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Abstract

Digital technologies may improve access to health information in geographically underserved
communities, but gendered differences in digital access, privacy, autonomy, and eHealth literacy may
limit their benefits. This study examined gender differences in eHealth literacy and health-information-
seeking behaviours among young adults on Saint Martin Island, a remote coral island in Bangladesh, and
factors associated with digital-health engagement. This convergent mixed-methods, cross-sectional
study included 433 young adults aged 18—-35 years (239 males, 194 females). Perceived eHealth literacy
was measured with the eight-item eHealth Literacy Scale (eHEALS; items scored 1-5). Gender
differences in categorical barriers were assessed with chi-square or Fisher's exact tests; eHEALS score
differences were assessed with independent-samples or rank-based tests, one-way ANOVA compared
eHealth literacy scores across categories of self-reported health-misinformation belief frequency.
Multivariable binary and ordinal logistic regression examined associations between eHealth literacy
score and health outcomes. Two-sided tests used p < 0.05. Qualitative data from 25 field-profile records
were analysed using structured thematic synthesis and integrated with quantitative findings. Mean
eHEALS item score was higher among males than females (3.16 vs. 2.68; p < 0.001; Cohen's d = 0.48),
with excellent internal consistency (Cronbach's a = 0.941). Females reported more language difficulties
(84% vs. 70%) and privacy concerns (59% vs. 29%) than Males; cost was a major barrier for both. Higher
perceived eHealth literacy was associated with higher odds of reported health-related habit change (OR
=2.22,95% ClI 1.63-3.07), an online doctor visit (OR = 1.46, 95% CI 1.05-2.04), and self-medication (OR
=1.80,95% ClI 1.22-2.72). Qualitative findings showed continued reliance on doctors, pharmacists,
family members, and other trusted sources, alongside concerns about privacy, misinformation, language,
cost, and connectivity. eHealth literacy was associated with gender and with both potentially beneficial
and risky health behaviours. Digital-health interventions in geographically isolated communities should
extend beyond technological access to address gender-specific barriers, privacy, affordability,
connectivity, information verification, medication safety, and access to professional care.

Background

Digital technologies can extend access to health information and services where distance, travel costs,
and shortages of health professionals constrain conventional care. The World Health Organization
positions digital health as a means of strengthening equitable and effective health systems, while
emphasising that technological tools must be integrated with organisational, financial, and human
resources [1]. Access to a device or network, however, does not by itself ensure meaningful use. Digital
inequality also encompasses differences in skills, autonomy, socioeconomic resources, patterns of use,
and the ability to translate connectivity into beneficial outcomes [2-4].

eHealth literacy is central to this distinction. Norman and Skinner conceptualised eHealth literacy as the
ability to seek, find, understand, appraise, and apply health information from electronic sources [5], and
subsequently developed the eight-item eHealth Literacy Scale (eHEALS) to assess perceived knowledge,
comfort, and skills in using electronic health information [6]. Later work has emphasised that eHealth
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literacy is context-dependent and multidimensional, involving interactions among users, information
tasks, communication environments, and broader health-literacy resources [7-12]. The eHEALS
therefore represents self-perceived capability rather than an objective test of digital or clinical
competence.

Meaningful digital-health engagement also depends on whether people can evaluate what they find.
Reviews have linked lower health literacy with greater difficulty judging online health information, while
readability studies show that much web-based health information exceeds recommended reading levels
[13, 14]. The quality and credibility of online health content are variable, and users often rely on imperfect
heuristics when deciding which sources to trust [15, 16]. Systematic reviews further show that eHealth
literacy is associated with education, socioeconomic position, language, digital experience, health
behaviour, and health-service use, while important gaps remain even among highly connected
populations [17-19].

The relationship between eHealth literacy and health behaviour is therefore not necessarily linear or
uniformly beneficial. Higher eHealth literacy has been associated with selected positive health
behaviours [20], but internet-based health information is commonly used alongside professional and
interpersonal sources rather than as a complete substitute for them [21-28]. People may search online
before deciding whether to consult a clinician, use social media or peer experiences to interpret
symptoms, and then verify information through trusted offline contacts. In resource-constrained settings,
this mixed information ecology may support informed action but can also facilitate self-diagnosis or
unsupervised medicine use when qualified care is difficult to reach.

Gender is a particularly important axis of digital inequality. The GSMA's 2026 report documents a
persistent mobile-internet gender gap across low- and middle-income countries and identifies
affordability, skills, safety, device access, and social constraints as continuing barriers for Females [29].
In Bangladesh, national ICT statistics show unequal patterns of digital access and use [30]. Bangladesh
has also been developing a national digital-health strategy [31], while empirical studies have highlighted
both the potential of mobile health services and the importance of social and cultural factors in adoption
[32, 33]. Evidence from rural Bangladesh further indicates that interpersonal communication can remain
especially influential where literacy and access constraints limit the usability of conventional information
channels [34].

