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ABSTRACT

e-Pulse is an electronic personal health record system known as e-Nabiz in Turkey. This study compares the effect of European
Health Literacy-based e-Pulse education and e-Pulse instructional materials on the health literacy levels of adults aged 45-64
with inadequate and problematic-limited health literacy levels. This single-blind, randomized controlled trial was conducted
from June 2023 to September 2023. It included 140 participants, assigned to either the intervention group (n = 70) or the active
control group (n=70). The intervention group received HLS-EU-based e-Pulse education, which consisted of two 45-min
sessions over 6 weeks, along with the e-Pulse user guide and introduction video. The active control group only received the
e-Pulse user guide and introduction video, and each participant was individually briefed on the e-Pulse system content for
5-10 min. Results were measured using the European Health Literacy Survey Questionnaire (HLS-EU-Q47) and the eHealth
Literacy Scale (¢HEALS) at baseline and the sixth week. Both the intervention and active control groups showed an increase in
health literacy and eHealth literacy scores, but the mean change was greater in the intervention group. A statistically significant
difference was found in the effects of HLS-EU-based e-Pulse education and e-Pulse instructional materials on both health
literacy (F (1, 137) = 25.215; p < 0.001) and eHealth literacy (F (1, 137) = 36.134; p < 0.001). HLS-EU-based e-Pulse education
significantly improved health literacy (d = 0.8492; p < 0.001) and eHealth literacy (d = 1.0175; p < 0.001) compared to e-Pulse
instructional materials. The intervention group demonstrated significantly higher rates of sufficient (32.9%) and excellent
(12.9%) health literacy. Notably, a medium correlation (r = 0.602; p < 0.001) was observed between health literacy and eHealth
literacy.

Trial Registration: ClinicalTrials.gov (ID: NCT05831254) https://clinicaltrials.gov/study/NCT05831254.

1 | Introduction et al. 2016). Health literacy enhances individuals' participation
in healthcare, whereas those with lower levels of health literacy
Health literacy is defined as the ability of individuals to obtain, have more limited access to and engagement with healthcare

process, and understand basic health information and services services, potentially leading to negative health outcomes
necessary for making informed health decisions (Chesser (Serensen et al. 2012). Enhancing health literacy is crucial for
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promoting health equity, as individuals with an improved un-
derstanding of health information can make informed deci-
sions, navigate healthcare systems more effectively, and adopt
healthier behaviors (Rowlands et al. 2017).

Electronic health (eHealth) literacy, as defined by Norman and
Skinner (2006), refers to the ability to search, locate, compre-
hend, critically assess, and apply health information from
electronic sources to manage and resolve health-related issues
(Norman and Skinner 2006). With the rapid digitization of
healthcare, digital tools such as online platforms and mobile
applications have become increasingly significant for healthcare
consumers (Van Der Vaart and Drossaert 2017), making digital
health—a broad field encompassing eHealth, mobile health,
telehealth, and health data—a crucial component in enhancing
healthcare systems (World Organization Health 2022). In this
context, eHealth literacy is integral for accessing and applying
reliable health information, and enhancing health manage-
ment. However, the digital divide remains a challenge, limiting
access to these resources for certain populations and hindering
equitable benefits from digital healthcare (Neter and
Brainin 2012). Effective eHealth literacy involves not only ac-
cessing but also reliably applying health information to improve
outcomes (Kim and Xie 2017).

A study comparing European health literacy surveys (HLS-EU)
across eight countries—Austria, Bulgaria, Germany, Greece,
Ireland, the Netherlands, Poland, and Spain—found that 12% of
participants had insufficient health literacy. Additionally, 47%
had limited health literacy, with higher rates observed in older
age groups (Serensen et al. 2015). Additionally, two meta-
analytic studies have shown that older individuals have lower
levels of health literacy (Chesser et al. 2016; Kobayashi
et al. 2016). A Turkish study similarly showed that inadequate
and limited health literacy increased with age, with 70% of in-
dividuals aged 45-54 and 80% of those aged 55-64 experiencing
inadequate or limited literacy (Ozkan et al. 2018). Another
Turkish study found that 27% of participants had inadequate
literacy, 31% had limited literacy, and 42% had adequate liter-
acy, with young adults demonstrating higher health literacy
than older adults, especially among those seeking information
from healthcare providers and reliable online sources (Said
Bodur et al. 2017). Improving health literacy among adults in
Turkey is essential for enhancing public health, accessing
healthcare, and increasing system efficiency. This enhancement
helps individuals manage their health and make informed
decisions. However, those with low health and eHealth literacy
often struggle to effectively use electronic personal health
record systems (PHRs) for health monitoring.

