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Abstract

Background/Objectives: Overnutrition, defined as the excessive intake of energy and
nutrients leading to increased body mass, is a major contributor to morbidity and mortality
worldwide. In Hungary, dietary and lifestyle habits, combined with rapid population aging,
make older adults particularly vulnerable to excess weight. This study aimed to assess
the prevalence and determinants of overnutrition among Hungarian women aged 65 years
and older, focusing on socio-demographic, lifestyle, and health-related factors. Meth-
ods: A repeated cross-sectional analysis was conducted using pooled data from the 2009,
2014, and 2019 Hungarian waves of the European Health Interview Survey (2385 women
aged >65 years). Overnutrition was defined as Body Mass Index (BMI) >25 kg/m?. Asso-
ciations with explanatory variables were assessed using chi-square tests and multivariable
logistic regression, with adjusted odds ratios (ORs) and 95% confidence intervals (ClIs).
Results: The prevalence of overnutrition was highest in 2014 (35.7%) and lowest in 2019
(30.9%). Significant predictors included marital status (OR = 0.77, 95% CI: 0.63-0.94), ter-
tiary education/primary (OR = 1.62, 95% CI: 1.18-2.22), and income level (2nd /1st quintile:
OR = 0.67, 95% CI: 0.51-0.88). Smoking, diabetes, arthrosis, and hypercholesterolemia
were associated with lower odds. Poor self-perceived health (OR = 1.45, 95% CI: 1.15-1.82)
and mental illness (OR = 1.46, 95% CI: 1.05-2.05) were independently associated with
increased risk. Conclusions: The high prevalence of overnutrition in older Hungarian
women highlights the importance of targeted public health strategies addressing social
disparities and lifestyle behaviors.

Keywords: overnutrition; older women; lifestyle factors; European Health Interview
Survey; Hungary

1. Introduction

Overnutrition, a form of malnutrition, refers to excessive energy and nutrient intake
that increases body fat and is evaluated by Body Mass Index (BMI), with 25.0-29.9 kg/m?
classified as overweight and >30 kg/m? as obesity [1,2]. In 2022, the World Health Orga-
nization reported that about 2.5 billion adults worldwide, 43% of the global population,
were overweight, including more than 890 million with obesity [2]. In the European region,
nearly 60% of adults fall into these categories [2]. Excess body weight is a major contributor
to morbidity and mortality, as it is strongly associated with non-communicable diseases
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such as type 2 diabetes, cardiovascular disease, hypertension, and several types of can-
cer [3]. At the individual level, obesity is associated with psychological challenges such
as depression and anxiety, while on a larger scale, it creates substantial direct and indirect
costs, placing a heavy burden on healthcare systems and social resources [4,5].

The increasing prevalence of overnutrition has been mainly shaped by the “nutrition
transition,” characterized by higher consumption of ultra-processed, calorie-rich foods
and sugar-sweetened beverages [4,6]. Sedentary lifestyles associated with urbanization,
mechanization, and extended screen time further contribute to weight gain [7]. Disparities
in socioeconomic status also have a significant impact, as differences in income, education,
and access to resources greatly affect food choices, physical activity options, and, in turn,
obesity risk [8].

Aging leads to physiological, nutritional, and dietary changes such as decreased
muscle mass, slower metabolism, and fat redistribution, raising the risk of excess weight
and related comorbidities [9]. Sarcopenic obesity, the combination of muscle loss and fat
accumulation, has particularly adverse effects, being linked to frailty, mobility issues, dis-
ability, and increased mortality [10,11]. Beyond these biological changes, postmenopausal
hormonal decline following menopause, a decrease in lean mass, financial limitations,
caregiving responsibilities, and psychosocial stressors all contribute to the increased risk of
obesity observed among older women [12]. In Europe, the prevalence of obesity reaches its
maximum between the ages of 65 and 74, with females consistently showing higher rates
than males [13]. This disparity is especially evident in Central and Eastern Europe, where
Hungary is classified among the most affected nations [14].

