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ABSTRACT

Introduction: Obesity is a chronic disease with seri-
ous health consequences, including cardiovascular
diseases, diabetes, and certain cancers. Identifying
factors associated with BMI is essential for preven-
tion and public health planning. This study aimed
to examine the contribution of health literacy and
sociodemographic factors to BMI among adults in
Croatia.

Methods: A cross-sectional study was conducted
among 195 adults residing in Croatia. Data were col-
lected in person using paper-based instruments.
Participants independently completed the socio-
demographic and lifestyle section, whereas the
SAHLCA-50 was administered face-to-face by a mem-
ber of the research team. Spearman's rank correla-
tion and multiple linear regression analyses were
used to examine associations with BMI and identify
its independent predictors.
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Results: The median BMI was 251 (IQR 22.4-28.6), with
349% of participants overweight and 17.4% obese.
Significant correlations were observed between BMI
and age (p = 0.372, P< 0.001), sex (p = -0.176, P = 0.014),
education (p = -0193, P = 0.007), and health litera-
cy (p =-0172, P = 0.016). Regression analysis showed
that only age and sex were significant predictors
of BMI, explaining 131% of the variance (adjusted
R2 = 0.131). Health literacy and the remaining socio-
demographic variables were not significant predic-
tors of BMI in the multivariable model.

Conclusions: Age and sex were independently as-
sociated with BMI, whereas health literacy was not
a significant predictor after adjustment for socio-
demographic characteristics. Further studies in-
corporating detailed behavioral, lifestyle, and so-
cioeconomic variables are needed to clarify the
relationship between health literacy and BMI.
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INTRODUCTION

Obesity is defined as excessive accumulation of
adipose tissue and is recognized as a chronic and
complex disease that can negatively affect health. It
increases the risk of developing type 2 diabetes, car-
diovascular diseases, bone and reproductive health
problems, as well as certain types of cancer. In addi-
tion to its health consequences, obesity can signifi-
cantly affect quality of life, including difficulties with
sleep and mobility [1, 2].

Today, obesity is a global health problem that has
been steadily increasing over recent decades. Ac-
cording to data from 2022, one in eight people
worldwide lives with obesity, while 43% of adults
aged over 18 are overweight, and 16% of them live
with obesity. Since 1990, the prevalence of obesity
among adults has more than doubled, while in ad-
olescents it has quadrupled [1]. In 2024, an estimat-
ed 35 million children under five years of age were
overweight. In 2022, more than 390 million children
and adolescents aged 5-19 years were overweight,
including over 160 million living with obesity [1].

Between 1990 and 2022, the global prevalence of
obesity increased substantially, and more than one
billion people worldwide were living with obesity by
2022 [2, 3]. The scale and geographic reach of this in-
crease make obesity a global public health challenge.
In addition to its clinical burden, obesity is associated
with stigma and substantial psychological and social
consequences [4]. For this reason, it is important to
identify the factors associated with obesity in order to
support timely prevention and intervention.

Population-based studies have shown that health
literacy is associated with socioeconomic position,
health-risk behaviors, and health status [5-7]. Health
literacy is a multidimensional construct that encom-
passes the knowledge, motivation, and competencies
required to access, understand, evaluate, and use
health information [8]. Studies have reported associ-
ations between health literacy and nutrition-exercise
behaviors, motivational readiness for physical activi-
ty, healthy eating habits, and fast-food consumption
[9-12]. These findings suggest that health literacy may
be relevant to weight-related behaviors, although they
do not establish a mediating or causal effect on BMI.

Body image, eating attitudes, physical activity, and
socioeconomic circumstances across the life course
are related to weight-related outcomes and health
behaviors [13, 14]. Studies in adult populations have
also identified sociodemographic and behavioral fac-
tors, including age, marital status, education, and di-
etary intake, as correlates of overweight and obesity
[15, 16]. Ethnicity and place-related social context are
associated with disparities in obesity [17, 18], while
weight-related stigma may differ according to age,
sex, and ethnicity [19]. Behavioral and psychological
factors, including eating-related behaviors and ha-
bitual responding, may also be associated with high-
er BMI [20, 21]. These findings highlight the complex
interplay of biological, behavioral, psychological, and
sociodemographic factors associated with BMI. A
multidisciplinary approach involving various health-
care professionals is essential for effective obesity
prevention and management. According to clinical
guidelines, obesity should be managed as a chron-
ic disease through comprehensive, patient-centred
care [22]. Nurses can contribute through patient as-
sessment, education, lifestyle counselling, care coor-
dination, and long-term follow-up [23-25]. As nurses
and midwives together account for nearly half of the
global health workforce, their contribution to obesity
prevention and management is of particular impor-
tance [26].

