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Abstract

Health literacy (HL) and physical literacy (PL) are theoretically influenced by sociodemographic status, but stud-
ies rarely have examined this problem in older persons from southeastern Europe. This study aimed to evaluate
the associations between certain sociodemographic indices and PL and HL in older females from Croatia. The
sample of participants included 47 urban females (60-83 years of age) from southern Croatia. Sociodemographic
factors included age (in years), educational level (elementary school level, high school education, college/uni-
versity level), and socioeconomic status (below average, average, above average). The PL and HL were evaluated
via standardized questionnaires (PL - Perceived Physical Literacy Questionnaire for Adults, HL - European Health
Literacy Survey Questionnaire). No significant correlation between age and total scores of HL and PL was detect-
ed (Pearson’s R=0.15 and 0.09 for HL-total and PL-total, respectively, p>0.05). The highest level of understanding
of information related to health promotion was found in college/university educated participants (F test=3.34,
p<0.05). PL competence was highest in participants with above-average socioeconomic status (F test=4.19,
p<0.05). Despite some significant associations, sociodemographic factors were poorly related to the HL and PL
status of older women. The results highlight that PLs and HLs are likely more strongly influenced by lifelong hab-
its, accumulated experience, and consistent exposure to health systems and information.
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Introduction

Health literacy (HL) is a critical determinant of health
outcomes, particularly among older adults, who often face
increasing healthcare needs and chronic disease burdens. For
females aged 60 years and above, especially in southeastern
Europe, adequate HL plays a central role in navigating com-
plex health systems, understanding medication regimens, and
making informed decisions about preventive and therapeutic
interventions (Bobinac, 2023). Research consistently shows
that low HL is associated with poorer self-rated health, higher
hospitalization rates, and reduced use of preventive services in
this demographic. Furthermore, age-related cognitive chang-
es, lower educational attainment, and limited digital literacy

can compound challenges in accessing and interpreting health
information (Findley, 2015). Older women may also experi-
ence sociocultural barriers, such as traditional gender roles
and limited autonomy, which can restrict their engagement
with health education resources. Improving HL in this group
is therefore vital not only for enhancing individual quality
of life but also for reducing avoidable health disparities and
healthcare costs.

Physical literacy (PL), which encompasses motivation,
confidence, physical competence, knowledge, and under-
standing to value and engage in physical activity, is increasing-
ly recognized as a cornerstone of healthy aging (Petrusevski,
Morgan, MacDermid, Wilson, & Richardson, 2022). For
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older women, maintaining PL is crucial for sustaining func-
tional independence, preventing falls, and managing chronic
conditions such as osteoporosis, arthritis, and cardiovascular
diseases. In southeastern Europe, where health inequalities
and sedentary lifestyles among aging populations are partic-
ularly pronounced, low levels of PL can accelerate physical
decline and reduce overall quality of life. Moreover, older
females often face specific barriers, such as reduced access
to fitness infrastructure, social isolation, and gendered ex-
pectations regarding activity levels (Kowalczyk, Nowicka, &
Sas-Nowosielski, 2017). A strong foundation in PL can foster
a sense of self-efficacy and body awareness, which support
lifelong engagement in movement and exercise. Interventions
that promote age- and gender-sensitive approaches to PL have
been shown to enhance not only physical functioning but al-
so mental well-being and social participation in older women
(Jones et al., 2018). Therefore, supporting PL in this popula-
tion is an essential public health goal, with benefits extending
to individuals, families, and healthcare systems alike.

Identifying and understanding the sociodemographic fac-
tors associated with health and PL is essential for designing
effective, targeted public health interventions. In the context
of HL, these factors—such as age, education, income, marital
status, and place of residence—play pivotal roles in shaping an
individual's ability to access, understand, and apply health-re-
lated information (Garcia-Garcia & Pérez-Rivas, 2022). Older
women with lower educational attainment or income often
face significant barriers to HL, including limited access to
healthcare information, digital tools, and formal health educa-
tion (Estrela, Semedo, Roque, Ferreira, & Herdeiro, 2023). In
southeastern Europe, cultural norms and gendered expecta-
tions can further restrict women’s engagement with health ser-
vices, particularly in rural or underserved areas. Additionally,
social isolation or the absence of supportive networks may
hinder comprehension and decision-making in health-related
contexts.