Saint Martin's Island is a geographically isolated community in Teknaf Upazila, Cox's Bazar District,
where referral travel depends substantially on sea transport. The Department of Environment's draft
master plan documents the island's distinctive environmental and tourism-management context [35]. For
permanent residents, digital health could provide an additional route to information when face-to-face
care is difficult to access, but the value of that route may be constrained by connectivity, cost, language,
privacy, and household autonomy. Evidence from such island settings in Bangladesh remains limited,
particularly on how gendered digital conditions intersect with perceived eHealth literacy and health-
related decision-making.
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Self-medication is also a relevant outcome in this setting because digital information may be acted upon
without professional consultation. Studies in Bangladesh have documented self-medication and
medication-use problems among students and community residents [36—38], while a systematic review
found self-medication to be common among university students internationally [39]. These findings do
not establish that digital information causes self-medication, but they support examining whether
perceived eHealth literacy can coexist with both beneficial and potentially risky forms of self-directed
health behaviour.

This study provides evidence on digital health inequalities in an underserved and geographically isolated
population that is underrepresented in existing research. By examining eHealth literacy alongside health-
information-seeking behaviours and gender-specific barriers, it moves beyond simple measures of
internet access to consider whether individuals have the skills and autonomy required to use digital
health information effectively. The findings may inform gender-responsive and context-appropriate
digital health interventions, including efforts to improve digital health literacy, access to reliable health
information, and safer health-seeking practices among young adults in resource-constrained
communities.

Methods
Study aim and design

This community-based study aimed to assess perceived eHealth literacy, health-information-seeking
practices, perceived barriers to accessing health information, trusted information sources, and selected
health-related behaviours among young adult residents of Saint Martin Island, Bangladesh. This
community-based study used a convergent mixed-methods design, consistent with established mixed-
methods approaches that combine quantitative and qualitative evidence to address a shared research
problem [40, 41]. A cross-sectional household survey and a qualitative descriptive component addressed
the same broad domains; each component was analysed separately and integrated during interpretation
through a joint display to identify convergence, complementarity, and divergence [42].

Study setting and participants

The study was conducted among permanent residents of Saint Martin Island, Teknaf Upazila, Cox’s
Bazar District, Bangladesh. The island is geographically separated from mainland Bangladesh, and
access and referral travel depend substantially on sea transportation. Data collection was conducted in
December 2025, when access to the island was feasible during the permitted tourism season following
seasonal restrictions on travel during the monsoon and summer months.

For the quantitative component, eligible participants were permanent residents aged 18—-35 years, able
to communicate in Bengali or the local Chittagonian dialect, willing to provide informed consent, and
with previous experience using a digital device. Tourists, seasonal visitors, and individuals without
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previous digital-device experience were excluded. One eligible participant was selected from each
sampled household.

The required sample size was estimated using a 95% confidence level, 50% expected prevalence, and 5%
margin of error, yielding an initial sample size of 384 participants. Allowing for a 10% non-response rate,
the target sample was increased to 427 participants [384/(1 - 0.10)]. A total of 433 complete records
were available for analysis, comprising 239 Males and 194 Females. The island comprises nine
administrative wards, and data collection was initiated from the predetermined community location
(central mosque) and proceeded systematically across residential areas. Households were approached
at five-household intervals, and one eligible participant was recruited from each selected household.
This systematic approach was used to obtain geographical coverage across the island. A complete
household sampling frame and a formally random starting point were not available; therefore, the
procedure was intended to provide systematic geographical coverage rather than constitute a fully
probability-based household sampling design.

The qualitative component comprised 25 field-profile records from purposively selected community
members and adult key informants. Selection sought variation in gender, education, occupation,
household circumstances, digital access, and community role. The qualitative archive included
individual-interview records and a multi-participant discussion. Key-informant accounts were used to
provide contextual information and were not treated as prevalence data for young adults.

Measures and data collection

Quantitative data were collected through face-to-face household interviews using a structured
questionnaire. The questionnaire combined a previously published instrument with study-specific items.
Perceived eHealth literacy was assessed using the eight-item eHealth Literacy Scale (eHEALS), originally
developed and validated by Norman and Skinner [6]. Each item was rated from 1 (strongly disagree) to 5
(strongly agree), producing a conventional mean score of 1 to 5, with higher scores indicating greater
perceived eHealth literacy. Internal consistency was assessed using Cronbach’s alpha. The remaining
questionnaire items, covering health-information-seeking behaviour, preferred and trusted information
sources, perceived barriers to digital-health use, health-related habit change, self-medication, online
doctor consultation, and health-misinformation belief, were developed by the research team specifically
for the present study. An English-language version of the study-specific quantitative questionnaire is
provided as Supplementary File 1.

The questionnaire also assessed health-information-seeking behaviour, including first action wheniill,
internet use for health information, preferred sources for sensitive health concerns, and the most trusted
source of health information. Participants reported perceived barriers, including cost, slow internet
speed, language difficulties, and privacy concerns. Participants were also asked to identify their biggest
barrier to digital health use, with ‘no barrier’ included as a response category. Three separate
multivariable binary logistic regression models examined factors associated with reported health-related
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habit change, self-medication, and online doctor consultation. An ordered misinformation-related
outcome was analysed separately using ordinal regression.