This study contributes to the existing literature by
providing data on the association of body mass in-
dex (BMI) with health literacy, as well as key sociode-
mographic and behavioral variables among adults in
Croatia. The obtained results contribute to a better
understanding of the factors associated with obesity
in the local context and may serve as a basis for the
development of targeted public health interventions
and recommendations.

This study aimed to examine the contribution of
health literacy and sociodemographic factors to body
mass index (BMI). Specifically, it aimed to: a) analyze
BMI according to standard classifications; b) inves-
tigate differences in BMI according to employment
and marital status; and ¢) examine associations be-
tween BMI and sex, age, educational level, self-rated
health, meal frequency, place of residence, physical
activity, and health literacy.
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METHODS

Study design

A cross-sectional study was conducted between
March and April 2023 among adults residing in Cro-
atia.

Participants

The study included 195 adults residing in Croatia. The
inclusion criteria were age 18 years or older, current
residence in Croatia, ability to read and understand
the Croatian language, and provision of informed
consent to participate in the study. The exclusion
criteria were age younger than 18 years, residence
outside Croatia, inability to read or independently
complete the questionnaire, refusal or withdrawal
of informed consent, and questionnaires with miss-
ing data that prevented the calculation of BMI or the
SAHLCA-50 total score.

An a priori power analysis was performed using
G*Power [27] to estimate the required sample size
for multiple linear regression (fixed model, R? de-
viation from zero). Assuming a medium effect size
(f2=015), o = 0.05, statistical power (1-B) = 0.95, and
nine predictors, the required sample size was 166
participants. The final sample comprised 195 partic-
ipants, exceeding the estimated minimum sample
size.

Data collection procedure

Data were collected in person between March and
April 2023 using paper-based instruments. Partic-
ipants independently completed the sociodemo-
graphic and lifestyle section of the questionnaire.
The SAHLCA-50 was administered individually, face-
to-face, by a member of the research team, who re-
corded the participants' pronunciation and word-as-
sociation responses. The average time required to
complete the entire data collection procedure was
approximately 10-13 minutes.

Instruments

The questionnaire consisted of two sections. The first
section collected sociodemographic data, including
sex, age, place of residence, educational level, em-
ployment status, and marital status, as well as infor-
mation on physical activity and the number of meals
consumed per day. Body weight and height were
self-reported. BMI was calculated as body weight in
kilograms divided by height in meters squared (kg/
m2). According to World Health Organization criteria,
participants were classified as underweight (BMI <
18.5 kg/m2), normal weight (BMI 18.5-249 kg/m3),
overweight (BMI 25.0-29.9 kg/m?2), or obese (BMI >
30.0 kg/m2) [1]. The second section assessed func-
tional health literacy using the Short Assessment of
Health Literacy for Croatian Adults (SAHLCA-50). The
instrument consists of 50 medical terms. For each
item, participants were asked to read the medical
term aloud and select the semantically related word
from two alternatives; the response option “I do not
know” was also available. One point was awarded
when both the pronunciation and word association
were correct, whereas an incorrect response or the
response “I do not know” was scored as 0. The total
score ranged from 0 to 50, with higher scores indi-
cating higher functional health literacy. The Croatian
validation study demonstrated high internal consis-
tency (Cronbach's o = 0.91) [28].

Statistical data analysis

Descriptive statistics were used to summarize the
study variables. Continuous variables are present-
ed as medians and interquartile ranges (IQRs). The
normality of data distribution was assessed using
the Shapiro-Wilk test. Since the data were not nor-
mally distributed (P < 0.05), non-parametric tests
were applied. The Mann-Whitney U test was used to
compare two independent groups, and the Kruskal-
Wallis test was used to compare multiple indepen-
dent groups. When the Kruskal-Wallis test indicated
a significant difference, pairwise comparisons were
performed using Dunn's post hoc test. Associations
between variables were assessed using Spearman's
rank correlation coefficient. Multiple linear regres-
sion analysis was performed to identify predictors
of body mass index (BMI). All assumptions for re-
gression analysis, including linearity, normality of re-
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siduals, homoscedasticity, and absence of multicol-
linearity, were verified before analysis. A two-sided P
value < 0.05 was considered statistically significant.
Statistical analyses were performed using JASP ver-
sion 017.21 (Department of Psychological Methods,
University of Amsterdam, Amsterdam, The Nether-
lands) [29].