In Hungary, dietary and lifestyle patterns fall short of European recommendations, as
indicated by national surveys reporting high intakes of saturated fats and sugars, frequent
consumption of processed foods, and low consumption of fruits and vegetables [6,9]. These
patterns reflect broader trends in Central and Eastern Europe associated with the nutrition
transition [6]. Meanwhile, Hungary is experiencing rapid demographic aging, with women
aged 65 or older among the fastest-growing groups [13]. The coexistence of aging and
obesity makes the prevention and management of overnutrition in older women a medical
concern and a pressing public health priority [15]. Also, the economic burden is expected
to increase as it leads to higher healthcare utilization and costs [16]. Despite this burden,
research on obesity among older women in Central and Eastern Europe is still limited.

Addressing this gap requires understanding the multifactorial nature of overnutrition,
shaped by personal and social factors beyond a country’s economic status or overall
health trends [4]. Lower socioeconomic status, limited income, and lower educational
attainment are consistently associated with poorer diet quality and higher obesity rates
across Europe [17]. The living environment further influences these disadvantages, as
individuals residing in rural areas often have limited access to high-quality food and
healthcare services, whereas urban populations are more likely to experience sedentary
lifestyles [18]. Relationship status influences weight regulation by shaping eating behaviors
and routines, as those living alone are less motivated to prepare healthy meals, resulting in
less diverse, lower-quality diets [19].

Smoking and alcohol use are longstanding lifestyle behaviors in Hungary, with high
prevalence reported across multiple population groups [20]. National trend data indicate
that smoking rates among Hungarian women have increased in recent decades, reflecting
broader social and behavioral influences on tobacco use [20,21]. Alcohol consumption is
rooted in cultural traditions where regular intake of alcoholic beverages often occurs along-
side energy-dense meals, contributing to excess calorie intake and poorer diet quality [9,22].

Socioeconomic, dietary, and cultural factors influence the distribution of chronic
conditions [23]. Cardiovascular diseases remain a major public health issue, while dia-
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betes affects 9.1% of adults, with type 2 increasing sharply with age [24,25]. Traditional
energy-dense dietary habits have been associated with higher hypercholesterolemia rates,
raising cardiometabolic risk and contributing to excess weight [26]. Gastrointestinal con-
ditions like peptic ulcer disease can affect nutritional status through medication use and
dietary changes, altering the risk of under- or overnutrition depending on severity and
treatment response.

Emotional and psychological factors further elevate the risk of overnutrition. De-
pression affects about 35.1% of European women aged 65 and older and contributes to
emotional eating [27,28]. Additionally, reporting self-perceived health offers vital insight
into overall well-being, as lower health status typically indicates a combination of chronic
conditions, functional limitations, and psychological distress [29].

Considering the gaps in existing research on older female populations, this study
aimed to assess the prevalence and determinants of overnutrition among Hungarian
women aged 65 years and older using data from three nationally representative surveys.
The analysis investigated how sociodemographic, lifestyle, and health-related factors were
associated with overnutrition. By focusing on a highly vulnerable yet underrepresented
population, this research aims to generate evidence that can inform targeted prevention
and intervention strategies.

2. Materials and Methods
2.1. Study Design and Data

The study employed a repeated cross-sectional design, using anonymized secondary
data from the Hungarian waves of the European Health Interview Survey (EHIS), con-
ducted in 2009, 2014, and 2019. This survey is a standardized initiative coordinated by
Eurostat aimed at collecting comparable health data across European Union member states
from nationally representative samples of individuals aged 15 and older. The three survey
waves align with Hungary’s official EHIS timeline, enabling a reliable trend analysis over
ten years. All data collection processes were conducted voluntarily and adhered to both
national and European Union ethical standards, with informed consent obtained from all
participants. For this analysis, the three datasets were merged to focus on women aged 65
and older, resulting in a final sample of 2385 participants (n = 662 in 2009, n = 757 in 2014,
and n = 966 in 2019).

2.2. Variables

The primary outcome variable of the study was overnutrition, measured using the
body mass index (BMI), calculated as weight in kilograms divided by height in meters
squared (kg/m?), based on participants’ self-reported values collected through the EHIS
questionnaire [30]. According to WHO guidelines, BMI was categorized into normal weight
(<25kg/ m?) and overnutrition (>25 kg/ m?) [2]. Suppose a participant was unable to recall
their exact height or weight; an estimated value was recorded. If no reliable estimate was
available, the data were marked as missing and excluded from the analysis.

