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Resumo 

Objetivo: Este estudo teve como objetivo avaliar o nível de letramento digital em saúde de 

estudantes de Odontologia da Universidade Federal de Pernambuco e verificar sua associação 

com características sociodemográficas e ciclo de graduação. Material e método: Trata-se de 

um estudo transversal, descritivo e quantitativo, realizado entre setembro de 2024 e agosto de 

2025. O letramento digital em saúde (LDS) refere-se à capacidade de reconhecer e avaliar 

criticamente informações sobre saúde provenientes de diferentes formatos e fontes digitais. 

Para avaliação, foi utilizada a eHealth Literacy Scale, composta por oito itens com pontuação 

total de 8 a 40 pontos, classificando os participantes em níveis baixo, moderado ou alto. As 

variáveis independentes incluíram dados sociodemográficos e ciclo de graduação (básico ou 

profissional). A análise estatística foi realizada por meio do teste Qui-quadrado e cálculo do 

odds ratio, com nível de significância de 5%. Resultado: A amostra foi composta por 325 

estudantes, dos quais 56% apresentaram nível moderado de letramento digital em saúde. O 

ciclo da graduação apresentou associação significativa com os níveis de letramento digital em 

saúde (p<0,001). Os estudantes do ciclo básico apresentaram menores chances de apresentar 

níveis moderado (61,4%) ou alto (81,3%) de letramento digital em saúde em comparação com 
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aqueles do ciclo profissional. Conclusão: Uma parcela expressiva dos estudantes apresenta 

nível moderado de letramento digital em saúde e  a progressão na formação acadêmica pode 

contribuir positivamente para o desenvolvimento do LDS. 

Descritores: Letramento em saúde; uso da intenet; estudantes de odontologia; universidades; 

saúde pública digital.  

 

Abstract 

Objective: This study aimed to evaluate the level of digital health literacy among dental 

students at the Federal University of Pernambuco, Brazil, and to verify its association with 

sociodemographic characteristics and program cycle (basic or professional). Material and 

method: This cross-sectional, descriptive, quantitative study was conducted between 

September 2024 and August 2025. Digital health literacy (DHL), refers to the ability to 

recognize and critically evaluate health information from different digital formats and sources. 

It assessed the participants with the eHealth Literacy Scale, composed of eight items with a 

total score of 8 to 40 points, classifying them into low, moderate, or high levels. The 

independent variables included sociodemographic data and program cycle (basic or 

professional). Statistical analysis was performed using the chi-square test and odds ratio 

calculation, with a 5% significance level. Result: The sample consisted of 325 students, of 

whom 56% had a moderate literacy level. The program cycle was significantly associated with 

the levels of digital health literacy (p<0.001). Students in the basic cycle had lower odds of 

having moderate (61.4%) or high (81.3%) levels of digital health literacy compared with those 

in the professional cycle. Conclusion: A significant portion of students had a moderate level 

of digital health literacy, and the program cycle was associated with the level of digital health 

literacy, showing that progression in academic training can contribute positively to DHL 

development. 

Descriptors: Health literacy; internet use; students, dental; universities; digital public health. 
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INTRODUCTION 

 A large part of the present-day population is known to use the Internet for entertainment 

through social media, for work, and for news and information on various topics1. The number 

of users in Brazil is estimated to be near 152 million, contributing to a change in the 

population's lifestyle, since daily activities have become digitized1-3. Within this context, 

individuals have gained the ability to produce messages with mass reach, including content 

related to health, which is shared through various platforms such as blogs, websites, and 

applications, through texts, photos, and videos4,5. People can also use these media to gain access 

to health information and promote their cognitive, social, and emotional well-being. It has 

become the largest source of information for university students4. 

 On the other hand, widespread information sharing is also associated with an increase 

in the spread of fake health news5,6. As an example, we can cite the infodemic (a term used by 

the World Health Organization to designate the excess of information about a particular topic) 

during the COVID-19 pandemic, which made it difficult for users to identify the accuracy and 

veracity of the content disseminated on the Internet1,5,7. In this context, the role of health 

literacy (HL), and particularly digital health literacy (DHL), in society should be wmphasized, 

as low levels of both have been associated with greater vulnerability to health misinformation 

across different media, including the internet8. 

 The term health literacy consists of a broad concept that refers to an individual’s ability 

to obtain, understand, evaluate, and apply health-related information in their lives2,3,9. This 

information can be obtained from various sources and contexts, such as consultations with 

healthcare professionals, educational materials, and prescriptions. HL encompasses the social 

and cognitive skills required to critically interpret information and use it in an ethical, reflective 

and safe manner3,9,10, thereby contributing to the promotion of individual and collective 
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health3,9.  