Ethical considerations

The study was conducted in accordance with the
ethical principles of the Declaration of Helsinki. The
study involved an anonymous, non-interventional
survey of adults from the general population and did
notinclude the collection of directly identifiable per-
sonal data. Participation was voluntary. Before com-
pleting the questionnaire, all participants received
written and verbal information about the purpose
and procedures of the study and provided written
informed consent. Participants were informed that
they could withdraw from the study at any time with-
out consequences. Signed informed consent forms
were stored separately from the completed ques-
tionnaires in sealed envelopes to prevent any link
between participants and their responses.

RESULTS

A total of 195 participants were included in the study,
of whom 165 (84.6%) were female and 30 (15.4%) were
male. The median age was 35 years (IQR, 26-47 years)
(Table 1).

Table 1. Distribution of participants' demographic
characteristics (N = 195)

Characteristics n (%)
Education level Elementary 7 (3.6)
school
Secondary 130 (66.7)
education
Higher 37 (19.0)
education
University 21(10.8)
degree and
above
Employment Employed 156 (80.0)
Unemployed 33(16.9)
Retired 6 (31)
Place of residence City 98 (50.3)
Village 97 (49.7)
Physical activity No 61(313)
Several times 27 (13.8)
ayear
Several times a 48 (24.6)
week
Several times a 38 (19.5)
month
Daily 21(10.8)
Number of meals per One meal 5(2.6)
day Two meals 65 (33.3)
Three meals 95 (48.7)
Four meals 30 (15.4)
Self-rated health Very poor 0(0.0)
Poor 7(3.6)
Moderate 40 (20.5)
Good 113 (57.9)
Very good 35(17.9)
Presence of chronic  Yes 42 (21.5)
disease No 153 (78.5)

Characteristics n (%)

Sex Male 30 (15.4)
Female 165 (84.6)

Marital status Married 122 (62.6)
Divorced 9 (4.6)
Single 57 (29.2)
Widowed 7(3.6)

Most participants had normal body weight (88
451%). The median BMI was 251 (IQR, 22.4-28.6), and
the median health literacy score was 47 (IQR, 44-48)
(Table 2).
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Table 2. Distribution of BMI categories and descrip-  BMI differed significantly according to marital status
tive statistics for body mass index and health liter- (P = 0.015). Post hoc Dunn's test indicated that single
acy (N =195) participants had significantly lower BMI than mar-
ried and widowed participants (P < 0.05). BMI also

Original scientific article

Varlable n (%) differed significantly according to employment sta-
BMI category Underweight 5(2.6) tus (P = 0.018). Retired participants had significantly
Normal weight 88 (451) higher BMI than employed and unemployed partici-
Overweight 68 (34.9) pants (P < 0.05) (Table 3).
Obesity 34 (17.4)
Median (IQR)
BMI 251
Health literacy (224 - 28.6)
score 47 (44 — 48)

Note: BMI - body mass index

Table 3. BM| by marital and employment status (N = 195)

Variable oM P-value*
Median (IQR)
Marital status Married 25.76 (2317- 28.73)
Divorced 23.37 (2213 - 26.53)
Single 2411 (20.55 - 26.71) 00
Widowed 28.68 (23.35 - 35.43)
Employment Employed 25.04 (22.65 — 28.53)
Unemployed 2416 (21.65 — 29.24) 0.018
Retired 30.44 (27.63 - 35.25)
Note: BMI — body mass index; *Kruskal-Wallis test.
Spearman correlation analysis showed that BMI was Variables BMI
i;g(nplﬁzc_ag.’i;yz’npefa(i):f(\)qeg, cs(;;r(e;a;[e_do .:\;Iéhph:ez%: z})l,tzrna(; Presence of chronic disease p -0132
educational level (p = -0.193, P = 0.007). BMI was also P-value 0.065
moderately positively correlated with age (p = 0372, ~ Self-rated health P 0.063
P < 0.007), indicating that BMI tended to increase P-value 0.384
with increasing age (Table 4). Physical activity 0 0129
Table 4. Spearman correlations between BMI and p-value 0.073
selected sociodemographic and health-related vari- Place of residence 0 0.067
ables P-value 0.352
Variables BMI Number of meals per day P 0.033
Age D 0372 P-value 0.649
p-value <0.001 Health literacy score o -0172
Sex D -0176 P-value 0.016
P-value 0.014 Note: p = Spearman correlation coefficient; P values for Spearman
correlation analysis
Education o -0193