Explanatory variables included socio-demographic, lifestyle, and health-related factors.
Marital status was categorized as single (including divorced or widowed) or not single
(married or cohabiting), based on participants’ self-reports. Educational attainment was
defined at three levels: primary (completion of 8 years of basic education), secondary
(completion of high school with a diploma), and tertiary (college or university degree or
higher). Household income was measured as equivalized disposable income, calculated
using the EU-SILC equivalence scale, and divided into quintiles from the 1st (lowest) to the
5th (highest) [31]. Because income alone may not fully reflect financial strain in older adults,
subjective financial status was included as a complementary measure and assessed through
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self-reported perceptions of their economic situation, which asked participants how easily
their household could meet its monthly expenses [30]. Responses were provided on a
five-point Likert scale and were categorized into three groups: good (very easily/easily),
average (with some difficulty), and poor (with difficulty/great difficulty). The residential
area was classified based on the EHIS Degree of Urbanization: urban (cities, towns, and
suburbs) or rural (sparsely populated areas) [30]. Lifestyle factors included smoking
and alcohol consumption behaviors. Smoking status was assessed with a question about
current tobacco use (smoker/non-smoker). Alcohol consumption was determined by
asking participants if they had consumed any alcoholic beverages in the past 12 months
(drinker /non-drinker).

Mental and self-perceived health were included as psychosocial indicators of emo-
tional well-being and subjective health assessments. The EHIS item evaluated self-perceived
health by asking, “How is your health in general?” with five response options, which were
recoded into categories of good (very good/good), average (fair), and poor (bad/very
bad) [30]. Additional health conditions were recorded as binary variables (yes/no), in-
cluding diabetes, peptic ulcer, hypercholesterolemia, cardiovascular disease, arthrosis, and
mental illness.

2.3. Statistical Analysis

Statistical analyses were performed to summarize participant characteristics and
identify factors associated with overnutrition. Explanatory variables were selected based on
previous research and established literature across four domains. Socioeconomic indicators
reflected structural determinants affecting living conditions, resource availability, diet
quality, and access to healthcare. Behavioral factors were analyzed due to their effects
on metabolic processes, energy balance, and culturally shaped behaviors. Health-related
characteristics covered common chronic conditions among adults that may influence body
weight through physiological changes or medication use, and psychosocial factors were
considered to capture subjective health perceptions and mental health status, as well as
their potential effects on eating behavior. The analysis was based on the hypothesis that
overnutrition, defined as BMI > 25 kg/ m?, is associated with sociodemographic, behavioral,
health-related, and psychosocial factors among Hungarian women aged 65 years and older.

To examine these associations, descriptive statistics were first used to categorize partic-
ipants by BMI and calculate frequencies and percentages, with group differences assessed
using chi-square tests. Associations between overnutrition and the explanatory variables
were explored through multivariable logistic regression. All explanatory variables were
entered concurrently into the models to obtain fully adjusted odds ratios (ORs) with 95%
confidence intervals (Cls). Separate regression models were estimated for each survey year
(2009, 2014, and 2019) and for the combined dataset to evaluate overall trends. Participants
with missing BMI or covariate data were excluded. All analyses were performed using
Stata IC version 18.0 [32], with statistical significance defined as p < 0.05.

3. Results
3.1. Descriptive Characteristics of the Study Population

Table 1 summarizes the socio-demographic and health-related characteristics of the
2385 Hungarian female participants aged 65 and older, focusing on their BMI status. Overall,
33.1% (n = 783) of the study population were classified as overnourished (BMI > 25 kg/m?),
while 66.9% (n = 1584) had a normal weight (BMI < 25 kg/ m?). The highest prevalence of
overnutrition was observed in 2014 (35.7%), followed by 2009 (33.2%), with the lowest in
2019 (30.9%). Further details by survey year are available in Appendix A Table Al.
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Table 1. Descriptive characteristics of Hungarian women aged >65 years according to BMI category.