Qualitative data were collected using study-specific semi-structured Key Informant Interview (KII), In-
Depth Interview (IDI), and Focus Group Discussion (FGD) guides developed by the research team. The
guides addressed digital access, health-information seeking, trust and verification, privacy, sensitive
health concerns, health-related behavioural change, healthcare access, and recommendations for
improving access to reliable health information. Interviews and discussions were conducted in Bengali
or the local Chittagonian dialect, as appropriate. All qualitative interviews were audio-recorded,
transcribed verbatim, and systematically organized for analysis. The transcripts were reviewed alongside
the participant profiles and coding matrices to ensure consistency and completeness of the qualitative
analysis. English translations of the qualitative data-collection guides are provided as Supplementary
File 2.

Statistical analysis

Quantitative data were cleaned, coded, and analysed using R statistical software version 4.5.2 (rstudio).
Categorical variables were summarized using frequencies and percentages, while continuous and scale
variables were summarized using means and standard deviations or medians and interquartile ranges,
as appropriate. Gender differences in categorical variables were assessed using Pearson's chi-square
test or Fisher's exact test when expected cell counts were small. Differences in continuous or scale
variables between two groups were assessed using the independent-samples t-test or Wilcoxon rank-
sum test, as appropriate. One-way analysis of variance (ANOVA) was used to compare eHealth literacy
scores across categories of misinformation-related belief frequency.

Three separate multivariable binary logistic regression models examined factors associated with
reported health-habit change, self-medication, and online doctor consultation. Predictors included in the
multivariable models were selected a priori based on the study objectives and available demographic
and digital-health variables. Misinformation susceptibility was assessed by asking participants how
frequently they believed health-related ‘fake news’ encountered online, with responses categorized as
never, once, and frequently. The categories were treated as ordered levels for ordinal logistic regression.
Adjusted odds ratios (ors), 95% confidence intervals (cis), and P values were reported. Multicollinearity
was assessed before multivariable modelling, and the proportional-odds assumption was assessed for
ordinal logistic regression. Statistical significance was assessed using two-sided tests with P < 0.05.
Given the exploratory nature of the study, no adjustment for multiple comparisons was applied. ANOVA
was used as an unadjusted comparison of eHEALS scores across misinformation-belief categories,
whereas ordinal logistic regression was used to estimate adjusted associations with the ordered
outcome.

Qualitative analysis and mixed-methods integration
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A qualitative component was conducted to provide contextual explanations for the quantitative findings.
The qualitative dataset comprised 25 purposively selected community members and key informants. A
structured thematic synthesis was undertaken using the available participant profiles, coding matrices,
field records, and preserved interview excerpts. The analysis focused on recurring patterns related to
digital access, gender, health-information seeking, trust, misinformation, privacy, language, and structural
barriers. Through iterative review and grouping of related patterns, the qualitative findings were
organised into six interconnected themes: (1) digital integration and everyday use, (2) gendered digital
access and autonomy, (3) health-information seeking and trust, (4) digital health literacy and verification,
(5) structural barriers, and (6) the perceived role and potential of digital health. Quantitative and
qualitative findings were subsequently integrated through a joint display to examine convergence,
complementarity, and divergence [43, 44].

Ethical considerations
Ethical approval

was obtained from the Ethical Review Committee, Faculty of Biological Sciences, University of Dhaka,
Bangladesh (Reference No. 373/Biol. Scs./2025-2026). Written informed consent was obtained from all
quantitative and qualitative participants before data collection. Participation was voluntary, and
participants were informed of their right to decline participation or withdraw without penalty.

Al Declaration

OpenAl was used solely for language editing, clarity improvement, and consistency checking during
manuscript preparation. All scientific content, analyses, interpretations, and references were reviewed
and verified by the authors, who take full responsibility for the final manuscript

Results

Quantitative Results

The eight-item eHealth Literacy Scale (eHEALS) demonstrated excellent internal consistency in the study
population, with a Cronbach's a of 0.941. The final quantitative analysis included 433 participants,
comprising 239 Males and 194 Females. Participant characteristics and eHealth literacy scores are
presented by gender in Table 1, followed by analyses of gender differences, health-information-seeking
behaviours, perceived barriers, and health-related outcomes.
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Table 1
Participant characteristics and perceived eHealth literacy by gender

Characteristic

Age (years)
Marital Status
Unmarried
Married
Divorced/Widowed
Education Level
No Education
Primary
Secondary
HSC
Degree/Honors
Occupation
Business
Fishing
Housewife
Student
Unemployed
Family Income
<10k

10k-20k
20k-30k

> 30k

EHealth Literacy Score

"Mean (SD); n (%)

Male
N =239
25.7 (5.4)

99 (41%)
138 (58%)
2 (0.8%)

41 (17%)
82 (34%)
70 (29%)
27 (11%)
19 (7.9%)

131 (55%)
71 (30%)
1(0.4%)

23 (9.6%)
13 (5.4%)

93 (39%)
104 (44%)
26 (11%)
16 (6.7%)
3.16 (0.99)

Female
N=194
25.1 (5.7)

33 (17%)
161 (83%)
0 (0%)

49 (25%)
83 (43%)
44 (23%)
15 (7.7%)
3 (1.5%)

6 (3.1%)
6 (3.1%)
153 (79%)
16 (8.2%)
13 (6.7%)

112 (58%)
69 (36%)
9 (4.6%)
4(2.1%)

2.68 (1.00)

P-value?