P-value 0.007
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A multiple linear regression analysis was performed
to identify predictors of BMI. Variables that were
significantly associated with BMI in the bivariate
analyses (educational level, age, sex, employment
status, marital status, and health literacy) were in-
cluded in the regression model. The overall model

was statistically significant (F(9, 185) = 4.26, P < 0.001)
and explained 131% of the variance in BMI (adjusted
R2=0131). Age (B = 0.120, B = 0.321, 95% CI for B 0.054-
0185, P < 0.001) and sex (B = -2.708, B = -0.201, 95%
Cl for B -4.608 to -0.807, P = 0.005) were significant
independent predictors of BMI (Table 5).

Table 5. Multiple linear regression analysis of predictors of body mass index (BMI)

95% Cl for B

B B t p Lower Upper Adj::ted

Bound Bound

(Constant) 29.546 6.239 <0.001 20.203 38.889 0.131

Education -0.470 -0.070 -0.951 0.343 -1.443 0.504

Age 0120 0.321 3.588 <0.001 0.054 0185

Literacy -0.028 -0.023 -0.287 0.774 -0.215 0160

Sex -2.708 -0.201 -2.810 0.005 -4.608 -0.807

Employment - retired -1.363 -0.048 -0.525 0.600 -6.481 3.755

Employment - employed -0.682 -0.056 -0.735 0.463 -2.510 1147

Marital - single -0.446 -0.042 -0.525 0.600 -2123 1.231

Marital - divorced -2.379 -0.103 -1.439 0152 -5.639 0.882

Marital - widowed 2.004 0.077 1.076 0.283 -1.671 5.678

Note: B - unstandardized regression coefficient; - standardized regression coefficient; Cl = confidence interval; adjusted R? - adjusted

coefficient of determination.

DISCUSSION

This study examined the contribution of health liter-
acy and sociodemographic factors to BMI. Although
several variables were significantly associated with
BMI in the bivariate analyses, only age and sex re-
mained significant independent predictors in the
multivariable regression model.

In the present sample, male sex was independently
associated with higher BMI. Sex differences in BMI
may reflect biological differences in body composition
and fat distribution, as well as sociocultural and be-
havioral factors [30]. Studies among adolescents and
university students have also reported sex differences
in body-image dissatisfaction, appearance compari-
sons, and body self-perception [31-35]. However, be-
cause these studies predominantly involved younger
populations and focused on body image rather than
predictors of BMI, they should be interpreted as con-
textual evidence rather than direct explanations of
the association observed in the present study.

Age was positively associated with BMI and re-
mained an independent predictor in the multivari-
able model. Age-related changes in height, errors in
self-reported weight and height, and differences in
body composition can affect BMI estimates and their
interpretation [36-40]. Studies in older adults have
also shown that the use of alternative height mea-
sures may materially alter BMI values and nutritional
classification [41, 42]. Therefore, the association ob-
served in the present study should be interpreted as
a relationship between chronological age and BMI
rather than as evidence of a specific metabolic or
hormonal mechanism.

Health literacy was negatively correlated with BMI in
the bivariate analysis but was not an independent
predictor after adjustment for sociodemographic
characteristics. The relatively narrow distribution of
SAHLCA-50 scores in the present sample, with a me-
dian of 47 and an interquartile range of 44-48, may
have reduced the ability to identify an independent
association.
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Evidence regarding the relationship between health
literacy and BMI is inconsistent. A Croatian study us-
ing the SAHLCA-50 found no statistically significant
differences in health literacy according to BMI cat-
egories [43]. In contrast, a population-based study
among Albanian adults found that inadequate
health literacy was independently associated with
higher odds of overweight and obesity [44]. Stud-
ies among Taiwanese schoolchildren and Portu-
guese adults also reported associations between
health literacy and weight-related outcomes [45, 46],
whereas a study among Iranian high school students
found no statistically significant correlation between
health literacy and BMI [47].