Language plays a vital role in accessing and understanding
health information. When individuals access health information
in their native language, they experience increased under-
standing and confidence, facilitating easier navigation and utili-
zation of healthcare services. Those who can comprehend health
information in their native languages are more likely to follow
medical advice. In a study examining the effects of language
preference and health literacy on health information-seeking
experiences among a low-income, multilingual community,
participants reported that searching for health information in
their preferred languages felt more comfortable and meaningful

(Chu et al. 2022). Another study indicates that language barriers
lead to difficulties in accessing healthcare services, resulting in
misdiagnoses and improper treatments, lower patient satisfac-
tion, and increased risk of health issues (Lawrence, Martinez,
and Ahmed 2023). In this study, participants were selected from
Turkish-speaking individuals because it is important to evaluate
the user experience accurately without any language barriers.

eHealth education can help alleviate negative emotions, such as
stress and anxiety, that hinder the use of eHealth technologies,
while also improving individuals' skills to research and use
health information, thereby positively impacting their self-
management and well-being (Czaja et al. 2013). In Turkey, the
electronic personal health record system (PHRs), known as
e-Nabiz (e-Pulse), allows individuals to access healthcare ser-
vices online through mobile devices. This includes appointment
bookings, consultations, test results, and health risk assess-
ments (Birinci 2023). Czaja et al. (2015) aimed to identify the
challenges of using electronic PHRs and assess the ability of
adults with low health literacy to use them for health man-
agement, with the study finding that most participants strug-
gled to complete tasks, required assistance, and still recognized
the value of PHRs (Czaja et al. 2015). Additionally, qualitative
reviews highlight that PHRs can often be difficult for patients to
understand (Lester et al. 2016). A study in Turkey found that
60% of participants were unaware of the application, though
users considered it useful and essential for accessing health
services (Yesiltag 2018). Another study revealed that 49.7% had
heard of e-Pulse, while 50.3% had not, with only 17% registered
and 14.9% having used the system (Yorulmaz, Odaci, and
Akkan 2018). Furthermore, only 38.6% of e-Pulse users were
aged 45 or older, indicating that health literacy and e-Pulse
usage are positively correlated, with younger individuals more
likely to engage with the system (Ozaydin and Nokay 2024).
The significantly lower usage rates among those over 45 high-
light a lack of widespread adoption of electronic health services
in this demographic, underscoring the need for improved
electronic health literacy and technology access, particularly for
the elderly. To address this, enhancing electronic access and
education is essential.

Healthcare organizations are implementing PHRs to improve
patient engagement, aiming to achieve three primary goals:
enhancing access to healthcare, reducing costs, and improving
care quality (Zhao et al. 2017). A systematic review found that
utilizing PHRS aids in managing chronic diseases (Paydar
et al. 2021). Improved health decision-making, effective com-
munication, adherence to treatment guidelines, and overall
health status can positively influence cost-effectiveness and
patient-caregiver satisfaction in the healthcare system (Chesser
et al. 2016). Interventions targeting health literacy have been
shown to positively impact behaviors that reduce disease bur-
den (Miller 2016). For instance, active learning-based health
education has been demonstrated to increase health literacy in
adults (Uemura, Yamada, and Okamoto 2018) and promote
healthier lifestyles (Uemura, Yamada, and Okamoto 2021).

The correlation between health literacy and eHealth literacy
plays a crucial role in improving individuals' access to health
information and services, which can significantly enhance
health outcomes. Norman and Skinner (2006) emphasize that
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eHealth literacy equips people with the skills to make more
informed health decisions, as they can better navigate and uti-
lize digital health resources. Similarly, Bodie and Dutta (2008)
highlight the importance of eHealth literacy in reducing health
disparities, noting that strengthening this connection can help
bridge gaps in health equity. According to the World Health
Organization (2013), eHealth literacy is essential for public
health, especially in addressing health inequalities for those
with limited access to reliable health information. Furthermore,
Paasche-Orlow and Wolf (2007) point out that limited health
literacy can restrict access to health services, thereby negatively
impacting health outcomes. Thus, the strong correlation
between health literacy and eHealth literacy not only facilitates
access to health information but also enables individuals to use
this information effectively, thereby improving public health
outcomes overall (Van Der Vaart and Drossaert 2017). Investing
in both types of literacy is, therefore, not just beneficial but
essential to empower individuals, reduce health disparities, and
create a healthier society for all.

