finding concerning HL is that nearly 56.9% of participants have sufficient or excellent levels of HL. This could be related to our predominantly female sample (83.7% women), who typically have higher HL levels [27]. According to Chakraverty and collaborators, a study on migraines found that men may have lower health literacy than women. Nevertheless, 43.1% of participants presented an inadequate or problematic HL level, which is above the national average for Portugal, where only 29.5% (22.0% inadequate and 7.5% problematic) of individuals have these HL levels [6].



Another finding from the analysis is the apparent importance of the healthcare dimension of HL in adoption of the Mediterranean diet. In both analyses, this specific dimension remained significantly associated with higher adoption of the Mediterranean diet. This specific dimension refers to “the capability to acquire medical or clinical information, comprehend it, analyze, and assess its relevance, and subsequently make informed decisions regarding medical matters while adhering to medical advice” [2]. Our findings highlight the significant responsibility of healthcare professionals and services in promoting healthy lifestyles, particularly in the area of diet. They also underscore the importance of exploring public health interventions to enhance individuals’ HL. Given that HL is a complex issue with numerous contributing factors [28], it is crucial to consider the contexts and backgrounds that could influence it, especially within the healthcare dimension.



We chose to include education level and occupational status as covariates, as these are important measures that characterize socioeconomic status and are considered key determinants of HL [14,28]. According to Stormacq and colleagues [14], disadvantaged social and socioeconomic conditions contribute to low HL levels, serving as an important mediator in the association between socioeconomic status and health status. Our results align with this finding, showing that 43% of individuals have inadequate or problematic HL levels, consistent with national data for Portugal, which indicate that nearly 49% of adults have inadequate or problematic HL levels [6].



We also included BMI as a measure of adiposity and a potential confounder, despite its association with the Mediterranean diet [19]. While we acknowledge that other measures of adiposity, such as the waist-to-height ratio, could be used, we do not have information on the waist circumference of participants. Additionally, BMI is significantly associated with HL, with the odds of overweight/obesity being higher among individuals with lower levels of HL [29].



Upon analyzing the participants’ BMI, it was discovered that nearly half (46.9%) of them were classified as having overweight or obesity. These results are consistent with national data for Portuguese adults aged 18 to 64, which indicate that 36.5% have overweight and 21.6% have obesity [30]. Additionally, social determinants seem to play an important role in weight status, with individuals from lower socioeconomic backgrounds having a higher probability of having overweight and obesity [31,32].



Furthermore, this sample is predominantly composed of women (83.7%). This is due to the fact that this study is part of a broader research project focusing on children, and in Portugal, mothers are typically the primary caregivers [33]. However, especially among women, there is a tendency to provide more accurate information concerning anthropometric data [34,35]. Therefore, having mostly mothers respond adds greater reliability to the reported data.



This study has several strengths that should be emphasized. Initially, it was integrated into a larger research endeavor, thereby increasing the credibility of our results. Additionally, we performed two different types of analysis to better understand the association between variables, accounting for significant potential confounders such as education level, occupational status, and respondents’ BMI. Moreover, this study adds to the investigation of the connections between health literacy and dietary habits among individuals facing social vulnerability.



Additionally, this study has some limitations. This study has a constrained sample size, potentially limiting the applicability of the results to broader populations. Moreover, all collected data were self-reported, making them subject to bias, including desirable bias. Therefore, the accuracy of the data should be approached with caution. Nonetheless, self-reported data have been widely used in epidemiological studies, and the reliability of the results is still considered possible [6,36,37,38,39].



The association of HL among adults in socially vulnerable contexts with their adoption of the Mediterranean diet is significant, particularly when considering the role of the healthcare dimension. Our findings highlight the responsibility of healthcare professionals and emphasize the urgency of implementing public health interventions to enhance HL among the population, especially individuals living in socially vulnerable contexts.




5. Conclusions


This study underscores the need for targeted interventions that improve HL among individuals with vulnerabilities. Enhancing HL can lead to better health behaviors and, consequently, to improved health outcomes by empowering individuals to engage more effectively in their health care, adhere to medical advice, and adopt healthier lifestyles. Moreover, improving HL can help reduce health inequalities by providing disadvantaged groups with the tools they need to manage their health more effectively.
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Table 1. Participant characteristics.






Table 1. Participant characteristics.





	Characteristics
	Total (n = 557)





	Sex
	--



	     Male
	91 (16.3%)



	     Female
	466 (83.7%)



	Age (years)
	40.0 ± 5.3



	Education level
	--



	     Less than secondary level
	82 (13.4%)



	     Secondary educational level
	224 (36.7%)



	     University studies
	304 (49.8%)



	Occupational status (collar)
	--



	     Blue collar
	84 (15.6%)



	     Lower white collar
	178 (33.0%)



	     Upper white collar
	277 (51.4%)



	BMI
	25.5 ± 4.4



	BMI categories
	--



	     Normal and underweight
	290 (53.1%)



	     Overweight
	174 (31.9%)



	     Obesity
	82 (15.0%)



	HL (total standardized to 0–100)
	74.1 ± 15.1



	     Health promotion
	81.8 ± 12.3



	     Disease prevention
	78.6 ± 13.0



	     Health care
	80.2 ± 12.9



	HL groups
	--



	     Inadequate/problematic
	197 (43.1%)



	     Sufficient
	135 (29.5%)



	     Excelent
	125 (27.4%)



	MEDAS
	7.7 ± 2.1



	     Low adoption
	388 (79.7%)



	     High adoption
	99 (20.3%)







Values are expressed as mean ± SD for continuous variables and n (%) for categorical variables.













 





Table 2. Associations between HL and adoption of the Mediterranean diet (GLM analysis).






Table 2. Associations between HL and adoption of the Mediterranean diet (GLM analysis).










	
	MEDAS Score
	





	
	Model 1
	Model 2



	HL total score
	0.02 (0.01; 0.04) *
	0.02 (0.01; 0.03) *



	     Health care
	0.03 (0.02; 0.05) *
	0.03 (0.01; 0.04) *



	     Disease prevention
	0.02 (0.01; 0.04) *
	0.02 (0.004; 0.03) *



	     Health promotion
	0.02 (0.01; 0.04) *
	0.02 (0.004; 0.04) *







Note: Values expressed as B (CI 95%). Model 1—non adjusted model; Model 2—model adjusted for respondent BMI, education level, and occupational status. * p-value < 0.05.













 





Table 3. Association between HL and adoption of the Mediterranean Diet (binary logistic regression).






Table 3. Association between HL and adoption of the Mediterranean Diet (binary logistic regression).










	
	MEDAS Adoption
	





	
	Model 1
	Model 2



	HL total score
	1.02 (1.00; 1.04) *
	1.02 (1.00; 1.03)



	     Health care
	1.03 (1.01; 1.05) *
	1.02 (1.00; 1.04) *



	     Disease prevention
	1.02 (1.00; 1.04)
	1.01 (0.99; 1.03)



	     Health promotion
	1.02 (1.00; 1.04) *
	1.02 (1.00; 1.04)



	HL levels
	
	



	     Inadequate/problematic
	Ref.
	Ref.



	     Sufficient
	3.31 (1.82; 6.02) *
	3.13 (1.70; 5.77) *



	     Excelent
	1.95 (1.03; 3.68) *
	1.57 (0.82; 3.03)







Note: Values expressed as odds ratios (ORs) (CI 95%). Model 1—non adjusted model; Model 2—model adjusted for respondent BMI, education level, and occupational status. * p-value < 0.05.
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