Taken together, these findings suggest that the rela-
tionship between health literacy and BMI may vary
according to age, population characteristics, the
instrument used to assess health literacy, and the
behavioral and socioeconomic variables included in
the analysis. Health literacy may support healthier
decision-making, but it should not be interpreted as
a sufficient or direct determinant of body weight.

Overall, the variables included in the regression
model explained a relatively small proportion of
BMI variance (adjusted R2 = 0.131). This result indi-
cates that a substantial proportion of BMI variance
remains unexplained and may be attributable to
biological, psychological, behavioral, social, and en-
vironmental factors that were not included in the
model. Therefore, these findings emphasize the
need for future research that would encompass a
wider spectrum of variables and consider possible
interactions between individual characteristics, life-
style, and socioeconomic circumstances.

In this sample, 68 participants (34.9%) were over-
weight and 34 participants (17.4%) were obese, indi-
cating that excess body weight was common among
the participants. These findings are consistent with
current global estimates reported by the World
Health Organization, indicating that overweight
and obesity remain major public health challenges
worldwide [1]. Such data confirm that obesity re-
mains a serious public health problem and empha-
size the need for preventive and intervention mea-
sures in different age groups.

The results indicate the need for a personalized and
age-sensitive approach to the prevention and treat-
ment of obesity. Older adults should be included in

programs that promote physical activity and support
metabolic health, while the development of sex-spe-
cific educational strategies is also recommended,
given the differences between men and women in
body perception, motivation, and approaches to
weight management. Nurses, as key members of
multidisciplinary teams, play an important role in
implementing such interventions by identifying at-
risk groups, providing individualized counseling,
and encouraging long-term behavioral change. The
relatively high proportion of participants with over-
weight or obesity highlights the importance of early
prevention, particularly among younger adults. Pro-
grams that promote healthy eating habits, regular
physical activity, and reduced sedentary behavior
should be an integral part of primary healthcare, ed-
ucational curricula, and public health initiatives.

Future research should include participants across
a broader age range to improve the generalizability
of the findings. It is also recommended to include a
larger sample and apply a longitudinal study design
to better examine the causal relationship between
health literacy and changes in nutritional status over
time. Furthermore, incorporating objective measures
of physical activity, dietary habits, and psychological
factors may provide a more comprehensive under-
standing of their potential mediating or moderating
role in the relationship between health literacy and
BMI.

Study Limitations

Despite the contribution of this study, several lim-
itations should be considered when interpreting
the findings. The study relied on self-reported data,
which may have resulted in inaccuracies in report-
ing body weight, height, and dietary habits. In ad-
dition, the sample was relatively small and not ful-
ly representative of the Croatian adult population,
owing to the predominance of younger participants
and women. Furthermore, the cross-sectional design
precludes conclusions about causal relationships
between health literacy and BMI. Finally, several
potentially important variables, including detailed
measures of physical activity, stress, socioeconom-
ic status, and genetic predisposition, were not as-
sessed and may have contributed to the unexplained
variation in BMI.

Original scientific article
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CONCLUSION

The results of this study highlight the multifacto-
rial nature of body mass index (BMI), with age and
sex emerging as significant independent predictors,
whereas health literacy was not a significant predic-
tor in the multivariable model. Nevertheless, health
literacy remains an important component of health
promotion, as it may support healthier decisions and
behaviors that influence nutritional status over time.
These findings underscore the importance of adopt-
ing a comprehensive approach to obesity prevention
and management that considers biological, psycho-
logical, and social determinants of body weight.

Acknowledgments

The authors would like to thank all the participants.

Funding sources

This research received no external funding.

Author Contributions

Conceptualization, M.M. and S.M;; Methodology, .M,
Z.D., RL; Software, M.M., MV.; Formal Analysis, M.M.,
M.V, R.L; Investigation, S.K, I.B.; Resources, S.K, I.B;
Writing - Original Draft Preparation, MM, .M., R.L;
Writing — Review & Editing, S.M., Z.D.; Visualization,
S.K, I.B.; Supervision, M.M. and S.M.

Declaration of Conflicting Interest

The authors declare no conflicts of interest.

REFERENCES

1. World Health Organization. Obesity and overweight
[Internet]. 2024 [cited 2025 Oct 9]. Available from:
https://www.who.int/news-room/fact-sheets/detail/
obesity-and-overweight

10.