0.2
<0.001

0.002

<0.001

<0.001

<0.001

2Wilcoxon rank sum test; Fisher's exact test; Pearson's Chi-squared test; Statistical tests were

selected according to variable type and expected cell counts.
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Among the participants, 239 (55.2%) were male, and 194 (44.8%) were female. The mean age was
similar between males and females (25.7 + 5.4 vs. 25.1 £ 5.7 years; p = 0.20). However, significant gender
differences were observed in marital status, education, occupation, and family income (all p < 0.01).
Females were more likely to be married (83% vs. 58%), whereas males were more frequently engaged in
business (55%) or fishing (30%). The proportion with no formal education was higher among females
(25% vs. 17%).

Importantly, eHealth literacy scores differed significantly by gender, with males having a higher mean
eHealth literacy score than females (3.16 + 0.99 vs. 2.68 + 1.00; p < 0.001), indicating a moderate gender
difference in perceived eHealth literacy. First action when ill is shown in Fig. 1.

The analysis reveals a statistically significant relationship between gender and the first action taken
when falling ill (Chi? = 43.94, p < 0.001), with a moderate effect size (Cramer's V = 0.319). The most
striking divergence is found in self-reliance versus family support: males are substantially more likely to
visit a pharmacy as their first resort, whereas females show a much stronger preference for consulting
their parents.

While both genders show similar low frequencies for hospital visits and ignoring symptoms, males are
slightly more inclined to use the internet for self-diagnosis. Overall, the data suggest that males were
more likely to report visiting a pharmacy as their first action when ill, whereas females were more likely
to consult their parents during the early stages of iliness. Internet use for health information is shown in
Fig. 2.

The analysis reveals a statistically significant difference between genders regarding the use of the
internet for health purposes (Chi% = 9.71, p = 0.0018), although the strength of this association is
relatively weak (Cramer's V = 0.15). While a high number of both males and females report not using the
internet for health, a distinct gap emerges among those who do. Specifically, males are significantly
more likely to utilize the internet for health-related outcomes compared to females, who show a much
lower frequency in the "Yes" category. This suggests that while online health-seeking is not the primary
behavior for most of this group, Males are more inclined to turn to digital resources than their female
counterparts. Sensitive-health information sources are shown in Fig. 3.

Statistical analysis reveals a significant relationship between gender and the preferred source of
information for sensitive health issues (Chi? = 25.16, p < .001), supported by a moderate effect size
(Cramer's V =0.241). While both genders frequently consult doctors and family, notable disparities
emerge in other categories. Consistent with general internet use trends, males are substantially more
likely to turn to the internet for sensitive topics compared to females.

Furthermore, males show a stronger preference for seeking advice from a pharmacy, whereas females
rely more heavily on family members for support. Interestingly, females are also slightly more likely to
report seeking help from "no one," suggesting a potentially higher level of privacy or isolation regarding
sensitive concerns. Overall, the findings suggest that males lean toward more anonymous or
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professional-transactional sources (internet, pharmacy), while females prioritize established
interpersonal connections. Most trusted health-information sources are shown in Fig. 4.

The analysis indicates a significant association between gender and the health source individuals trust
most (Chi% = 23.64, p < .001), with a moderate effect size (Cramer's V = 0.234). While doctors remain the
most trusted source for both groups, males exhibit a much higher count of trust in medical professionals
and pharmacies compared to their female counterparts.

In contrast, females demonstrate a higher level of trust in family as a primary health source, nearly
doubling the count seen in males for this category. Furthermore, the internet is the least trusted source
overall, though it maintains a notably higher trust level among males than females. These results
suggest that while males prioritize professional and pharmaceutical expertise, Females place a higher
premium on familial guidance when evaluating health information. eHealth literacy by gender is shown in
Fig. 5.

The analysis demonstrates a statistically significant gender gap in eHealth Literacy scores, as evidenced
by an independent samples t-test (t =4.97, p < .001). On average, males exhibit a higher eHealth literacy
score than females, with a mean difference of approximately 0.48 points. This finding is further
corroborated by the Mann-Whitney U test (p < .001), confirming that the distribution of literacy scores
differs significantly between the two groups.