In the context of chronic illness management, a study found
that cancer patients with higher health literacy reported a better
quality of life (Avci and Ayik 2022). Additionally, educational
comic books have shown a stronger impact on adult health
literacy compared to brochures (Yu et al. 2017), and group
participation interventions can effectively promote health
among adults (Blancafort Alias et al. 2021). As individuals aged
45-64 are projected to be part of the elderly population by 2050,
enhancing both health and eHealth literacy is crucial. Improved
literacy can lead to better health behaviors, fewer hospitaliza-
tions, regular medication adherence, and more effective use of
preventive health services. Future studies should utilize con-
ceptual models like the European Health Literacy Survey (HLS-
EU CONSORTIUM 2012), which covers treatment, disease
prevention, and health promotion.

Inadequate health literacy can significantly affect older adults’
ability to access healthcare, make informed decisions, and
manage their health effectively. This issue not only undermines
individual health outcomes but also impacts the overall effi-
ciency of the healthcare system, increasing the burden of ill-
ness. While many studies have explored ways to improve health
literacy, research comparing European Health Literacy (HLS-
EU)-based education programs with digital approaches remains
limited. HLS-EU-based electronic PHRs education offers a
comprehensive approach to enhancing skills in accessing, un-
derstanding, evaluating, and applying health information. In
contrast, electronic PHR instructional materials allow in-
dividuals to learn independently, enabling them to access their
medical data and manage their health.

This study aims to compare the impact of European Health
Literacy-based e-Pulse education and e-Pulse instructional
materials on the health literacy levels of adults aged 45-64 with
inadequate or limited health literacy. Comparing these two
interventions could be important for identifying the most
effective method to improve health literacy, particularly for
adults who may face challenges in accessing or understanding
health information due to limited digital skills or knowledge.
Additionally, understanding the effectiveness of these ap-
proaches will help shape future health education policies and

resource allocation, promoting the development of personal-
ized, accessible, and sustainable health literacy strategies. The
findings could help make digital health tools more user-friendly
and effective. This may support adults in making informed
decisions, improving health outcomes, and engaging more
actively with their healthcare. Ultimately, this study may help
in developing more accessible and effective strategies to
improve health literacy in underserved adult populations.

1.1 | Aim, Hypotheses, and Questions

This study aims to compare the effects of European Health
Literacy-based e-Pulse education and e-Pulse instructional
materials on the health literacy levels of adults aged 45-64 with
inadequate and problematic-limited health literacy. This study
is designed based on the following three hypotheses: Hypothesis
1 (H,): Health literacy levels are higher in the group receiving
European Health Literacy-based e-Pulse education compared to
the group receiving only e-Pulse instructional materials.
Hypothesis 2 (H;): eHealth literacy levels are higher in the
group receiving European Health Literacy-based e-Pulse edu-
cation compared to the group receiving only e-Pulse instruc-
tional materials. Hypothesis 3 (H;): The proportion of
participants with sufficient and excellent health literacy levels is
higher in the group receiving European Health Literacy-based
e-Pulse education compared to the group receiving only e-Pulse
instructional materials. Additionally, the question “Is there a
correlation between health literacy and eHealth literacy?” was
explored.

2 | Materials and Methods

2.1 | Study Design

This study, conducted from June to September 2023, was
designed as a single-blind (participant), randomized controlled
trial with an active control group.

2.2 | Study Population and Sample

The study population consists of adults aged 45-64 with
inadequate or limited health literacy residing in the Konyaalti
region of Antalya, Turkey, who have enrolled at the Healthy
Life Center. Healthy Life Centers in Turkey are multipurpose
structures established to protect individuals and society from
health risks, promote a healthy lifestyle, strengthen primary
health services, and facilitate access to these services. A prior
study indicated that an active learning program demonstrated a
medium effect size on health literacy levels in adults with low
health literacy (Uemura, Yamada, and Okamoto 2021). There-
fore, when calculating the sample size in our study, the effect
size was taken as 0.5 (medium effect size). The sample size was
calculated using Gpower 3.1.9.7 software, assuming an effect
size of 0.5, an « value of 0.05, and 80% power. Each group
required 64 participants. Considering a 10% dropout rate, as
observed in similar studies (Uemura, Yamada, and
Okamoto 2021; Yu et al. 2017), 70 participants per group (total
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140) were included. Participants with a European Health Lit-
eracy Scale (HLS-EU-Q47) score of 0-25 (inadequate health
literacy) and > 25-33 (problematic-limited health literacy)
(HLS-EU CONSORTIUM 2012), who could use electronic
devices such as smartphones, tablets, or computers, and who
volunteered to participate were included. Participants who did
not speak Turkish were excluded from the study due to the
materials used being in Turkish.