1.

12.

World Health Organization. One in eight people are
now living with obesity [Internet]. 2024 Mar 1 [cited
2025 Oct 9]. Available from: https://www.who.int/
news/item/01-03-2024-one-in-eight-people-are-
now-living-with-obesity

Ahmed SK, Mohammed RA. Obesity: Prevalence,
causes, consequences, management, preventive
strategies and future research directions. Metabo-
lism Open. 2025;27:100375. https://doi.org/10.1016/].
metop.2025.100375

Westbury S, Oyebode O, van Rens T, Barber TM. Obe-
sity stigma: Causes, consequences, and potential
solutions. Curr Obes Rep. 2023;12:10-23. https://doi.
0rg/101007/s13679-023-00495-3

Jordan S, Hoebel J. Health literacy of adults in Germa-
ny: findings from the German Health Update (GEDA)
study. Bundesgesundheitsblatt Gesundheitsforschung
Gesundheitsschutz. 2015:58(9):942-950. https://doi.
org/10.1007/s00103-015-2200-z

Schaeffer D, Berens EM, Vogt D, Gille S, Griese L, Klinger J,
et al. Health literacy in Germany: findings of a represen-
tative follow-up survey. Dtsch Arztebl Int. 2021:118(43):723-
728. https://doi.org/10.3238 /arztebl.m2021.0310

Svendsen MT, Bak CK, Sgrensen K, Pelikan J, Ridder-
sholm S, Skals RK, et al. Associations of health literacy
with socioeconomic position, health risk behavior, and
health status: a large national population-based survey
among Danish adults. BMC Public Health. 2020;20(1):565.
https://doi.org/10.1186/512889-020-08498-8

Broder J, Okan O, Bauer U, Bruland D, Schlupp S, Boll-
weg TM, et al. Health literacy in childhood and youth:
a systematic review of definitions and models. BMC
Public Health. 2017;17(1):361. https://doi.org/101186/
512889-017-4267-y

Ayaz-Alkaya S, Kulakgi-Altintas H. Nutrition-exercise
behaviors, health literacy level, and related factors in
adolescents in Turkey. ) Sch Health. 2021;91(8):625-631.
https://doi.org/101111/josh13057

Buchmann M, Jordan S, Loer AKM, Finger JD, Domanska
OM. Motivational readiness for physical activity and
health literacy: results of a cross-sectional survey of
the adult population in Germany. BMC Public Health.
2023;23:331. https://doi.org/10.1186/512889-023-15219-4

Lee Y, Kim T, Jung H. The relationships between food
literacy, health promotion literacy and healthy eating
habits among young adults in South Korea. Foods.
2022:11(16):2467. https://doi.org/10.3390/foods11162467

Namdar A, Naghizadeh MM, Zamani M, Montazeri A.
Exploring the relationship between health literacy
and fast food consumption: a population-based study
from southern Iran. BMC Public Health. 2021;21:757.
https://doi.org/101186/512889-021-10763-3



Mami¢ M. et al. Health Literacy, Sociodemographics, and BMI. NEC 2026; 21): 43-52 | 51 [ NI

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Prioreschi A, Wrottesley SV, Cohen E, Reddy A, Said-Mo-
hamed R, Twine R, et al. Examining the relationships
between body image, eating attitudes, BMI, and phys-
ical activity in rural and urban South African young
adult females using structural equation modeling.
PLoS One. 2017:12(11):e0187508. https://doi.org/101371/
journal.pone.0187508

PudrovskaT,Anishkin A. Early-life socioeconomicstatus
and physical activity in later life: evidence from struc-
tural equation models. ) Aging Health. 2013;25(3):383-
404. https://doi.org/10.1177/0898264312468601

Darbandi M, Najafi F, PasdarY, Rezaeian S.Structural equa-
tion model analysis for the evaluation of factors associ-
ated with overweight and obesity in menopausal women
in RaNCD cohort study. Menopause. 2020;27(2):208-215.
https://doi.org/101097/ GME.0000000000001452

Jalali-Farahani S, Amiri P, Karimi M, Gharibzadeh S, Mirmi-
ran P, Azizi F. Socio-behavioral factors associated with
overweight and central obesity in Tehranian adults: a
structural equation model. Int ) Behav Med. 2017:24(1):110-
119. https://doi.org/101007/512529-016-9574-7

Tremblay MS, Pérez CE, Ardern Cl, Bryan SN, Katzmarzyk
PT. Obesity, overweight and ethnicity. Health Rep.
2005:16(4):23-34.