Like with HL, identifying sociodemographic factors that
influence PL is essential for promoting active aging and re-
ducing functional decline in older women. PL is shaped not
only by individual motivation and physical capability but al-
so by broader social determinants such as education, income,
the environment, and cultural expectations (Gilic, Sekulic,
Munoz, Jaunig, & Carl, 2025). Women over 60 years of age
who have lower socioeconomic status or limited educational
backgrounds may have fewer opportunities to engage in struc-
tured physical activity or lifelong movement learning, leading
to reduced physical confidence and competence. Geographic
location could also play a role: those in rural or economically
marginalized areas often face infrastructural limitations, such
asa lack of access to safe recreational spaces or age-appropriate
programs (McCreery, Penney, & Jeanes, 2024). Furthermore,
gendered roles and caregiving responsibilities may discourage
older women from prioritizing their own physical activity.
Recognizing these sociodemographic disparities is vital for
developing inclusive PL interventions that not only improve
movement competence but also support autonomy, well-be-
ing, and sustained participation in active lifestyles.

Not surprisingly, studies specifically investigated the asso-
ciations between sociodemographic factors and HL and PL.
For example, rural residence, low wealth, and low education
are associated with poor HL, which can be explained primar-
ily by restricted health service use and, by extension, poor ac-

cess to HL resources (Wongnaah, Osborne, Duodu, Seidu, &
Ahinkorah, 2025). Consistently, a lower educational level was
associated with lower HL, even in rural Bangladesh, Vietnam
and the Netherlands (Fottrell et al., 2025; Nguyen, Giang, Bui,
& Nguyen, 2025; Vlaanderen, Mughini-Gras, Bourgonje, &
van der Giessen, 2024). Moreover, studies have rarely investi-
gated the sociodemographic correlates of PL, and even if this
has been the case, authors have evaluated the associations be-
tween sociodemographic factors and physical activity (as one
of the PL facets).

Therefore, this study aimed to evaluate the associations
between sociodemographic characteristics, HL and PL, spe-
cifically for older females from urban center. Specifically, we
were particularly interested in this age group and urban en-
vironment since we intended to identify associations between
the studied variables precisely. Initially, we hypothesized that
sociodemographic characteristics would be significantly but
weakly correlated with HL and PL.

Methods
Participants

The study sample consisted of 47 women aged 60--80
years, all of whom were residents of the city of Split, locat-
ed in southern Croatia. Recognizing the strong influence
of sociocultural factors on both HL and PL, we deliberately
limited the geographic scope to a single urban area to min-
imize cultural variability among participants. The sample
included women with a broad range of health statuses—
from those without any diagnosed conditions to individuals
managing serious health issues such as diabetes, cardiovas-
cular diseases, and arthritis. Over 60% of women reported
participation in some form of recreational physical activity.
The participants were personally invited to join the study and
participate in testing at the Faculty of Kinesiology, University
of Split, Croatia. Before data collection, they were fully in-
formed that participation was voluntary and that they could
withdraw at any time. The study team explained all potential
benefits and risks, and written informed consent was ob-
tained from each participant. The inclusion criteria were as
follows: being female, aged over 60 years, residing in the city
of Split, having adequate physical independence and motor
function to travel to the testing site unaided, and possess-
ing sufficient cognitive ability to comprehend and complete
questionnaires on HL and PL. The exclusion criteria included
being under the age of 60, having cognitive impairments af-
fecting questionnaire completion, or lacking the motor func-
tion and independence required to reach the testing location.
The study protocol was approved by the Ethics Committee of
the Faculty of Kinesiology.

Variables

In this study, we observed sociodemographic factors (in-
dependent variables), HL, and PL (dependent variables).

Sociodemographic variables were self-reported and in-
cluded age (in years), educational level (elementary school,
high school, college/university level), and socioeconomic sta-
tus (below average, average, above average).