Body Weight
Variable Category Normal BMI Overnutrition Total n (%) p Value
<25 BMI > 25
__ Single/ 988 (41.9%) 533 (22.6%) 1521 (64.5%)
Marital status divorced /widowed 0.006
Married/partnered 590 (25.0%) 246 (10.4%) 836 (35.5%)
Primary 1018 (43.0%) 456 (19.3%) 1474 (62.3%)
Education Secondary 398 (16.8%) 223 (9.4%) 621 (26.2%) 0.015
Tertiary 167 (7.1%) 103 (4.4%) 270 (11.4%)
1st 353 (14.9%) 203 (8.6%) 556 (23.5%)
2nd 387 (16.4%) 152 (6.4%) 539 (22.8%)
Household income " S S
quintile 3rd 348 (14.7%) 164 (6.9%) 512 (21.6%) 0.041
4th 323 (13.7%) 170 (7.2%) 493 (20.9%)
5th 173 (7.3%) 94 (4.0%) 267 (11.3%)
Average 1014 (43.1%) 513 (21.8%) 1527 (64.9%)
Financial Higher than 238 (10.1%) 120 (5.1%) 358 (15.2%) 0.599
status average
Lower than average 321 (13.6%) 145 (6.2%) 466 (19.8%)

Area of Rural 463 (19.6%) 217 (9.2%) 680 (28.8%) 0443
residence Urban 1121 (47.4%) 566 (23.9%) 1687 (71.2%) '
Smoking Non-smoker 118 (5.1%) 112 (4.8%) 230 (9.9%) <0.001

status Smoker 1452 (62.1%) 656 (28.1%) 2108 (90.1%) :
Non-drinker 666 (28.3%) 331 (14.1%) 997 (42.4%)
Alcohol use 0.777
Drinker 914 (38.8%) 443 (18.8%) 1357 (57.6%)
No 1227 (52.0%) 697 (29.5%) 1924 (81.5%)
Diabetes <0.001
Yes 353 (14.9%) 85 (3.6%) 438 (18.5%)
No 777 (33.0%) 464 (19.7%) 1241 (52.7%)
Arthrosis <0.001
Yes 803 (34.1%) 314 (13.3%) 1117 (47.3%)
No 1465 (62.1%) 709 (30.1%) 2174 (92.2%)
Peptic ulcer 0.110
Yes 114 (4.8%) 71 (3.0%) 185 (7.8%)
No 1114 (47.5%) 617 (26.3%) 1731 (73.8%)
Hypercholesterolemia <0.001
Yes 452 (19.3%) 163 (7.0%) 615 (26.2%)
No 951 (40.2%) 472 (19.9%) 1423 (60.1%)
CVD 0.910
Yes 633 (26.7%) 311 (13.1%) 944 (39.9%)
Average 811 (34.3%) 371 (15.7%) 1182 (50.0%)
. Higher than o Y o
Self-perceived health average 301 (12.7%) 166 (7.0%) 467 (19.7%) 0.195
status
Lower than 470 (19.9%) 245 (10.4%) 715 (30.3%)
average
No 1464 (62.1%) 706 (29.9%) 2170 (92.0%)
Mental illness 0.035
Yes 112 (4.8%) 75 (3.2%) 187 (8.0%)

Bold values indicate statistical significance (p < 0.05) based on the chi-square test.

In the pooled dataset, marital status was significantly associated with body weight