Kirby JB, Liang L, Chen HJ, Wang Y. Race, place, and
obesity: the complex relationships among commu-
nity racial/ethnic composition, individual race/eth-
nicity, and obesity in the United States. Am J Public
Health. 2012;102(8):1572-1578. https://doi.org/10.2105/
AJPH.2011.300452

Latner JD, Stunkard AJ, Wilson GT. Stigmatized stu-
dents: age, sex, and ethnicity effects in the stigmatiza-
tion of obesity. Obes Res. 2005;13(7):1226-1231. https://
doi.org/101038/0by.2005.145

Chew HSJ, Loong SSE, Lim SL, Tam WSW, Chew NWS,
Chin YH, et al. Socio-demographic, behavioral and
psychological factors associated with high BMI among
adults in a Southeast Asian multi-ethnic society: a
structural equation model. Nutrients. 2023;15(8):1826.
https://doi.org/10.3390/nu15081826

Ciria LF, Watson P, Vadillo MA, Luque D. Is the habit
system altered in individuals with obesity? A system-
atic review. Neurosci Biobehav Rev. 2021;128:621-632.
https://doi.org/101016/j.neubiorev.2021.07.006

Wharton S, Lau DCW, Vallis M, Sharma AM, Biertho L,
Campbell-Scherer D, et al. Obesity in adults: a clin-
ical practice guideline. CMA). 2020;192(31):E875-E891.
https://doi.org/101503/cmaj191707

Piwowarczyk E, MacPhee M, Howe J. Nurses' role in
obesity management in adults in primary health-
care settings worldwide: a scoping review. Health-
care. 2024;12(17):1700. https://doi.org/10.3390/ health-
care12171700

24.

25.

26.

27.

28.

29.

30.

3.

32.

33

34.

35.

Phillips K, Wood F, Kinnersley P. Tackling obesity: the
challenge of obesity management for practice nurses
in primary care. Fam Pract. 2014;31(1):51-59. https://doi.
org/101093/fampra/cmt054

van Dillen SME, Hiddink GJ. To what extent do prima-
ry care practice nurses act as case managers lifestyle
counselling regarding weight management? A system-
atic review. BMC Fam Pract. 2014;15:197. https://doi.
0rg/101186/512875-014-0197-2

World Health Organization. Nursing and midwifery
[Internet]. Geneva: World Health Organization; [cit-
ed 2026 Jul 30]. Available from: https://www.who.int/
health-topics/nursing

Faul F, Erdfelder E, Lang AG, Buchner A. G*Power 3: A
flexible statistical power analysis program for the so-
cial, behavioral, and biomedical sciences. Behav Res
Methods. 2007;:39(2):175-191. doi: 10.3758 / BF03193146.

Placento H, Lovric B, Gvozdanovic Z, Farci¢ N, Jovanovic
T, Jovanovic JT, et al. Croatian version of the Short As-
sessment of Health Literacy for Spanish Adults (SAHL-
SA-50): Cross-cultural adaptation and psychomet-
ric evaluation. Healthcare. 2022;10(1):111. https://doi.
0rg/10.3390/ healthcare10010111

JASP Team. JASP (Version 017.21) [Computer software].
Amsterdam: University of Amsterdam; 2023.

Kim H, Kim SE, Sung MK. Sex and gender differences in
obesity: Biological, sociocultural, and clinical perspec-
tives. World ) Mens Health. 2025;43(4):758-772. https://
doi.org/10.5534/wjmh.250126

Gonzaga I, Claumann GS, Scarabelot KS, Silva DAS,
Pelegrini A. Body image dissatisfaction in adoles-
cents: comparison with physical activity, teasing and
social support. J Health Psychol. 2021;26(10):1651-1660.
https://doi.org/10.1177/1359105319887796

Rutledge CM, Gillmor KL, Gillen MM. Does this pro-
file picture make me look fat? Facebook and body
image in college students. Psychol Pop Media Cult.
2013;2(4):251-258. https://doi.org/10.1037/ppm0000011

Fardouly J, Pinkus RT, Vartanian LR. The impact of
appearance comparisons made through social me-
dia, traditional media, and in person in women's ev-
eryday lives. Body Image. 2017;20:31-39. https://doi.
org/10.1016/j.bodyim.2016.11.002