The boxplot visualizes this disparity, showing that the mean eHealth literacy score was 3.16 (SD = 0.99)
among Males and 2.68 (SD = 1.00) among Females (p < 0.001), indicating a moderate gender difference
in perceived eHealth literacy. With a Cohen’s d of 0.48, the effect size is considered moderate,
suggesting a meaningful gender difference in perceived eHealth literacy. While both genders utilize the
full spectrum of the scale from 1 to 5, the interquartile range for males is shifted toward the higher end
of the scale, indicating a more consistent level of comfort with digital health resources compared to
females. Digital-health barriers by gender are shown in Table 2.
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Table 2
Reported barriers to digital health use by gender

Characteristic Male Female P-value2

N =239 N=194

Cost Barrier 180 (75%) 145(75%) 0.9
Internet Speed Barrier 129 (54%) 117 (60%) 0.2
English Language Barrier 168 (70%) 163 (84%) <0.001
Privacy/Safety Barrier 69 (29%) 115(59%) <0.001
"n (%)

2Pearson's Chi-squared test

Gender differences were observed in specific digital-health barriers. The prevalence of cost and internet-
speed barriers was similar between males and females (75% vs. 75%, p = 0.90; and 54% vs. 60%, p = 0.20,
respectively). However, females reported significantly higher barriers related to English language (84%
vs. 70%, p < 0.001) and privacy/safety concerns (59% vs. 29%, p < 0.001) than males. These findings
suggest that language and privacy concerns represent important gendered barriers to digital-health
access and use. Primary digital-health barriers are shown in Fig. 6.

When participants were asked to identify their primary barrier to digital health use, the distribution of

responses differed significantly by gender (Chi? = 15.57, p = 0.0082). While both groups identify skills as
a major hurdle, females report this as their single largest barrier more frequently than males.

When asked to identify their primary barrier, males more frequently selected cost, English language, and
slow network speed than females. Notably, a much higher proportion of males claim to face no barriers
at all, doubling the count of females in that category. These findings suggest that while the distribution
of primary barriers differed by gender, with females more frequently reporting skills-related barriers and
Males more frequently reporting cost-, language-, and connectivity-related barriers, males also more
frequently reported having no barrier. eHealth literacy by health-habit change is shown in Fig. 7.

The analysis reveals a highly significant relationship between an individual’s eHealth literacy score and
their likelihood of changing health habits (t =-11.43, p < .001). Participants who successfully changed a
habit demonstrated substantially higher eHealth literacy scores compared to those who did not.

The boxplot visualizes a clear disparity in digital health proficiency: the median score for those who
modified their habits is approximately 3.8, whereas the median for those who did not change remains
significantly lower at approximately 2.4. Furthermore, the interquartile range for the "Yes" group is
noticeably tighter and shifted toward the upper end of the 5-point scale, indicating that higher perceived
eHealth literacy was associated with a greater prevalence of reported health-habit change. These
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findings suggest that higher perceived eHealth literacy was associated with greater likelihood of
reported health-habit change. eHealth literacy by self-medication is shown in Fig. 8.

The analysis demonstrates a highly significant relationship between an individual's eHealth literacy score
and the tendency to engage in self-medication (t =-7.72, p <.001). Those who report practicing self-
medication have significantly higher digital health literacy scores than those who do not.

The boxplot highlights this distinction clearly: the median eHealth literacy score for the self-medication
group is approximately 3.8, while the median for the non-self-medicating group is much lower, at roughly
2.9. Furthermore, the interquartile range for the ‘Yes’ group was concentrated toward the higher end of
the 5-point scale. These findings indicate an association between higher perceived eHealth literacy and
self-medication; however, the cross-sectional design does not establish whether greater eHealth literacy
contributes to self-medication or whether other factors explain the association. eHealth literacy by online
doctor consultation is shown in Fig. 9.

Statistical analysis reveals a highly significant relationship between an individual's eHealth literacy score
and their likelihood of online doctor consultation (t =-6.4, p < .001). Individuals who reported visiting a
doctor exhibited significantly higher digital health literacy scores than those who did not.

The boxplot illustrates a clear difference in median proficiency levels: the median score for the doctor-
visit group is approximately 3.6. In contrast, the median for the non-visiting group is lower at roughly 2.9.
Notably, the "Yes" group displays a more concentrated interquartile range at the higher end of the scale.
This finding suggests that higher perceived eHealth literacy may coexist with greater engagement with
professional healthcare rather than replacing professional consultation. However, because the study was
cross-sectional, the observed association should not be interpreted as evidence that higher eHealth
literacy leads to greater healthcare-seeking. eHealth literacy by misinformation-belief frequency is shown
in Fig. 10.

A one-way ANOVA reveals a statistically significant difference in eHealth literacy scores based on an
individual's frequency of believing "fake news" (F =6.01, p = 0.0027). The distribution of eHealth literacy
scores differed across the three categories of self-reported misinformation belief frequency.