2.3 | Randomization and Blinding

Simple randomization (1:1) based on HLS-EU-Q47 scores of
0-25 and > 25-33 was performed by an independent researcher
using the “Statistics and Sample” program and placed in sealed
envelopes given to the researcher. Although the researcher
could not be blinded due to the nature of the interventions,
participants were blinded. Data were entered into a database
labeled Group A and Group B and analyzed by a statistician
unaware of group assignments, ensuring statistician blinding.

2.4 | Outcome Measurement

Data on participants (age, gender, education level, perceived
income status) were collected using a Google Form. Additionally,
data were gathered before the intervention and at the sixth week
using the European Health Literacy Survey Questionnaire 47
(HLS-EU-Q47) and the eHealth Literacy Scale (eHEALS).

241 | European Health Literacy Survey Questionnaire
(HLS-EU-Q47)

The HLS-EU-Q47 was developed by the European health liter-
acy research consortium (HLS-EU CONSORTIUM 2012) and
adapted into Turkish in 2014 (Durusu-Tanriover et al. 2014) and
2016 (Abacigil, Harlak, and Oktay 2016). This self-report scale
assesses health literacy levels in individuals aged 15 and above.
The scale covers three health-related dimensions (treatment,
disease prevention, and health promotion) and processes
related to health decision-making and practice (accessing, un-
derstanding, evaluating, and applying information). The scale
includes 47 items across 12 dimensions, with each item rated on
a 4-point scale: 1 = Very difficult, 2 = Difficult, 3 = Easy, 4 = Very
easy. Don't know is coded as 5.

The total score obtainable from the scale ranges from 47 to 188.
To facilitate calculation, the total score has been standardized to
fall within the range of 0-50 using the following formula: For-
mula: Index = (Arithmetic mean-1) X [50/3]; Index = The calcu-
lated individual-specific index; Arithmetic mean = The average
of the responses to each item; 1 =The lowest possible value of
the mean (ensures the index's lowest value is 0); 3 = The range of
the mean; 50 = The highest value selected for the new scale. On
the scale, 0 indicates the lowest level of health literacy, and 50
indicates the highest level of health literacy. Based on the for-
mula, cut-off points have been determined for four dimensions
(general, treatment, disease prevention, and health promotion).
Health literacy levels are categorized based on the scores: 0-25

indicates inadequate health literacy; >25-33 indicates
problematic-limited health literacy; > 33-42 indicates sufficient
health literacy; >42-50 indicates excellent health literacy
(Abacigil, Harlak, and Oktay 2016). The Cronbach’s alpha values
for the Turkish forms of the HLS-EU-Q47 were found to be 0.97
(Durusu-Tanriover et al. 2014), 0.95 (Abacigil, Harlak, and
Oktay 2016), and 0.97 in this study.

2.42 | eHealth Literacy Scale (eHEALS)

Developed by (Norman and Skinner 2006) to assess traditional
literacy, health literacy, information seeking, scientific research,
media literacy, and computer literacy, eHEALS was adapted
into Turkish by Coskun and Bebis (2015). The scale includes 10
items: 2 items related to internet usage. The remaining 8 items
assess an individual's eHealth literacy, specifically their confi-
dence and self-efficacy when navigating and utilizing online
health resources. These items evaluate aspects such as confi-
dence in finding health resources online, the ability to use this
information for health decisions, perceptions of the usefulness
of internet health information, and the ability to determine
which information is of high quality. These 8 items are rated on
a 5-point Likert scale: 1= Strongly disagree, 2 = Disagree,
3 = Neutral, 4 = Agree, 5 = Strongly agree. The 2 items related to
internet usage are not included in the scoring, resulting in a
score range of 8-40. Higher scores indicate higher levels of
eHealth literacy. The scale has been shown to have high reli-
ability in adults over 45 years of age, and the Cronbach « value
was found to be 0.97 (Uskun et al. 2022), and the Cronbach «
value was found to be 0.96 in this study.