HL was evaluated via the validated Croatian version of the
European Health Literacy Survey Questionnaire (HLS-EU-Q),
as reported in prior studies (Blazevi¢, Blazevic, & Sekulic,
2024; Geets-Kesi¢, Maras, & Gili¢, 2023). This tool measures
an individual's ability to access, understand, evaluate, and ap-
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ply health-related information for making informed health de-
cisions and utilizing healthcare services. The study examined
twelve HL subdomains: (i) accessing healthcare information
(HC-AC), (ii) understanding healthcare information (HC-U),
(iii) appraising healthcare information (HC-AP), (iv) apply-
ing healthcare information (HC-APPL), (v) accessing disease
prevention information (DP-AC), (vi) understanding disease
prevention information (DP-U), (vii) appraising disease pre-
vention information (DP-AP), (viii) applying disease preven-
tion information (DP-APPL), (ix) accessing health promotion
information (HP-AC), (x) understanding health promotion
information (HP-U), (xi) appraising health promotion infor-
mation (HP-AP), and (xii) applying health promotion infor-
mation (HP-APPL). A general HL index (HL-total) was calcu-
lated via a 4-point Likert scale with response options ranging
from very difficult (1) to very easy (4).

The PL was assessed via the Perceived Physical Literacy
Questionnaire for South Eastern Europe (PPLQ-SEE),
which was recently developed and studied for reliability
and validity (Gilic et al., 2025). This instrument consists of
24 items distributed across six core domains: (i) physical
competence, (i) understanding, (iii) motivation, (iv) con-
fidence, (v) knowledge, and (vi) physical activity behavior.
Items from the first four domains are rated on a six-point
Likert scale ranging from 5 (strongly agree) to 0 (strongly
disagree), whereas the knowledge domain includes dichot-

Table 1. Descriptive statistics for the study variables
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omous (true—false) items. In the present study, we focused
on five subdomains—PL-competence, PL-understanding,
PL-motivation, PL-confidence, and PL-knowledge—along
with a total PL score (PL-total) as indicators of participants’
PL levels.

Statistics

The Kolmogorov-Smirnov test was used to check the nor-
mality of the distributions for all the variables. As a result,
descriptive statistics included calculations of the means; min-
imum, maximum and standard deviations for age; and PL and
HL indicators, while frequencies and percentages were report-
ed for the remaining variables.

To identify the associations between age and HL- and
PL-derived variables, we calculated Pearson’s correlations.
Analysis of variance (ANOVA) was used to establish the effects
of educational status and socioeconomic status on HL and PL,
with Scheffe post hoc test calculations, when appropriate.

Statistica ver 14.5 (Tibco Inc., Palo Alto, CA, USA) was
used for all calculations, and a p-level of 95% was applied.

Results

The descriptive statistics for all the studied variables are
presented in Table 1. Generally, all the HL and PL variables
showed appropriate distributions, with the expected theoreti-
cal ranges of scores achieved.

Mean Minimum Maximum SD
Age (years) 70.34 60.00 82.00 5.88
PL-competence (score) 64.15 0.00 100.00 26.46
PL-understanding (score) 96.60 60.00 100.00 7.85
PL-motivation (score) 87.59 0.00 100.00 23.92
PL-confidence (score) 74.15 0.00 100.00 26.83
PL-knowledge (score) 82.98 44.44 100.00 16.36
PL-total (score) 81.09 40.56 95.56 11.50
HC-AC (score) 37.59 8.33 50.00 10.94
HC-U (score) 39.63 16.67 50.00 9.51
HC-AP (score) 32.36 12.50 50.00 9.29
HC-APPL (score) 40.60 20.83 50.00 7.50
DP-AC (score) 39.89 12.50 50.00 10.45
DP-U (score) 42.85 25.00 50.00 7.96
DP-AP (score) 36.24 20.00 50.00 8.21
DP-APPL (score) 31.21 16.67 50.00 10.71
HP-AC (score) 34.40 6.67 50.00 10.59
HP-U (score) 34.33 417 50.00 12.55
HP-AP (score) 41.91 22.22 50.00 8.50
HP-APPL (score) 37.32 16.67 50.00 9.98
HL-total (score) 37.14 24.11 48.23 7.11
F Cumulative F % Cumulative %
Educational level
Elementary school 9 9 19.1 85
High school 28 37 59.6 78.7
College/University level 8 45 17.0 95.7
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(continued from previous page)

Table 1. Descriptive statistics for the study variables

Mean Minimum Maximum SD
Missing 2 47 43 100.0
Socioeconomic status
Below average 6 6 12.8 85
Average 31 37 66.0 78.7
Above average 10 47 213 100.0
Missing 0 47 0.0 100.0

Legend: PL - physical literacy, HC-AC - accessing healthcare-related information, HC-U — understanding healthcare-
related information, HC-AP - appraising healthcare-related information, HC-APPL - applying healthcare-related
information, DP-AC - accessing information related to disease prevention, DP-U - understanding information related
to disease prevention, DP-AP — appraising information related to disease prevention, HP-APPL - applying information
related to disease prevention, HP-AC - accessing information related to health promotion, HP-AP - appraising
information related to health promotion, HP-U - understanding information related to health promotion, HP-APPL -
applying information related to health promotion

The associations between age and total HL and PL scores
are presented in Figure 1. No significant correlation was found
between participants’ age and their HL (Figure 1A) or between
age and PL (Figure 1B) (Pearson’s R=0.15 and 0.09, respectively).