The boxplot shows that those who report believing fake news "once" actually maintain a slightly higher
median eHealth literacy score compared to those who "never" believe it. However, those who believe fake
news "frequently" show the widest variance in literacy and a median score that drops back down to
approximately 2.7. The observed pattern suggests that the relationship between eHEALS score and self-
reported misinformation belief may not be linear; however, the cross-sectional design and self-reported
outcome do not allow conclusions about the mechanisms underlying this pattern. Habit-change
regression results are shown in Table 3.
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Table 3

Multivariable logistic regression of reported health-related
habit change

Characteristic OR 95% CI P-value
EHealth Literacy Score 222 1.63,3.07 <0.001
Gender

Male - —

Female 0.91 0.56,1.48 0.7
Education Level

No Education — —

Primary 222 111,464 0.028
Secondary 3.40 1.56,7.70 0.003
HSC 3.77 1.27,11.8 0.019
Degree/Honors 436 1.14,19.6 0.039

Family Income

<10k — —

10k-20k 1.14 0.69,1.87 0.6
20k-30k 0.86 0.36,2.08 0.7
> 30k 0.88 0.29,2.82 0.8

Cost Barrier

No - -

Yes 0.70 041,119 0.2
Internet Speed Barrier

No - -

Yes 0.79 049,126 0.3
English Language Barrier

No - -

Yes 0.58 0.30,1.11 0.10
Privacy/Safety Barrier

Abbreviations: Cl = Confidence Interval, OR = Odds Ratio
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Characteristic OR 95% ClI P-value
No - -
Yes 1.39 0.85,230 0.2

Abbreviations: Cl = Confidence Interval, OR = Odds Ratio

In the multivariable logistic regression model, eHealth literacy was strongly associated with health-habit
change following online health information. Each one-unit increase in eHealth literacy score was
associated with more than twice the odds of reporting a health-habit change (OR =2.22,95% CI: 1.63-
3.07, p<0.001). Gender was not significantly associated with health-habit change after adjustment
(female vs. Male: OR=0.91,95% Cl: 0.56—1.48, p = 0.70).

Education showed a positive gradient: compared with participants with no education, those with primary
(OR=2.22,95% Cl: 1.11-4.64), secondary (OR = 3.40, 95% Cl: 1.56-7.70), HSC (OR =3.77,95% CI: 1.27-
11.8), and degree/honors education (OR = 4.36, 95% Cl: 1.14-19.6) had significantly higher odds of
health-habit change. None of the income or digital-health barrier variables showed statistically
significant associations with the outcome (p > 0.05). The model had an AIC of 491.04. Self-medication
regression results are shown in Table 4.
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Table 4
Multivariable logistic regression of self-medication

Characteristic OR 95% CI P-value
EHealth Literacy Score 1.80 1.22,2.72 0.004
Gender

Male - —

Female 0.95 0.54,1.68 0.9
Education Level

No Education — —

Primary 1.53 0.60,441 04
Secondary 1.71 0.62,527 0.3
HSC 1.53 044,573 0.5
Degree/Honors 1.10 0.25,4.89 >0.9

Family Income

<10k — —

10k-20k 0.84 0.46,1.52 0.6
20k-30k 0.66 0.23,1.74 04
> 30k 1.29 041,396 0.7

Cost Barrier

No - -

Yes 0.85 0.48,1.54 0.6
Internet Speed Barrier

No - -

Yes 1.43 0.82,252 0.2
English Language Barrier

No - -

Yes 0.34 0.17,0.67 0.002
Privacy/Safety Barrier

No - -

Abbreviations: Cl = Confidence Interval, OR = Odds Ratio
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Characteristic OR 95% ClI P-value

Yes 0.75 041,135 0.3

Abbreviations: Cl = Confidence Interval, OR = Odds Ratio

In the multivariable logistic regression model, higher eHealth literacy was significantly associated with
self-medication. Each one-unit increase in eHealth literacy score was associated with higher odds of
self-medication (OR =1.80, 95% ClI: 1.22-2.72, p = 0.004). Gender, education level, family income, cost
barriers, internet-speed barriers, and privacy/safety barriers were not significantly associated with self-
medication (p > 0.05).

In contrast, participants reporting an English-language barrier had substantially lower odds of self-
medication than those without this barrier (OR =0.34,95% CI: 0.17-0.67, p = 0.002). The model had an
AIC of 389.03. Online-doctor-consultation regression results are shown in Table 5.
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Table 5

Multivariable logistic regression of Online doctor
consultation

Characteristic OR 95% CI P-value
EHealth Literacy Score 1.46 1.05,2.04 0.027
Gender

Male - -

Female 142 0.86,2.36 0.2
Education Level

No Education — —

Primary 1.20 0.58,2.62 0.6
Secondary 1.62 0.70,3.86 0.3
HSC 3.37 1.16,10.2 0.028
Degree/Honors 445 1.26,16.4 0.022

Family Income

<10k — —

10k-20k 1.27 076,214 0.4
20k-30k 0.76 0.29,1.86 0.6
> 30k 2.05 0.69,598 0.2

Cost Barrier

No - -

Yes 0.76 045,130 0.3
Internet Speed Barrier

No - -

Yes 1.44 089,237 0.14
English Language Barrier

No - -

Yes 0.81 0.43,1.54 0.5
Privacy/Safety Barrier

Abbreviations: Cl = Confidence Interval, OR = Odds Ratio
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Characteristic OR 95% ClI P-value
No - -
Yes 1.31 0.78,221 0.3