Pop CL. Body mass index and body image anxiety in a sam-
ple of undergraduate students. Phys Educ Stud. 2018;22(2):
77-82. https://doi.org/1015561/20755279.2018.0204

Rojo-Ramos J, Polo-Campos |, Garcia-Gordillo MA, Adsu-
arJC, Galan-Arroyo C, Gbmez-Paniagua S. The importance
of gender in body mass index, age, and body self-per-
ception of university students in Spain. Sustainability.
2023;15(6):4848. https://doi.org/10.3390/su15064848.

Original scientific article



(4]
N

Original scientific article

| Mamic M. et al. Health Literacy, Sociodemographics, and BMI. NEC 2026; 2(1): 43 - 52

36.

37.

38.

39.

40.

41.

Holt PR, Altayar O, Alpers DH. Height with age af-
fects body mass index (BMI) assessment of chronic
disease risk. Nutrients. 2023:15(21):4694. https://doi.
0rg/10.3390/nu15214694.

Gorber SC, Tremblay M, Moher D, Gorber B. A compar-
ison of direct vs self-report measures for assessing
height, weight and body mass index: A systemat-
ic review. Obes Rev. 2007;8(4):307-326. https://doi.
0rg/101111/}.1467-789X.2007.00347 X.

Klingberg S, Mehlig K, Dangol R, Bjorkelund C, Heit-
mann BL, Lissner L. Loss of height predicts total and
cardiovascular mortality: A cohort study of north-
ern European women. BMJ Open. 2021:11(8):e049122.
https://doi.org/101136/bmjopen-2021-049122.

Ablove T, Binkley N, Leadley S, Shelton J, Ablove R.
Body mass index continues to accurately predict per-
cent body fat as women age despite changes in mus-
cle mass and height. Menopause. 2015;22(7):727-730.
https://doi.org/101097/GME.0000000000000382.

Heymsfield SB, Gallagher D, Mayer L, Beetsch J, Pietro-
belli A. Scaling of human body composition to stat-
ure: New insights into body mass index. Am ] Clin Nutr.
2007;86(1):82-91. https://doi.org/101093/ajcn/86.1.82.

Hirani V, Mindell J. A comparison of measured height
and demi-span equivalent height in the assessment
of body mass index among people aged 65 years and
over in England. Age Ageing. 2008;37(3):311-317. https://
doi.org/101093/ageing/afm197.

42.

43.

4,

45.

46.

47.

Gavriilidou NN, Pihlsgard M, Elmstahl S. High de-
gree of BMI misclassification of malnutrition among
Swedish elderly population: Age-adjusted height
estimation using knee height and demispan. Eur J
Clin Nutr. 2015;69(5):565-571. https://doi.org/10.1038/
ejcn.2014183.

Lovri¢ B, Placento H, Farci¢ N, LipiC BaligaC M, Miksic
S, Mamic M, et al. Association between health litera-
cy and prevalence of obesity, arterial hypertension,
and diabetes mellitus. Int J Environ Res Public Health.
2022:19(15):9002. https://doi.org/10.3390/ijerph19159002.

Toci E, Burazeri G, Kamberi H, Togi D, Roshi E, Jerliu N,
et al. Health literacy and body mass index: A popula-
tion-based study in a South-Eastern European coun-
try. ) Public Health (Oxf). 2021:43(1):123-130. https://doi.
org/10.1093/pubmed/fdz103.

Shih SF, Liu CH, Liao LL, Osborne RH. Health literacy and
the determinants of obesity: A population-based sur-
vey of sixth grade school children in Taiwan. BMC Public
Health. 2016;16:280. https://doi.org/101186/512889-016-
2879-2.

Cunha M, Gaspar R, Fonseca S, Almeida D, Silva M,
Nunes L. Implications of literacy for health for body
mass index. Aten Primaria. 2014;46(Suppl 5):180-186.
https://doi.org/10.1016/S50212-6567(14)70088-5.

Zare-Zardiny MR, Abazari F, Zakeri MA, Dastras M,
Farokhzadian J. The association between body
mass index and health literacy in high school stu-
dents: A cross-sectional study. ) Educ Health Promot.
2021:10:431. https://doi.org/10.4103/jehp.jehp_96_21.