2.5 | Interventions

The planning of interventions in this study utilized the TIDieR
checklist (Hoffmann et al. 2014). Details of the interventions are
summarized in Table 1.

2,51 | Intervention Group: Interventions for the
e-Pulse Education Group Based on HLS-EU

The interventions for this group are explained under three main
headings below.

2,511 | HLS-EU-Based Education Package. The edu-
cation package consists of six modules. The education was
conducted over 6 weeks, with each week comprising two
45-min sessions held face-to-face in an interactive group setting.
The education modules were based on the HLS-EU, considering
content available on the e-Pulse system such as my visits, my
prescriptions, my reports, my illnesses, my tests, my radiologi-
cal images, my allergies, my emergency notes, my documents,
my vaccination schedule, my medications, and my appoint-
ments. Each module had distinct content. In each module
related to using e-Pulse, participants practiced on their e-Pulse
platform. The aim was to enhance participants’ skills in acces-
sing, understanding, evaluating, and using/applying health-
related information.
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2.5.1.2 | e-Pulse User Guide. This guide, prepared by the
Ministry of Health of the Republic of Turkey, was sent to par-
ticipants in PDF format via WhatsApp. The guide explains
account creation, system login, and usage of sections such as
“my illnesses” with instructions and visuals.

2.51.3 | e-Pulse Introduction Video. This video, pre-
pared by the Ministry of Health of the Republic of Turkey,
introduces the e-Pulse system. It can be accessed at https://
enabiz.gov.tr. The video includes information on areas within
the e-Pulse system such as “my appointments,” “my radiologi-
cal images,” “my prescriptions,” and “my tests.” This video was
downloaded and sent to participants via WhatsApp.

2.5.2 | Active Control Group: Interventions for the
e-Pulse Instructional Materials Group

This group was provided with e-Pulse instructional materials,
consisting of the e-Pulse user guide and an e-Pulse introduction
video. The content of the e-Pulse system was also briefly ex-
plained to each participant in an individual session lasting
approximately 5-10 min. The e-Pulse user guide provides suf-
ficient detail and practical information to support individuals in
learning the system. During these individual sessions, partici-
pants received necessary explanations to ensure they did not
struggle to understand or apply the provided materials. Parti-
cipants' questions were answered, and additional information
about the basic functioning of the system was given. After-
wards, the participants were expected to learn the e-Pulse sys-
tem on their own through the e-Pulse user guide and the
e-Pulse introduction video.

2.6 | Data Analysis

Data were analyzed using the licensed SPSS Statistics Base v23
software. Statistical significance was evaluated at p <0.05. x*
tests were used for categorical variables. ANCOVA analysis is
used to analyze differences between groups’ means in the
posttest. The pretest was used as the covariate. Posttests were
taken as the Dependent Variable. Pairwise comparisons were
based on estimated marginal means. Bonferroni adjustment was
made for multiple comparisons. Cohen's d analysis was con-
ducted to measure the size of the difference between groups
with a d value of 0.20 indicating a small effect, 0.50 representing
a medium effect, and 0.80 corresponding to a large effect
(Cohen 1988). Pearson's r measures the strength of the rela-
tionship between two variables. Pearson's r correlation analysis
was performed to identify the strength of the relationship
between health and eHealth literacy with a r value of 0.10
indicating a small effect, 0.30 representing a medium effect, and
0.50 corresponding to a large effect (Cohen 1988).

3 | Results

The CONSORT flowchart and workflow of the study are shown
in Figure 1. All participants completed their post-tests with no
dropouts. Baseline characteristics of the intervention and control

groups were similar (Table 2). Changes in pre-test and posttest
mean scores within the groups for (a) health literacy and (b)
eHealth literacy are shown in Figure 2. ANCOVA analysis results
on the effects of HLS-EU-based e-Pulse education and e-Pulse
instructional materials on health literacy and eHealth literacy are
presented in Table 3. The proportion of sufficient and excellent
health literacy and the correlation between health literacy and
eHealth literacy is represented in Table 4.