Abbreviations: Cl = Confidence Interval, OR = Odds Ratio

In the multivariable logistic regression model, eHealth literacy was significantly associated with online
doctor visits. Each one-unit increase in eHealth literacy score was associated with higher odds of visiting
a doctor online (OR =1.46, 95% Cl: 1.05-2.04, p = 0.027). Participants with HSC education (OR = 3.37,
95% Cl: 1.16—10.2, p = 0.028) and degree/honors education (OR = 4.45,95% Cl: 1.26-16.4, p = 0.022)
also had significantly higher odds of online doctor visits compared with those with no education.

Gender, family income, and all four digital-health barriers were not significantly associated with online
doctor visits (p > 0.05). The model had an AIC of 471.52. Misinformation-belief regression results are
shown in Table 6.
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Table 6
Ordinal logistic regression of frequency of believing online health misinformation

Predictor Estimate SE P- OR Cl
value
EHealth literacy score 0.295 0.136  0.031 1.343 1.029-
1.759
Female (vs. Male) 0.249 0.214 0.245 1.283 0.843-
1.953
Primary education (vs. No formal education)  -0.001 0.286 0.996 0.999 0.570-
1.754
Secondary education (vs. No formal 0.525 0.338 0.121 1.69 0.872-
education) 3.293
HSC education (vs. No formal education) 0.424 0.467 0.364 1.527 0.611-
3.822
Degree/Honors education (vs. No formal -0.713 0.626  0.255 0.49 0.136-
education) 1.621
Family income 10,000-20,000 BDT (vs. 0.105 0.221 0.634 1.111  0.720-
<10,000 BDT) 1.715
Family income 20,000-30,000 BDT (vs. 1.014 0.379 0.008 2756 1.312-
<10,000 BDT) 5.826
Family income > 30,000 BDT (vs. <10,000 0.76 0.504 0.131 2139 0.791-
BDT) 5.774
Cost barrier: Yes (vs. No) -0.069 0.237 0.769 0.933 0.587-
1.486
Internet-speed barrier: Yes (vs. No) 0.595 0.209 0.004 1.814 1.206-
2.743
English-language barrier: Yes (vs. No) 0.099 0.293 0.736 1.104 0.622-
1.967
Privacy/safety barrier: Yes (vs. No) 1.253 0.223 <0.001 3.502 2.272-
5.452

In the ordinal logistic regression model, higher eHealth literacy was significantly associated with greater
odds of reporting higher levels of fake-news belief (OR =1.34,95% CI 1.03-1.75, p =0.031). Among
socioeconomic factors, participants with a family income of 20k—30k had higher odds of being in a
higher fake-news belief category compared with those earning < 10k (OR =2.76, p = 0.008).

Several digital-health barriers were also significantly associated with fake-news belief. Participants
reporting an internet-speed barrier had higher odds of being in a higher fake-news belief category (OR =
1.81, p = 0.004), while those reporting privacy/safety barriers had substantially higher odds (OR =3.50, p
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<0.001). Gender, education level, cost barriers, and English-language barriers were not significantly
associated with fake-news belief.

The proportional-odds assumption was not violated (P = 0.350). The ordinal regression model had an

AIC of 756.22. Overall, the findings suggest that greater eHealth literacy does not necessarily protect

against believing online health misinformation and may coexist with greater exposure or engagement
with potentially unreliable online health information.

No evidence of problematic multicollinearity was observed among the predictors. VIF values ranged
from 1.05 to 1.84, well below the commonly used threshold of 5. The highest VIF was observed for
education level (VIF = 1.84), followed by English-language barriers (VIF = 1.66). These results indicate
that multicollinearity was unlikely to substantially affect the estimates of the multivariable models.

Qualitative findings

The qualitative analysis identified six interconnected themes related to digital engagement, gendered
access, health-information seeking, evaluation of online information, structural barriers, and the
perceived role of digital health. Together, these themes provided contextual explanations for the
quantitative findings, particularly the observed gender differences in eHealth literacy, online health-
information use, privacy concerns, and perceived barriers.

Digital integration and everyday use

Participants described regular use of mobile phones and internet-based platforms for communication,
education, social interaction, and livelihood-related activities. However, routine digital engagement did
not necessarily translate into frequent use of digital resources for health purposes. Health-related
internet use was generally described as occasional or supplementary, particularly when participants
wanted to obtain preliminary information before consulting a trusted person or health professional.

“I use my phone every day for communication and other activities, but | do not usually use it for health
information.” (Participant interview)

This distinction suggests that access to digital technology alone may not ensure meaningful
engagement with digital health information.

Gendered digital access and autonomy

Gender differences in access to and control over digital devices emerged as an important theme. Some
female participants described shared-device use, dependence on husbands or other family members,
and limited privacy when accessing the internet. In contrast, participants with personal devices generally
reported greater freedom to search for information independently. These differences were particularly
relevant for sensitive health concerns, for which privacy and autonomy were important considerations.