 With the advancement of digital technologies and the increasing search for health 

information on the internet, the concept of HL has evolved by incorporating additional skills 

to encompass competencies specific to digitalized environments3. In this context, digital health 

literacy emerges as an extension of HL, which refers to the user's capacity and ability to 

recognize truthful information in various digital formats and sources3,9,11.  

 HL and DHL are pillars of public health, as studies show that low levels are associated, 

for exemple, with late detection of diseases, maintenance of an unhealthy lifestyle, and greater 

resistance to the use of medications for the treatment of chronic diseases9,11. In an increasingly 

digitalized society, digital literacy is fundamental to educating citizens with analytical and 

critical thinking, who question the information they find3. 

 Therefore, the DHL level must be known and evaluated at schools and universities to 

direct curricular efforts towards the use of technologies, fostering literacy and bringing digital 

culture into the teaching and learning process1,3. In the context of dental education, for example, 

knowledge can be effectively used to enable students and future professionals to access 

scientific evidence, support clinical decision-making, solve health problems and instruct and 

guide the population better, including patients, about the diagnosis and treatment of oral health 

conditions1. 

 Furthermore, the integration of digital health literacy by dental professionals is essential 

for the development of skills in digital information and communication technologies in health 

(DICTH), such as eletronic health records, which are currently also part of the Brazilian Unified 

Health System (SUS)8. 

 DHL is considered a social determinant of health directly related to the users’ education 

level and age group, being more frequent especially among those aged 18 to 30 years, due to 

greater connection in social media5,12. It is also associated with factors such as socioeconomic 
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and education level, school and home environments, political and social variables, and greater 

or lesser use of the health system13. Promising tools have emerged to measure DHL in different 

societies and contexts12,14. For instance, the eHealth Literacy Scale (eHEALS), developed in 

English by Norman and Skinner in 2006, had its psychometric properties tested in various 

groups, including adolescents, adults, older adults, and university students7,11,14,15. 

 Thus, measuring the DHL level among dental students is essential, since these 

professionals frequently use digital resources in their daily practice. However, despite its 

relevance, the literature is still scarce in studies that associate DHL among university students 

in dental programs14,16. Therefore, the justification of this study is to contribute to expand 

knowledge about the DHL level in this population and to provide new data that can be used to 

develop new educational strategies involving digital technologies. Thus, promoting the safe 

use of digital media to search for and disseminate health knowledge, education and 

communication with patients, as well to support evidence-based dental pratice. Therefore, this 

study aimed to evaluate the DHL level of dental students at the Federal University of 

Pernambuco, associating it with sociodemographic aspects and the students' program cycle.  

 
MATERIAL AND METHOD  

Study Type and Ethical Considerations 

This is a cross-sectional, descriptive, quantitative study conducted at the Dental 

program at the Federal University of Pernambuco (UFPE), Recife, Pernambuco, Brazil, in 

which students from the program’s 1st to 10th terms were interviewed. This study was submitted 

to UFPE’s Human Research Ethics Committee and approved under opinion number 7.225.389, 

complying with Resolution No. 466/12 and its complementary resolutions of the National 

Health Council. Participants received informed consent forms and were instructed about the 

risks and benefits of the project. 
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Sample Size and Eligibility Criteria 

The mean of a finite and known population was calculated to determine the minimum 

sample size, since the main outcome of the study corresponds to the total eHEALS score (a 

continuous quantitative variable). The population of 628 students regularly enrolled in UFPE’s 

Dental program at the beginning of the research (September 2024) was used as a reference. 

The sample size calculation was performed using an online sample size calculator developed 

by the University of São Paulo, by Lauris, Brega17(2026), adopting  a confidence level of 95% 

(Z = 1.96), a maximum desired error of 1, and a population standard deviation of 12, obtained 

from a pilot study conducted prior to data collection. Thus, the minimum sample size was 

estimated at 294 students. Participants were recruited among students who had taken coursesin 

the second semester of 2024 and the first semester of 2025. Eligibility criteria included 

individuals of both sexes over 18 years of age and excluded those who did not agree to 

participate in the research. A total of 347 students were initially recruited, of whom 22 were 

excluded, resulting in a final sample of 325 students.  