3.1 | Health Literacy (HLS-EU-Q47)

In the intervention group, pretest health literacy scores were
28.65 + 4.502, increasing to 34.41 + 6.563 in the posttest. For the
active control group, these scores were 28.14 + 4.629 at the pretest
and increased to 29.38 + 6.647 at the posttest (Figure 2a). A sig-
nificant difference emerged in the effects of HLS-EU-based e-Pulse
education and e-Pulse instructional materials on health literacy (F
(1, 137)=25.215; p <0.001). There was a significant difference
between HLS-EU-based e-Pulse education and e-Pulse instruc-
tional materials (p < 0.001). The HLS-EU-based e-Pulse education
demonstrated a large effect size on health literacy (d = 0.8492; 95%
CI: 0.5033-1.1951) (Table 3). Thus, Hypothesis 1 was supported.

3.2 | eHealth Literacy (eHEALS)

In the intervention group, the pretest eHealth literacy score was
24.90 + 8.326, increasing to 30.21 + 6.968 in the posttest. In the
active control group, pretest and posttest eHealth literacy scores
were 24.07 + 7.839 and 24.76 + 7.158, respectively (Figure 2b). A
significant difference was observed in the effects of HLS-EU-
based e-Pulse education and e-Pulse instructional materials on
eHealth literacy (F (1, 137) =36.134; p <0.001). There was a
significant difference between HLS-EU-based e-Pulse education
and e-Pulse instructional materials (p < 0.001). The HLS-EU-
based e-Pulse education demonstrated a large effect size on
eHealth literacy (d =1.0175; 95% CI: 0.6654-1.3696) (Table 3).
Thus, hypothesis 2 was accepted.

3.3 | Proportion of Sufficient and Excellent
Health Literacy

There was a significant difference in the proportions of health
literacy levels between the two groups (p <0.001). The pro-
portion of individuals with sufficient and excellent health lit-
eracy levels was notably higher in the intervention group, with
rates of 32.9% and 12.9%, respectively. By comparison, the active
control group exhibited lower rates of sufficient and excellent
health literacy, at 10% and 2.9%, respectively (Table 4). Conse-
quently, Hypothesis 3 was supported.

3.4 | Correlation Between Health and eHealth
Literacy

A medium correlation was observed between health literacy
and eHealth literacy in the posttest results (r = 0.602; p < 0.001)
(Table 4).
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4 | Discussion

Both groups exhibited an increase in health and eHealth liter-
acy scores, though the increase was more pronounced in the
intervention group. The HLS-EU-based e-Pulse education was
more effective in increasing health and eHealth literacy in the
intervention group, showing a large effect. The number of
participants with sufficient and excellent health literacy was
higher in the intervention group. There is a positive medium
relationship between health literacy and eHealth literacy.

The findings of our study indicate that active learning-based
education can improve health and eHealth literacy. In a study
conducted in a hospital in Turkey with the participation of 906
staff members, 26.2% of participants stated that they did not use
the e-Pulse application due to a lack of training, while 36.9%
reported that they were unsure whether the application con-
tained up-to-date information (Ketenci et al. 2021). Another
study conducted in Turkey concluded that individuals who
actively use the e-Pulse application have higher health literacy
levels than those who do not (ilgar and Bilgili 2023). Addi-
tionally, a study conducted in Turkey found that an increase in
e-health literacy levels enhanced the perception of using the
e-Pulse system (Uslu and ipek 2022), while another study found
that as e-health literacy levels increased among older adults, the

:

| Analyzed (n=70)

CONSORT flow and workflow chart. HLS-EU-Q47: European Health Literacy Survey Questionnaire 47. eHEALS, eHealth Literacy

awareness and usage rates of digital health systems like e-Pulse
also increased (ilgar and Bilgili 2023). Studies have shown that
active learning enhances health literacy among adults with low
health literacy (Uemura, Yamada, and Okamoto 2021) and
effectively promotes a healthy lifestyle (Uemura, Yamada, and
Okamoto 2018). Additionally, an educational program for
adults with uncontrolled hypertension significantly improved
health literacy in the intervention group (Ongkulna et al. 2022).
Group-based interventions have been shown to enhance health
literacy in terms of a better understanding of medical infor-
mation (Blancafort Alias et al. 2021). In our study, the face-to-
face group format of the e-Pulse education and the interaction
among participants may have positively influenced health
behavior through social bonding, information exchange, and
collaborative learning.

A comprehensive study across 17 countries found individuals
with lower health literacy rated their health negatively and
faced significant challenges accessing healthcare services, hin-
dering their ability to effectively manage their health (Pelikan
et al. 2022). A systematic review examining a variety of inter-
ventions designed to improve health literacy, most of which
were theory-based and group-focused, found that the vast
majority of interventions produced positive results, particularly
in improving individuals' ability to better understand health-
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TABLE 2 | Characteristic of participants.