Figure 2 presents the correlations between age and dif-
ferent facets of HL and PL. For total scores, none of the HL
subscores or HL-sob scores were significantly correlated with
participants’ age, with correlation coeflicients ranging from

Health literacy total = 29,190 + 0.10932 * Age Physical literacy total = 65.317 + 0.21954 * Age

A Correlation: r = 0.15264 (p > 0.10) B Correlation: r = 0.08916 (p > 0.10)
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FIGURE 1. Correlations between age and health literacy total score (1A) and physical literacy total score (1B)
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FIGURE 2. Correlations between age and physical literacy subscores and health literacy subdomains
(for abbreviations, please see Table legends)
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<0.02 (for correlation between age and PL understanding) to
0.27 (for correlation between age and HC-AC).

The differences among groups in terms of educational lev-
el were significant for HP-U (F test=3.34, p<0.05), highlight-
ing the specific level of association between educational level

CORRELATES OF HEALTH- AND PHYSICAL-LITERACY | L. MUDRINIC ET AL.

and the level of understanding information related to health
promotion, with the highest level of this HL subscore in wom-
en who were better educated (significant post hoc differenc-
es between college/university level and elementary school)
(Table 2).

Table 2. Differences in educational level for health literacy and physical literacy variables (analysis of variance - ANOVA)

Elementary school High school College/University Level

(n=9) (n=28) (n=8) ANOVA

Mean SD Mean SD Mean SD F test p-level
PL-competence (score) 63.29 24.82 67.50  31.29 70.31 17.46 0.07 0.98
PL-understanding (score) 96.95 6.73 98.67 2.81 92.08 10.67 1.46 0.24
PL-motivation (score) 87.71 22.39 81.00 30.87 77.92 22.77 1.23 0.31
PL-confidence (score) 75.29 22.19 59.50 35.31 65.00 31.14 2.35 0.09
PL-knowledge (score) 81.27 14.70 81.11 17.41 79.86 23.73 0.84 0.48
PL-total (score) 80.90 9.58 7756 1449 77.03 14.63 1.58 0.21
HC-AC (score) 36.19 10.68 3750 10.39 36.46 9.92 0.22 0.88
HC-U (score) 38.21 9.29 38.75 7.36 38.02 11.57 0.44 0.72
HC-AP (score) 32.26 9.44 31.67 5.62 30.47 10.29 0.11 0.95
HC-APPL (score) 39.40 7.38 39.17 8.38 38.02 8.32 0.19 0.91
DP-AC (score) 39.05 10.89 40.42 9.22 38.37 8.32 0.52 0.67
DP-U (score) 41.83 8.49 40.56  10.16 39.24 8.23 0.21 0.89
DP-AP (score) 36.19 8.25 37.00 7.93 33.33 8.61 0.24 0.87
DP-APPL (score) 32.54 10.62 28.89 9.73 27.43 12.58 1.16 0.34
HP-AC (score) 34.10 11.18 35.00 6.33 33.13 8.73 0.75 0.53
HP-U (score) 31.11 12.29 3417 10.54 39.17 11.98 3.34 0.03
HP-AP (score) 41.43 8.45 39.44 9.24 39.81 9.13 0.98 0.41
HP-APPL (score) 37.62 9.67 36.25 11.29 33.61 8.40 0.65 0.58
HL-total (score) 36.73 7.20 36.99 7.35 34.68 7.39 0.32 0.81

Legend: PL - physical literacy, HC-AC - accessing healthcare-related information, HC-U - understanding healthcare-related information, HC-AP
- appraising healthcare-related information, HC-APPL - applying healthcare-related information, DP-AC - accessing information related to disease
prevention, DP-U — understanding information related to disease prevention, DP-AP - appraising information related to disease prevention, HP-APPL —
applying information related to disease prevention, HP-AC — accessing information related to health promotion, HP-AP - appraising information related
to health promotion, HP-U — understanding information related to health promotion, HP-APPL — applying information related to health promotion

Table 3 presents the differences between groups formed
on the basis of the self-declared socioeconomic status in the
HL- and PL-derived variables. A significant difference among
groups was found solely for PL competence (F test=4.19,

p<0.05). In general, the highest level of PL competence was
detected in participants who self-declared above-average so-
cioeconomic status (significantly different from participants
who declared below-average socioeconomic status).