 

Study Variables 

 The independent variableswere obtained from a questionnaire developed by the authors, 

covering the following information: a) age (considering full years, from the date of birth to the 

date of data collection); b) sex (male or female); c) self-declared race/color (White, multiracial, 

Black, Indigenous Brazilian); d) monthly family income (in current minimum wages: 1/2 to 1; 

1 to 3; 3 to 5; 5 to 10; 10 to 15 and 15 to 20); e) marital status (with a partner [married or in a 

domestic partnership]; without a partner [single, widowed, separated, or divorced]); and f) 

program cycle, divided into basic cycle (1st to 4th term) and professional cycle (5th to 10th term). 

 Monthly family income was categorized into current minimum wage ranges to allow for 

statistical analysis and comparison among different socioeconomic strata. The academic cycle 
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was categorized into basic and professional, considering the curricular organization of the 

Dental program at the Federal University of Pernambuco, in which the initial terms 

predominantly comprise basic subjects, while the subsequent terms include clinical and 

professional training activities.  

 As a dependent variable, the students' DHL level was assessed using eHEALS-Br (Brazilian 

version), previously translated, cross-culturally adapted, and validated for Brazilian adults.The 

instrument demonstrated satisfactory psychometric properties, showing internal consistency, 

validity, and reliability for its use in the Brazilian context Mialhe et al.15(2021). 

 The questionnaire has eight questions: 1. Do I know what health resources are available on the 

Internet?; 2. Do I know where to find useful health resources on the Internet?; 3. Do I know 

how to find useful health resources on the Internet?; 4. Do I know how to use the Internet to 

clarify my health-related questions?; 5. Do I know how to use the health information I find on 

the Internet to help me?; 6. Do I have the skills I need to evaluate the health resources I find on 

the Internet?; 7. Can I differentiate between high-quality and low-quality health resources on 

the Internet?; 8. Do I feel confident using information from the Internet to make health-related 

decisions? 

 Each answer is presented on a Likert-type scale ranging from 1 to 5, where 1. I strongly 

disagree; 2. I partially disagree; 3. I'm not sure; 4. I partially agree; 5. I totally agree. The 

minimum score totals 8 points, while the maximum is 40; the higher the score, the higher the 

person's DHL level, being: below 24 points, low level; between 25 and 32, moderate level; and 

above 33, high level. 

 

Data collection 

 Participants were recruited through consecutive non-probability sampling, in which the 

researchers visited classrooms across different terms of the Dental program and invited the 
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students present to participate in the study until the previously calculated sample size was 

reached.  The researchers initially explained the study to the participants and asked about their 

interest in participating. Next, the eligibility criteria for the volunteers were verified; after being 

considered eligible, they gave their consent by completing the informed consent form. Then, 

they answered, in a self-administered manner, the sociodemographic questionnaire, followed 

by the DHL instrument. Both were completed in the Google Forms research management 

application. During completion of the questionnaire, the researchers remained available to 

clarify any questions that arose.  

 

Statistical analysis  

After collecting data and applying the eligibility criteria, the sample included in this 

study was categorized regarding sociodemographic aspects, dental program cycle, and DHL. 

Descriptive data analysis was performed in Excel 2019 using means and frequency values to 

characterize the sample. In addition, the mean and standard deviation were calculated for each 

response to the e-HEALS questionnaire. The chi-square test (X2) was applied to verify the 

associations between the independent variables and the DHL level. Furthermore, a multinomial 

logistic regression was performed for the significant variables, with the model fitted to the logit 

link function, estimating coefficients (B), standard error, statistical significance (p-value), odds 

ratio (OR), and confidence intervals (95%). To facilitate the interpretation of the results, when 

the OR was less than 1, the magnitude of the association was expressed as the percentage 

reduction in the odds, calculated as (1 − OR) × 100. All analyses were conducted using SPSS 

software (IBM® SPSS® Statistics, version 29.0.0.0 (241), Chicago, IL, USA) with a 5% 

significance level (α = 0.05). The figures were created using GraphPad Prism version 10.5.0 

(GraphPad Software, San Diego, CA, USA).  
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RESULT 

A total of 347 forms were completed by students during data collection. After excluding 

those who did not meet the eligibility criteria, the final sample consisted of 325 participants 

(Figure 1). 

 

Figure 1. Study flowchart for final sample selection. Recife-PE, 2025. 

 
 
The university students’ sociodemographic aspects showed that 87% were 18 to 25 

years old, 71% were female, 47% self-identified as White, 62% had an income of less than 

three minimum wages, 89% did not have a partner, and 55% were in the basic cycle of their 

undergraduate studies. Regarding the latter, there was a predominance of students in the basic 

cycle and, specifically, a greater participation of students in their first term (Figure 2).  
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Figure 2: Sample distribution per term of undergraduate dental studies. Recife-PE, 
2025. 