(p = 0.006), with the majority of female participants being single (64.5%, n = 1521). This
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trend persisted in 2019, with 63.2% (n = 599, p = 0.024), and in 2014, when 63.9% (n = 480,
p = 0.030) were single. Education also emerged as a key factor associated with BMI
(p =0.015). Overnutrition was most prevalent among women with only primary edu-
cation (19.28%, n = 456), compared to those with secondary (9.4%, n = 223) or tertiary (4.4%,
n = 103) education. Income level showed a significant relationship with body weight in
the pooled analysis (p = 0.041). Women in the lowest income quintile (1st) had the highest
rate of overnutrition (8.6%, n = 203), with prevalence decreasing in higher income groups,
reaching the lowest in the 5th quintile (4.0%, n = 94). A similar pattern was observed in 2014,
where 17.7% (n = 133) of women in the lowest income group were overnourished, compared
to only 1.3% (n = 10) in the highest group (p = 0.037). Financial status and area of residence
were not significantly associated with BMI across different survey years. When examining
lifestyle factors, smoking status was significantly linked to overnutrition (p < 0.001), with a
much higher prevalence among smokers (28.1%, n = 656) compared to non-smokers (4.8%,
n = 112). This strong association persisted throughout all years. In 2019, 24.6% of smokers
(n = 235) were overnourished (p < 0.001). Similarly, in 2014, the overnutrition rate among
smokers was 32.2% (n = 242, p = 0.047), and in 2009, it was 28.4% (n = 179, p = 0.004). Over-
all, 57.6% (n = 1357) of participants were categorized as alcohol consumers. The highest
proportion of drinkers was in 2009 (66.8%, n = 432), followed by 2014 (56.4%, n = 423), and
the lowest in 2019 (52.5%, n = 502). Despite these variations across survey years, alcohol
consumption was not associated with BMI. Analyzing health-related conditions showed
a consistent and significant relationship between diabetes and body weight status across
all survey years and the pooled dataset (p < 0.001). Women without diabetes had a higher
prevalence of overnutrition (29.5%, n = 697) compared to those with diabetes (3.6%, n = 85).
Arthrosis was less frequent among women with overnutrition. In 2009, only 13.9% reported
having it (n = 92, p = 0.003), followed by 15.5% in 2014 (n = 116, p = 0.007), and 11.6% in
2019 (n = 106, p = 0.004). Overall, 47.3% of participants reported having arthrosis (n = 1117,
p < 0.001). However, among women with a BMI of 25 kg/m? or higher, the prevalence was
lower at 13.3% (n = 314). A significant association was found between hypercholesterolemia
and body weight status within the pooled sample (p < 0.001), with 45.6% of participants
diagnosed with the condition. Among these, 7.0% (n = 163) of female participants were
classified as overnourished, compared to 26.3% (n = 617) of those without the condition.
Similar significant results appeared in 2009 (p = 0.016; 25.9%, n = 170) and in 2019 (p = 0.003;
27.4%, n = 258). Although women with cardiovascular disease had a slightly lower rate
of overnutrition (15.2%, n = 100) than those without the condition (18.1%, n = 119), the
difference was not statistically significant (p = 0.376). Similarly, a higher body mass index
was less common among women with peptic ulcers (5.2%, n = 34) compared to those
without (28.1%, n = 185). Mental illness, reported by 7.9% of participants, was significantly
associated with BMI status in the pooled dataset (p = 0.035). Self-perceived health, which
was rated as average by 50% of participants, showed no statistically significant association.

3.2. Factors Associated with Overnutrition

The logistic regression analysis, as shown in Table 2, identified several key predictors
of overnutrition (BMI > 25 kg/m?) among the elderly female population across individual
survey years and in the pooled sample. Relationship status was a significant predictor,
with married or partnered individuals exhibiting lower odds of overnutrition compared
to single participants (OR = 0.77, 95% CI = 0.63-0.94, p = 0.011). A similar association
was observed in 2019 (0.69, [0.50-0.97], p = 0.032). Educational level was a consistent
predictor of overnutrition. Women with secondary education had higher odds than those
with primary education (1.34, [1.07-1.68], p = 0.011), and the odds were even higher for
tertiary education (1.62, [1.18-2.22], p = 0.003). Similar effects appeared in year-specific