Table 3. Differences in socioeconomic status for health literacy and physical literacy variables (analysis of variance - ANOVA)

Belo(\:‘r sze)rage I::e:gg:)e Abo(\;e =a\1l(e);age ANOVA

Mean SD Mean SD Mean SD F test p-level
PL-competence (score) 38.75 20.16 67.18 23.53 78.33 12.58 419 0.04
PL-understanding (score) 100.00 0.00 95.88 7.86 91.11 10.18 0.84 0.36
PL-motivation (score) 96.67 6.67 83.76 24.75 77.78 20.37 0.65 0.42
PL-confidence (score) 88.75 13.15 70.00 27.61 53.33 29.30 1.38 0.25
PL-knowledge (score) 91.67 10.64 81.41 17.51 62.96 16.97 1.19 0.28
PL-total (score) 83.17 5.28 79.65 12.29 72.70 8.18 0.16 0.69
HC-AC (score) 34.38 7.89 38.79 9.82 37.50 7.22 1.26 0.27
HC-U (score) 36.46 7.89 31.67 9.20 27.78 6.36 0.94 0.34
HC-AP (score) 40.63 10.96 39.32 7.30 31.94 8.67 0.00 0.95

(continued on next page)

Sport Mont 23 (2025) 2 7



CORRELATES OF HEALTH- AND PHYSICAL-LITERACY | L. MUDRINIC ET AL.
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Table 3. Differences in socioeconomic status for health literacy and physical literacy variables (analysis of variance - ANOVA)

Below average

Average Above average

(n=6) (n=31) (n=10) ANOVA
Mean SD Mean SD Mean SD F test p-level
HC-APPL (score) 40.63 11.97 39.04 10.01 34.72 4.81 0.04 0.85
DP-AC (score) 47.22 3.21 40.86 8.53 33.33 9.62 1.43 0.24
DP-U (score) 36.67 7.20 35.58 8.14 3333 13.33 0.03 0.85
DP-AP (score) 34.72 2.78 30.20 11.70 27.78 5.56 0.51 0.48
DP-APPL (score) 27.50 14.24 3442 9.49 30.00 11.55 1.76 0.19
HP-AC (score) 3542 12.95 33.87 12.12 29.17 7.22 0.06 0.81
HP-U (score) 41.67 9.62 40.48 8.79 38.89 9.62 0.00 0.99
HP-AP (score) 41.67 5.89 36.19 9.71 30.56 10.49 0.96 0.33
HP-APPL (score) 37.15 8.49 36.29 7.20 32.21 6.33 0.01 0.94

Legend: PL - physical literacy, HC-AC - accessing healthcare-related information, HC-U — understanding healthcare-related information, HC-AP -
appraising healthcare-related information, HC-APPL - applying healthcare-related information, DP-AC - accessing information related to disease
prevention, DP-U - understanding information related to disease prevention, DP-AP - appraising information related to disease prevention,
HP-APPL - applying information related to disease prevention, HP-AC - accessing information related to health promotion, HP-AP - appraising
information related to health promotion, HP-U - understanding information related to health promotion, HP-APPL - applying information related

to health promotion

Discussion

Although some aspects of HL and PL were associated with
educational level (higher HP-U in better educated partici-
pants) and socioeconomic status (higher PL-competence in
participants with better socioeconomic status), associations
between sociodemographic factors and PL and HL were gen-
erally nonsignificant and practically negligible. Therefore, our
initial study hypothesis cannot be accepted. In the future, we
will specifically discuss the possible reasons for such findings.

Age, health literacy and physical literacy

The absence of a significant correlation between age and
PL among older women in our study may reflect the enduring
nature of PL once it has been established earlier in life. The
PL is grounded in the development of fundamental movement
skills, confidence, and positive attitudes toward physical activ-
ity—attributes typically shaped during childhood and adoles-
cence. Studies suggest that individuals who acquire these com-
petencies early on are more likely to preserve them well into
older adulthood, even in the face of age-related physical de-
cline (Aarts, Paulussen, & Schaalma, 1997; Waller et al., 2018).
In this context, women who were previously active or who had
participated in organized physical education or sports may re-
tain their movement competence and motivation regardless of
their current age. This may buffer the expected decline often
attributed to aging alone.