 
 

Regarding the DHL level assessed with eHEALS, it was found that 56% of students 

presented a moderate level, 35% a high level, and 9% a low level. The evaluation of responses 

to the eHEALS questions found an overall average score of 30.72 (corresponding to a moderate 

level of DHL) for the sample and a significant variation in student responses when comparing 

questions 4 and 8. The highest average response was observed for question 4 (4.30), 

demonstrating that students know how to use the Internet to clarify their health-related 

questions. Conversely, they do not feel confident using Internet information to make health-

related decisions, as indicated by question 8, which has the lowest average response (3.19). 

Table 1 presents the association analysis between sociodemographic data, program 

cycles, and DHL levels. "Program cycle" was significantly associated (p < 0.0001) with DHL. 

Multinomial logistic regression revealed that the program cycle is significantly 

associated with the DHL level. Students in the basic cycle had a 61.4% reduction in the odds 

of belonging to the moderate level, compared with the low level of digital health literacy, when 

compared with students in the professional cycle (OR = 0.386, 95% CI = 0.150–0.994; p = 

0.049). In addition, students in the basic cycle had an 81.3% reduction in the odds of belonging 
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to the high level, compared with the low level of digital health literacy, when compared with 

students in the professional cycle (OR = 0.187, 95% CI = 0.071–0.494; p = 0.001) (Table 2).  

 

Table 1. Association of sociodemographic data and program cycles with the level of digital 

health literacy. Recife – PE, 2025 

Variables DIGITAL HEALTH LITERACY  p-value* 

Sex Low Moderate High Total 

0.357 
Females 24 128 80 232 

Males 5 53 35 93 

Total 29 181 115 325 

Age Low Moderate High Total 

0.671 
18-25 years 26 158 97 281 

> 25 years 3 23 18 44 

Total 29 181 115 325 

Rent Low Moderate High Total 

0.729 
< 3 minimum wages 20 111 71 202 

> 3 minimum wages 9 70 44 123 

Total 29 181 115 325 

Self-declared race Low Moderate High Total 

0.593 

White 11 90 52 153 

Multiracial 13 71 46 130 

Black 5 18 17 40 

Indigenous Brazilian 0 2 0 2 

Total 29 181 115 325 

Marital status Low Moderate High Total 

0.780 No partner 26 159 104 289 

With a partner 3 22 11 36 

Total 29 181 115 325 

Program cycle Low Moderate High Total 

< 0.0001 
Basic cycle 23 108 48 179 

Professional cycle 6 73 67 146 

Total 29 181 115 325 
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Table 2. Estimated coefficients (B), standard errors, 95% confidence intervals, and odds ratios 

for presenting a higher level of digital health literacy, obtained by multinomial logistic 

regression for the level of digital health literacy (reference: low level). Independent variable: 

program cycle (reference: professional cycle). Results of the multinomial logistic regression 

analysis of the association between the program cycle and the level of digital health literacy. 

Reference category for the dependent variable: low level of digital health literacy. Reference 

category for the independent variable: professional cycle 

Comparison 
(vs. Low) 

Coefficient 
B 

Standard 
error 

OR 
(Exp(B)) 

95% CI p-value 

Moderate vs. 
Low 

-0.952 0.483 0.386 0.150-0.994 0.049 

High vs. Low -1.677 0.496 0.187 0.071-0.494 < 0.001 
OR: Odds Ratio. CI: Confidence Intervals. 

 

DISCUSSION 

 The present research found a moderate DHL level among dental students, and a 

significant association was observed between DHL and the program cycle. Students in the 

professional cycle had higher DHL levels than those in the basic cycle, suggesting that 

progression through academic training may contribute to the development of these skills.  

This finding of moderate levels of digital health literacy is  unlike studies with samples 

of young people residing in developed countries, such as Portugal18 and Hungary19, which 

presented higher levels of literacy. Although this interpretation should be made with caution 

due to differences among the populations investigated, it is worth noting that the difference in 

literacy levels may be explained by the sociodemographic characteristics, educational level, 

and academic context of the samples.  

Regarding students with a high DHL level, it is evident that they  give importance to 

health resources on the Internet, corroborating the study by Francisco, Arriaga13(2023), 
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showing the ability to associate information and have a critical perspective on it, and 

transforming it into knowledge3. 

Although it was not very expressive compared to the other levels, a considerable 

number of students had a low DHL level. A possible explanation for this finding is that, despite 

using technologies daily, higher education students do not receive specific training to critically 

evaluate the health information they find online13. Thus, the need for greater investment in 

promoting these students’ digital literacy is evident, especially because higher education is a 

strategic opportunity for it, for instance, through courses that develop digital skills13. This 

becomes particularly relevant in the case of health programs, whose students can also apply 

this acquired knowledge to their patients. 