Nutrients 2025, 17, 3836

7 of 18

analyses, in 2009 (2.50, [1.19-5.26], p = 0.015), and in 2019 (1.52, [1.06-2.21], p = 0.024).
Higher income quintiles seemed protective against overnutrition; women in the second
(0.67,[0.51-0.88], p = 0.004) and third quintiles (0.76, [0.57-0.99], p = 0.045) had lower odds
than those in the lowest quintile. In 2014, this trend was strongest, with the highest quintile
associated with a 75% reduction in risk (0.25, [0.11-0.58], p = 0.001). Interestingly, that year,
women reporting poor financial status also had a significantly lower risk of overnutrition
than those with average financial status (0.58, [0.36-0.91], p = 0.019). Urban residence
appeared protective in 2009, with women living in urban areas having 37% lower odds of
overnutrition (0.63, [0.42-0.94], p = 0.026), although this association was not observed in
later survey years. Smokers were about half as likely to be overweight compared to non-
smokers (0.51, [0.38-0.68], p < 0.001). This effect was also evident in 2009, when smokers
had a 62% lower likelihood of excess weight (0.38, [0.20-0.72], p = 0.003), and in 2019
(0.46, [0.31-0.69], p < 0.001). Several chronic conditions were associated with lower odds
of overnutrition, consistent across years. Women with diabetes were more than 50% less
likely to be overweight (0.46, [0.35-0.60], p < 0.001), and arthrosis decreased the likelihood
by nearly 40% (0.62, [0.51-0.76], p < 0.001). Hypercholesterolemia also lowered the odds of
excess weight (0.71, [0.57-0.89], p = 0.003). These associations were evident in individual
survey years, with diabetes and arthrosis consistently protective in 2009, 2014, and 2019,
while hypercholesterolemia was significant only in 2009 (0.56, [0.36-0.88], p = 0.012). In
contrast to the year-specific findings, having a mental condition was a significant risk
factor for overnutrition (1.46, [1.05-2.05], p = 0.026). Women who rated their health as
poor had a 45% higher risk of overnutrition compared to those reporting average health
(1.45, [1.15-1.82], p = 0.002). In 2019, this association was strong, with poor health ratings
linked to more than twice the risk of overweight (2.12, [1.42-3.17], p < 0.001).

Table 2. Logistic regression results for predictors of overnutrition among elderly Hungarian women
by survey year and pooled sample.

Catestorv/ Pooled i 2009 i 2014 _ 2019 _
Variable Le;g/elry Sample OR Variue OR Va’;ue OR Va’;ue OR Va’;ue
(95% CI) (95% CI) (95% CI) (95% CI)
Single/divorced /widowed (Reference)
Marital Married/ 0.77 0.96 0.83 0.69
status arrie . . . .
partnered (0.63-0.94) 0.011 ) 65-1.43) 0-855 (0.56-1.22) 0.343 (0.50-0.97) 0032
Primary (Reference)

1.34 1.35 1.15 1.53
Education  eomdary g7 568 OO gernogy 028 gy 0997 qoenry 0024

‘ 1.62 2.50 1.49 1.38
Terary (11 900) 08 (14950 O (0ge260) 1P (02233 0%

1st (Reference)

0.67 0.75 0.64 0.82

2nd (0.51-0.88) 0.004 (0.32-1.74) 0.503 (0.41-1.01) 0.056 (0.52-1.30) 0.402
Household

. 0.76 0.97 0.65 0.92
Income 3rd (0.57-0.99) 0.045 (0.45-2.08) 0.929 (0.39-1.09) 0.104 (0.57-1.48) 0.732

quintile 0.82 1.00 0.87 1.01
4th (0.62-1.08) 0-150 (0.48-2.08) 0.999 (0.47-1.60) 0.654 (0.59-1.72) 0-968
5th 0.82 0.277 130 0.523 0.25 0.001 149 0.311