Similarly, the lack of an association between age and HL
in our sample could be due to the stability of health-related
knowledge and behaviors acquired earlier in life. Older wom-
en who have consistently engaged with healthcare systems,
managed chronic conditions, or sought out health information
over time may maintain their level of HL despite aging. Thus,
women who develop strong health self-management practices
earlier may demonstrate resilience in maintaining their liter-
acy levels. These findings support the life-course perspective,
emphasizing the cumulative effects of early-life experiences on
health behaviors in older individuals (Serensen et al., 2012).

Indeed, the connection between age and HL is not sim-

ple because two opposite things can occur as people grow
older. On the one hand, aging is often linked with changes in
thinking abilities—such as slower memory and difficulty un-
derstanding information—which can lower HL (Deary et al,,
2009). On this basis, we might expect a negative correlation
between HL and participants’ age. However, at the same time,
older people often deal with more health problems and visit
doctors more often. This can make them more interested in
health information and more active in learning about their
conditions. This increased interest in and experience with the
health system can actually improve HL, resulting in a positive
correlation between age and HL. These two effects—declin-
ing thinking skills and growing interest in health—may can-
cel each other out, which could explain why we did not find a
clear link between age and HL in our results.

Educational level, health literacy and physical literacy

The lack of a significant correlation between educational
level and both HL and PL in our study is somewhat unexpect-
ed. Education is commonly viewed as a strong predictor of lit-
eracy in general, and many studies have shown that higher ed-
ucational attainment is linked to better health-related knowl-
edge and behaviors (Van Der Heide et al.,, 2013). However, our
findings suggest a more nuanced relationship, likely shaped by
generational and contextual factors.

The lack of a significant correlation between education-
al status and PL suggests that PL is not solely determined by
formal schooling. While education can provide some oppor-
tunities for physical activity, especially during early years, it
is the habits and experiences built throughout life that play a
stronger role. The PL includes not only movement skills but
also confidence, motivation, and the value placed on physi-
cal activity—all of which can develop outside of the classroom
and through formal schooling (Blazevi¢ et al., 2024; Geets-
Kesi¢ et al., 2023). For example, women who have engaged in
regular walking, gardening, or recreational activities for many
years may maintain a high level of physical literacy regardless
of their educational background. Personal lifestyle choices,
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family routines, and cultural norms often shape these habits
more than school-based instruction does. Therefore, physical
literacy appears to reflect a broader life context rather than ac-
ademic achievement alone.

Another reason for the lack of association between edu-
cation level and physical literacy in our sample may lie in the
shared early-life experiences of women born in the 1950s and
1960s. During his period, access to sports and physical activ-
ity was largely equal, as out-of-school sports programs were
publicly funded and free for all children (Petrov, 2018). In ad-
dition, physical education in schools followed a standardized
national curriculum, meaning that most women in this gener-
ation received similar exposure to structured physical activity
regardless of their formal educational achievements. These
early experiences are known to have a strong and lasting im-
pact on physical literacy, often more so than later educational
or professional paths do (Dlugonski, Gadd, McKay, Kleis, &
Hoch, 2022). As a result, educational differences in adulthood
may not reflect meaningful differences in foundational physi-
cal literacy developed among youth in this age group.

Similarly, HL is not developed through formal education
alone but often grows through everyday experiences and so-
cial interactions (Geboers, Reijneveld, Jansen, & de Winter,
2016). Managing personal or family health conditions, visit-
ing doctors, talking with pharmacists, or caring for others all
contribute to a practical understanding of health-related in-
formation. Older women who have regularly engaged with the
healthcare system—regardless of their education level—may
build strong HL over time. In many cases, social networks
also play a key role, as information is shared and discussed
among family, friends, or community groups (Pitt et al., 2019).
This type of experiential learning can be just as influential as
formal schooling in shaping health-related decision-making
skills. Therefore, it is possible that women with lower levels of
formal education in our study still achieved similar HL levels
through lived experience and social support. This may help ex-
plain why no clear link was found between education and HL.