The literature on digital health literacy among dental students is still scarce, however, 

a Brazilian study that evaluated DHL among medical and nursing students highlighted the 

importance of implementing an explicit digital health learning approach through the 

implementation of a curricular framework1. These strategies to improve the DHL level of 

students in health programs are extremely important for increasing confidence in the use of 

information for health-related decision-making1, which was also an important issue identified 

in the present study. Thus, contributing to increased access to digital platforms with high-

quality scientific content, facilitating their performance in an increasingly digitalized 

healthcare system, and also assisting their patients in searching for reliable information20. 

Discrepancies were observed between two questions answered by the students: question 

4 (Do I know how to use the Internet to clarify my health-related questions?) and question 8 

(Do I feel confident using information from the Internet to make health-related decisions?). 

This means that students are able to find information on the Internet but have difficulty 

critically evaluating this information and using it in health-related decision-making.  
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This contributed to what was described by Mialhe et al.15(2021) and Macedo et 

al.1(2022), demonstrating that, despite considering that they know what resources are available 

on the Internet, students do not feel completely safe to use this information in their daily lives15. 

This is because it is easy to disseminate health information, making it difficult to verify its 

quality and distancing it from clinical guidelines or scientific evidence1, which are extremely 

important for dental practice. This contributes to misinformation and increases the difficulty 

for users to judge what is fake news or not, decreasing their safety and confidence in using and 

applying the knowledge obtained through the Internet15. 

Regarding sociodemographic data, this research found no significant associations with 

DHL. However, some studies have found associations with sex, with female students having 

the lowest scores, although with not such a significant difference1,21. Furthermore, data 

regarding age, another study also contrasted, demonstrating that younger individuals have more 

digital skills and, consequently, tend to have higher DHL levels13. Such differences should be 

interpreted cautiously due to variations in the sociodemographic characteristics of the samples 

and sociocultural context, which may influence the results found.  

As for the self-declared race/color, monthly family income, and marital status, no 

associations with DHL levels were found in the present study. In the literature 

studied,reviewed, these associations are still poorly explored, present inconsistent results, 

especially among university students, or did not address the same variables as this research.  

Although educational attainment was not a factor compared among the participants in 

this study, academic training and exposure to the university environment may contribute to the 

development of skills related to digital health literacy22-24. Enrollment in higher education  

strongly influences the frequency of access to networks and the search for health-related 

content, especially among current generations22,23. These findings reinforce the evidence found 
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in the present study, since university students, for the most part, access the Internet daily and 

use it to obtain health information6. 

There is a significant association between students in the professional cycle having 

better literacy than those starting the course. Entering higher education, coupled with academic 

performance and future expectations regarding life and professional success, leads to greater 

searches to improve their scientific knowledge on digital platforms and media24. This agrees 

with the study by Macedo et al.1(2022), who demonstrated that due to repeated demands for 

online search, judgment, and application of information to solve clinical problems, students 

improve their level of digital literacy1. It was also found that this association exists due to the 

increased use of the Internet throughout the years of the course and the various possibilities 

that universities can offer, such as computer science courses, improving students' digital 

skills25,26.  

The literature reviewed had a scarcity of DHL studies among university students that 

could be compared with those found in this study, especially among dental students. However, 

there is a consensus that possessing good DHL levels is fundamental for greater discernment 

when making health decisions, impacting public health as a whole6. In view of the results, one 

of the critical targets to consider when planning interventions to adapt and improve DHL levels 

is to address students' self-confidence in the use of information and empower them digitally1. 

This requires university strategies that allow greater opportunities for access to digital 

platforms with high-quality scientific content1,3. 

Furthermore, there were limitations in conducting this study, especially related to the 

questionnaire application methods, since it was online (depending on Internet availability and 

mobile devices) and self-administered (whose answers depended directly on the participant's 

effort and/or understanding of the questions). Another limitation refers to the occurrence of 

selection bias, as the sample was selected through consecutive non-probability sampling, since 
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participants were recruited in classrooms across different terms of the program rather than 

through random selection. Further studies should encompass other health programs to obtain a 

comprehensive overview of DHL among university students.  

 
CONCLUSION 

This study revealed that a significant portion of dental students had a moderate DHL 

level, which may compromise their ability to understand and apply essential health 

information. It also demonstrates a lack of confidence among these students in making correct 

use of the resources available online. The program cycle was associated with DHL, showing 

that progression in academic training can contribute positively to DHL development.  
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