Intervention (n =70) Active control (n = 70) Total (N =140)
Characteristic n (%) n (%) n (%)
Age (mean + SD) 55.14 +6.22 55.89 +5.92 55.51 +£6.06
Gender n (%)
Woman 28 (40) 27 (38.6) 55 (39.3)
Male 42 (60) 43 (61.4) 85 (60.7)
Education
Secondary school and below 29 (41.4) 36 (51.4) 65 (46.4)
High school and above 41 (58.6) 34 (48.6) 75 (53.6)
Income status
Income is less than expenses 31 (44.3) 30 (42.9) 61 (43.6)
Income equals expenses 29 (41.4) 32 (45.7) 61 (43.6)
Income exceeds expenses 10 (14.3) 8 (11.4) 18 (12.8)
Using internet
How helpful do you think the internet helps you in making decisions about your health?
Not helpful at all 2(2.9) 1(1.4) 3(21)
Not helpful 3 (4.3) 6 (8.6) 9 (6.4)
I'm undecided 7 (10) 11 (15.7) 18 (12.9)
Beneficial 40 (57.1) 34 (48.6) 74 (52.9)
Very helpful 18 (25.7) 18 (25.7) 36 (25.7)
How important is it for you to have access to health resources on the internet?
Does not matter 0 (0) 1(1.4) 1(0.7)
It's not important 8 (11.4) 9 (12.9) 17 (12.1)
I'm undecided 5(7.2) 5(7.1) 10 (7.2)
Important 36 (51.4) 31 (44.3) 67 (47.9)
Very important 21 (30) 24 (34.3) 45 (32.1)
Health literacy pretest score (mean + SD) 28.65 +4.502 28.14 +4.629 28.39 +4.557
eHealth literacy pretest score (mean + SD) 24.90 + 8.326 24.07 +7.839 24.49 + 8.068

related information, make decisions, and access health services
(Berkman et al. 2011). In a study where the interventions were
grounded in theory, they significantly improved eHealth liter-
acy among adults, especially in understanding and using online
health resources (Chang et al. 2022). A systematic review of
evidence on the effectiveness of health literacy interventions in
the EU, based on a variety of theoretical bases, found that
group-based health literacy interventions were generally effec-
tive and resulted in significant increases in health literacy levels
(Visscher et al. 2018). These findings support our study by
showing that group-based and theoretically based interventions
to increase health literacy are a critical strategy to improve in-
dividuals' health status and facilitate their access to health care.

Although technological devices have gained widespread
acceptance among adults, a significant gap persists between
ownership and utilization, with many individuals failing to fully
leverage their benefits and utilizing only a fraction of their
available features (Lai 2020). Various findings suggest that
eHealth literacy can be improved through education in struc-
tured learning environments. Theory-based education programs

effectively increase eHealth literacy (Chang et al. 2021), and a
systematic review found that such interventions outperform
nontheoretical approaches in enhancing eHealth literacy and
promoting eHealth behaviors by raising health awareness
(Pourrazavi et al. 2020). Another study reported that training
programs help adults facilitate their learning of technologies
(Tsai et al. 2019). In another study, individuals with high health
literacy benefited more from telehomecare services, demon-
strating better improvement in health outcomes and greater
success in adhering to treatment recommendations and actively
interacting with telehomecare tools. In contrast, individuals
with low health literacy utilized these services less effectively
(Korsbakke Emtekaer Haesum, Ehlers, and Hejlesen 2016). A
study on electronic patient decision support tools for hyper-
tension treatment found that the intervention group signifi-
cantly improved their perceived health literacy regarding
hypertension (Wehkamp et al. 2021). These findings emphasize
that improving health literacy can significantly enhance health
outcomes and quality of life across various adult populations. In
our study, standardized interventions, such as hands-on prac-
tice and repetition with the e-Pulse system over six sessions,
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along with a user guide and introduction video, likely increased
participants’ interest and focus on the e-Pulse system.