Socioeconomic status, health literacy and physical literacy

The absence of a significant correlation between current
socioeconomic status and PL in our sample can be (once again)
better understood within the historical and cultural context
of the participants. Women born in the 1950s and 1960s in
Croatia and the former Yugoslavia experienced a relatively
uniform lifestyle during their youth, regardless of their fam-
ily's economic position. State-supported education, equal ac-
cess to physical education, and free participation in sports and
recreational activities ensured that most girls had similar op-
portunities to develop movement skills and positive attitudes
toward physical activity (Petrov, 2018). Since PL is shaped pri-
marily in early life, these shared early experiences likely had
a lasting impact, independent of changes in socioeconomic
status later in adulthood. As a result, women who may now
differ in income or occupation still have similar physical com-
petencies and confidence developed in their youth.

Likewise, the observed lack of correlation between socio-
economic status and HL may also be influenced by genera-
tional similarities among the women studied. In brief, women
born in the 1950s and 1960s were exposed to a relatively uni-
fied system of healthcare and public health messaging, which
was state-driven and widely accessible regardless of social
class. These common early-life experiences likely contributed
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to the development of similar HL and PL levels, regardless of
their current differences in education or socioeconomic sta-
tus. Importantly, this generation grew up in a social context
that placed strong trust in institutions and public authorities.
Health-related information disseminated through schools,
workplaces, and national media is widely accepted and rare-
ly questioned, which likely reinforces consistent attitudes
and behaviors toward health management from an early age
(Kunitz, 2004). This early trust in public health systems may
have shaped a stable foundation of HL that persisted into older
adulthood. Additionally, the relatively narrow age range of the
sample (60 years and older) may have further reduced age-re-
lated variation in literacy outcomes. Together, these factors
suggest that long-standing societal structures and generational
beliefs may play a key role in shaping HL and PL trajectories.
The fact that all participants in our study were urban-liv-
ing women may also help explain the lack of significant cor-
relation between socioeconomic status and both health and
PL. Urban settings generally provide more consistent access
to healthcare services, organized physical activities, and public
health information, which can reduce the influence of income
or education on individual literacy levels (Aljassim & Ostini,
2020). In such environments, people from different socioeco-
nomic backgrounds often benefit from similar infrastructure,
such as local clinics, recreational spaces, and community pro-
grams. This shared environment may lead to more compara-
ble experiences in health management and physical activity
across the socioeconomic spectrum. Urban residents also tend
to have broader access to transportation and social networks,
which can further support engagement in health-promoting
behaviors. As a result, the influence of current socioeconomic
differences may be less pronounced in urban contexts, con-
tributing to the uniform literacy levels observed in our sample.

Limitations and strengths

This study has several limitations that should be acknowl-
edged. First, the sample included only urban-dwelling females
over the age of 60, which limits the generalizability of the
findings to rural populations, males, or younger age groups.
Second, all the data were collected through self-report ques-
tionnaires, which may introduce bias due to overestimation,
misunderstanding of questions, or social desirability effects.
Self-perception of health and PL may not always align with ob-
jective measures. These limitations should be considered when
interpreting the results and planning future research.

Despite its limitations, this study has several notable
strengths. This study is among the first to simultaneously ex-
amine the associations between sociodemographic factors
and both HL and PL in older adult women. This dual focus
provides a more comprehensive understanding of how dif-
ferent aspects of literacy interact within the context of aging.
Furthermore, to our knowledge, this is the first study of its
kind conducted in southeastern Europe, offering valuable re-
gional insights that are often underrepresented in the inter-
national literature. By focusing on a specific and well-defined
population, the study also adds depth to the global discussion
on aging, health promotion, and equity.

Conclusion

The findings revealed weak or nonsignificant correlations
between the examined sociodemographic variables and both
HL and PL. These results contrast with previous research that
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typically emphasizes the predictive role of such factors, sug-
gesting that additional life-course or contextual influences
may better explain literacy outcomes in this population.

A key consideration is the shared generational background
of the participants, all born prior to the 1970s, who were ex-
posed to a relatively standardized system of education, pub-
lic health messaging, and access to physical activity through
state-supported programs. These common early-life experi-
ences may have contributed to the development of similar HL
and PL levels, regardless of later-life differences in education
or socioeconomic status. Additionally, the relatively narrow
age range of the sample (60 years and older) may have limited
the detection of age-related variability in literacy, further con-
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