“Sometimes | have to use a family member’s phone, so | cannot always search for something privately.”
(Participant interview)
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Participants also described changing patterns among younger females, suggesting that personal
smartphone ownership and independent internet use may be increasing. Nevertheless, household
decision-making, financial constraints, and social expectations continued to shape females digital
autonomy.

Health-information seeking and trust

Participants generally regarded doctors, health professionals, family members, and other trusted
individuals as more reliable sources of health information than social media or unspecified online
sources. The internet was nevertheless used as a supplementary source, particularly for obtaining
preliminary information, understanding symptoms, or exploring sensitive topics. Several participants
described cross-checking information found online with a doctor, pharmacist, family member, or another
trusted person.

| may search online first, but | prefer to ask someone | trust before deciding what to do.

This pattern complements the quantitative findings showing gender differences in preferred and trusted
health-information sources. It also indicates that digital health information is often incorporated into
existing interpersonal and professional health-seeking networks rather than replacing them.

Digital health literacy and verification

Participants demonstrated varying levels of confidence in finding and evaluating online health
information. Some reported checking the source of information, comparing information across websites,
or consulting health professionals. Others relied on general impressions or familiar sources and
expressed uncertainty about how to determine whether a website or social-media post was credible.

There are many health posts online, but it is difficult to know which information is actually reliable.

Participants' accounts indicated that awareness of misinformation did not always translate into
systematic verification. Limited knowledge of credible sources and difficulty distinguishing reliable from
unreliable information could therefore increase vulnerability to misleading health content. These findings
provide qualitative context for the quantitative association between eHealth literacy and misinformation-
related outcomes.

Structural barriers to digital health use

Participants identified several structural and socioeconomic barriers that constrained their ability to
obtain and use online health information. These included the cost of internet access, slow or unreliable
connectivity, language difficulties, limited privacy, and difficulties accessing professional healthcare
services locally. For some participants, limited availability of healthcare services increased the perceived
value of online health information; however, poor connectivity and other resource constraints could
simultaneously restrict its usefulness.
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The internet can help when it is difficult to reach a doctor, but the connection and cost can make it
difficult to use.

These accounts reinforce the quantitative findings that cost, language, and privacy were important
barriers and that some barriers were experienced differently by male and female. The qualitative findings
further suggest that digital health engagement is shaped by the interaction between individual skills and
the broader social and infrastructural environment.

Perceived role and potential of digital health

Participants generally viewed digital health as having potential to improve access to health information,
particularly where geographical or service-related barriers made face-to-face consultation difficult.
Privacy was considered an important potential advantage for sensitive health concerns, while online
resources were also perceived as useful for health education and obtaining preliminary information.

At the same time, participants emphasized that digital health should complement rather than replace
professional healthcare. They identified the need for reliable internet access, trustworthy health
information, greater digital-health literacy, and opportunities to verify online information with qualified
health professionals.

Online information can be useful, especially when getting to a doctor is difficult, but people also need to
know which information they can trust.

Integration of qualitative findings

Overall, the qualitative findings complemented the quantitative results by showing that gender
differences in eHealth engagement were not attributable to digital skills alone. Access to personal
devices, household autonomy, privacy, language, connectivity, financial constraints, and trust in
information sources all influenced how participants used digital health resources. The findings also
suggest that greater eHealth literacy may facilitate both productive health-information seeking and
independent health-related decision-making, while contextual barriers can limit the extent to which these
skills translate into safe and effective health practices. Digital health was therefore viewed primarily as a
complement to existing healthcare and social support systems, rather than as a substitute for
professional care. The mixed-methods joint display is shown in Table 07.
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Table 07
Mixed-methods joint display

Quantitative finding Qualitative finding Integration

Females reported greater privacy Females described shared-device use Convergence

barriers and limited privacy

Males had higher eHealth Literacy Males described greater independent Complementarity

Score device use

Internet use differed by gender Females described household Complementarity
restrictions

Higher eHealth Literacy Score Participants described using online Complementarity

associated with self-medication information for self-treatment

Discussion

This mixed-methods study examined gender differences in perceived eHealth literacy, digital-health
barriers, and selected health-seeking and health-related behaviours among young adults living on Saint
Martin Island, Bangladesh. The findings show that digital-health engagement in this geographically
isolated population is shaped not only by perceived digital-health skills but also by gender, education,
language, privacy, connectivity, and access to trusted sources of care. Males reported higher eHealth
literacy than Females, whereas Females experienced substantially greater English-language and
privacy/safety barriers. Higher eHealth literacy was associated with greater odds of health-habit change,
self-medication, and online doctor visits, but also with self-reported frequency of believing health-related
misinformation encountered online. Together, these findings extend the existing literature by showing
that perceived eHealth literacy was associated with greater engagement with digital health without
necessarily ensuring safer or more reliable health-related decision-making.

A central finding was the gender diff