Our study found a medium positive relationship between health
and eHealth literacy, suggesting that individuals with higher
health literacy are likely to exhibit better eHealth literacy as
well. This is supported by two studies that reported similar
positive relationships between these literacies (Del Giudice
et al. 2018; Singh et al. 2023), indicating a consistent pattern
where improvements in understanding health information ex-
tend to digital platforms. However, two studies (Busse
et al. 2022; Monkman et al. 2017) found no significant corre-
lation between traditional health literacy and eHealth literacy,
suggesting that these are distinct constructs requiring different
skill sets. This discrepancy could highlight the role of external
factors, such as technological access or individual engagement
with eHealth resources, which may medium the strength of this
relationship. Despite this, the overall trend in the literature
suggests that improving health literacy may also enhance in-
dividuals' ability to effectively use eHealth tools, though more
research is needed to account for potential variations across
different populations or contexts.

4.1 | Strengths and Limitations

In the HLS-EU-based education program, the active participa-
tion of participants, their interactions with one another,
socialization, and information sharing are the strengths of this
study. In this study, the diversity and duration of the inter-
ventions applied to the intervention group may have influenced
the hypotheses. The difference in education duration between

Health literacy post-test
34.41+6.563
29.38+6.647

Active control

eHealth literacy post-test
30.21£6.968
24.76£7.158

Active control

Changes in pretest and posttest mean scores within the groups for (a) health literacy and (b) eHealth literacy.

the intervention and active control groups could have affected
the results obtained. Both groups exhibited an increase in
health and eHealth literacy compared to the baseline, with a
more significant improvement observed in the intervention
group. This increase may be attributed to the comparison of the
effects of short-term versus long-term education. Furthermore,
these findings provide valuable guidance for field practitioners,
offering them various options in terms of both time and cost
efficiency. In communities where healthcare resources are often
limited, understanding the effective ways to deliver educational
content can lead to more sustainable practices.

5 | Implications for Practice

Considering the potential of the HLS-EU-based educational
program to enhance health literacy and eHealth literacy, it is
recommended that HLS-EU-based uducational program be
disseminated to broader audiences through digital platforms
and collective educational interventions. This approach aims to
facilitate access to health information for diverse demographic
groups, thereby improving individuals' levels of health literacy
and eHealth literacy. Additionally, the development of educa-
tion programs that include HLS-EU-based educational modules
and user-friendly guides, along with online educational mate-
rials, is suggested to enhance eHealth literacy. Incorporating
interactive content may particularly benefit older adults, who
may be less familiar with technology or have limited eHealth
literacy. Programs supporting accessible technology and
eHealth literacy should be developed to empower individuals to
utilize digital health resources. Encouraging guidance programs
aimed at teaching the use of digital devices and technology
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TABLE 4 | The proportion of sufficient and excellent health literacy and the correlation between health literacy and eHealth literacy.
Health literacy level Sufficient n (%%) Excellent n (%%) Total N (%") X p value®
Intervention (n = 70) 23 (32.9) 9 (12.9) 32 (45.8)

Active control (n = 70) 7 (10) 2 (2.9) 9 (12.9) <0.001
Correlation Pearson r p value N
0.602 < 0.001 140

In both groups, percentages and x* analysis was calculated based on the number of participants (n = 70).

education will support the improvement of eHealth literacy and
may increase individuals’ access to digital health platforms and
their ability to use these resources effectively.

Future studies should investigate the effects of similar multi-
component interventions and varying intervention durations, as
our study demonstrated that the multifaceted educational
approach implemented with the intervention group effectively
improved both health literacy and eHealth literacy. However, in
practical settings, shorter interventions for adults should be
tested to evaluate their effectiveness, and research could assess
the long-term impacts of short-term educational programs
through cost-benefit analysis to enable a comparison of the
associated benefits and costs. This would contribute to more
efficient resource utilization. Additionally, to gain a clearer
understanding of the relationship between health literacy and
eHealth literacy, further research is recommended to explore
the interactions between these two types of literacy, facilitating
the adaptation of health literacy enhancement strategies within
digital health environments.

Additionally, further research is recommended to explore the
interactions between health literacy and eHealth literacy, to
better understand their relationship and facilitate the adapta-
tion of health literacy enhancement strategies within digital
health environments.

6 | Conclusions

This study demonstrates that education based on the HLS-EU
can significantly improve health and eHealth literacy levels in
adults aged 45-64 with inadequate or problematic-limited
health literacy. Structured, literacy-focused educational inter-
ventions can have a substantial positive impact on individuals’
ability to understand and use health information. Implementing
such intervention can empower individuals to better manage
their health, navigate healthcare systems more effectively, and
ultimately achieve better health outcomes.
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