(0.58-1.17) (0.58-2.92) (0.11-0.58) (0.69-3.23)
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Table 2. Cont.
Category/ Pooled ) 2009 ) 2014 ) 2019 p-
Variable Sample OR OR OR OR
Level (95% CI) Value (95% CI) Value (95% CI) Value (95% CI) Value
Average (Reference)
o Higher than 1.00 0.95 1.35 0.93
Financial average (0.77-1.30) 0.994 (0.50-1.80) 0.867 (0.84-2.15) 0.215 (0.62-1.38) 0.717
status
Lower than 0.82 1.04 0.58 0.88
average ©064-105 M oesasg 089 (g37001) OO (o5e141) 0002
Rural (Reference)
Area of 0.96 0.63 1.08 1.09
residence : . : :
Urban ©078-119) 9721 02092y 002 g7e155 0092 rze1s6 OO0
Simoki Non-smoker (Reference)
moking
0.51 0.38 0.62 0.46
status
Smoker ©038-068) <0001 500072y 0008 gsagqay 012 31069 <0001
Non-drinker (Reference)
Alcohol use . 1.05 1.22 1.20 0.91
Drinker ©086-127) 91 os181) 936 ose167) 0P 6125 0008
No (Reference)
Diabetes 0.46 0.46 0.44 0.47
Yes 035-060) 0001 507 077 0003 gog g7y 0001 (030073 0001
No (Reference)
Arthrosis 0.62 0.61 0.58 0.59
Yes ©051-076) 000 540 090) OO (ga10s2) 0002 (43 ggyy 0002
No (Reference)
Peptic ulcer 1.37 1.48 1.07 1.39
Yes ©098-192) 9003 osgosy Ol gsg198) 08 gpopgay O3
No (Reference)
Hyperchole-
sterolemia 0.71 0.56 0.81 0.76
Yes ©057-089) %098 036088 %012 (551190 022 (os3-109) 0136
No (Reference)
CVvD 1.12 1.19 1.27 0.95
Yes ©091-137) 91 os1-176) O3 0s9-180) OV er-13ay 0761
Average (Reference)
Self- Higher than 1.01 0.90 0.93 1.17
perceived average (0.79-1.30) 0923 (0.52-1.56) 0719 (0.59-1.45) 0-738 (0.80-1.71) 0.429
health
Lower than 1.45 1.04 1.30 2.12
average 115-182) %092 ges160) OB (ogri193) 1% (1apzay <0001
No (Reference)
Mental 1.46 1.52 1.72 148
illness : : : :
Yes 1.05205 %026 (eas3s8) O3 (0gs 336 O (o3o3ay 00%

Bold values indicate statistical significance (p < 0.05). Odds ratios are adjusted for variables in the model.

4. Discussion

This study examined the associations between socio-demographic characteristics,
lifestyle behaviors, and health-related conditions and overnutrition among Hungarian
women aged 65 years and older. Significant relationships were observed with marital status,
educational attainment, income level, and smoking, as well as with chronic conditions
such as diabetes, arthrosis, hypercholesterolemia, and mental illness. After adjustment
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in multivariate logistic regression models, these associations were further clarified, and
self-perceived health and financial status also emerged as important determinants.

Marital status showed a significant relationship with body weight, as older women
living without a partner were more likely to have a higher BMI. This finding contrasts
with the common observation that being in a relationship often leads to weight gain,
likely due to shared routines, dietary habits, and a sense of security that can reduce
energy expenditure and physical activity [33-35]. However, interpretation in this study
is complicated by the classification of all unmarried women, including widowed and
divorced participants, into a single group. Moreover, the “crisis mode” hypothesis suggests
that changes in marital status (such as divorce or losing a partner) may trigger short-term
stress and weight loss [36], although such effects often diminish over time, as body weight
tends to return to baseline [37]. Furthermore, age is likely to influence these relationships,
with younger and older women potentially reacting differently to marital transitions.
Evidence from postmenopausal women supports this idea, showing that decreases in BMI
after separation or widowhood do not significantly impact long-term weight in this age
group [19]. European studies further show that older women living alone are more likely to
simplify their meals and follow less nutritious diets, while those living with a companion
in later life often develop healthier routines and feel a stronger sense of responsibility for
the household [38,39]. Previous research that combined people who were never married,
divorced, or widowed found mixed results, with some showing a higher BMI in these
groups [19,40]. Therefore, conducting more detailed subgroup analyses may provide
further insights, as the effects of different marital histories could differ considerably.

Education level emerged as another important factor, as higher educational attainment
was linked to an increased risk of overweight in older women. This contrasts with findings
from many developed countries, where women with lower education levels are more likely
to be obese [17,41]. Although seemingly contradictory, the pattern is more consistent with
evidence from developing or less urbanized settings, as reported in the World Health
Organization World Health Survey [42]. However, when examining gender and age,
the South Korean study by Chung and Kim (2020) found that, while higher education
was associated with lower BMI in women younger than 66, this relationship reversed in
older age, with higher body weight among those with greater educational attainment [43].
Research from high-income countries further suggests that this shift reflects life-course
dynamics, where highly educated women may place greater emphasis on thinness earlier
in life for social and professional reasons, but decreasing social pressure in later life reduces
the motivation to maintain a lower weight [44].

Nevertheless, education should be interpreted cautiously, as it often serves only as a
proxy for socioeconomic status and does not fully capture differences in material resources,
health literacy, or social capital that also influence body weight [45]. By contrast, income
provides a more direct measure of access to resources. In this study, higher income groups
were associated with a lower risk of overnutrition compared with those in the lowest
income group, indicating a protective effect. These findings align with evidence from the
EPIC-Norfolk cohort, where women in lower-income categories showed a higher risk of
obesity after age 50 [46]. Individuals with limited income and education are more likely to
face health disparities, elevated psychological stress, and increased consumption of energy-
dense, nutrient-poor foods [47,48]. Still, income is not a universally reliable predictor, as
associations vary across age groups, countries, and socioeconomic contexts [49]. Data from
2019 indicated that women who rated their financial situation as low were less likely to
have a high BMI than those who described their situation as average. This counterintuitive
finding may reflect the limitations of self-reported measures, which are influenced by
subjective perceptions and may not accurately represent the actual financial resources
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available to older adults, who often rely on savings to cover expenses [38]. Moreover, in
older age, diet largely reflects lifelong habits, remaining stable after 50, though individual
differences persist beyond socioeconomic status [38]. The place of residence also influences
the likelihood of being overweight. According to the 2019 survey, women residing in urban
areas had a lower risk of being overweight, consistent with findings from 20 European
countries, including Hungary, where overweight and obesity were more prevalent in rural
regions [50]. These disparities may reflect barriers faced by older adults in rural settings,
such as limited transportation options and reduced access to grocery stores and food
outlets [18]. In addition to socioeconomic and residential factors, smoking status was also
significantly associated with body mass index. Current smokers were less likely to be
overweight compared to former or never smokers, consistent with previous research [51].
Nicotine may act as an appetite suppressant and increase energy expenditure, which could
explain why some individuals, especially women, report using smoking as a strategy to
control weight or reduce food cravings [52]. Given the older age group and the high
prevalence of chronic illnesses, the strong protective effect of smoking observed can also be
explained by reverse causality, as illness-related weight loss is common among long-term
smokers in later life [53].

While alcohol consumption is culturally embedded in Hungarian dietary traditions,
it did not show a significant association with overnutrition in any survey year. This
pattern aligns with findings in adults 50 years and older, where alcohol intake generally
decreases due to health conditions, medication use, and changes in social routines [54].
When examining both drinking patterns and the types of beverages typically consumed,
studies suggest that moderate alcohol intake has no significant impact on body weight in
older adults, since they tend to drink lower-calorie beverages in smaller amounts [54,55].

Several chronic conditions, including diabetes, hypercholesterolemia, and arthrosis,
have been identified as protective factors associated with a lower likelihood of overnutri-
tion. Although such findings might suggest a beneficial role, previous research indicates
that this pattern is more likely to be explained by reverse causality and the so-called
“obesity paradox,” in which disease-related weight loss and survival bias contribute to
apparently favorable outcomes among overweight or obese older adults [56]. In cross-
sectional analyses, causal inferences cannot be drawn, and weight reduction following
diagnosis and treatment is common. For example, Donnelly et al. reported that older
adults, particularly women, were more likely to lose weight after a diabetes diagnosis,
suggesting that lower BMI reflects treatment effects or disease-related decline rather than
lifelong leanness [57]. In the case of arthrosis, patients who cannot undergo total knee
arthroplasty are often referred to structured programs that emphasize exercise and weight
loss to reduce pain [58,59], which may account for the lower prevalence of overnutrition
observed in this group. Supporting this, Yeh et al. found that fewer than 60% of older
adults with knee osteoarthritis engaged in active weight control, and only one-quarter
achieved a normal BMI [60]. Similarly, lifestyle interventions for hypercholesterolemia
have produced concurrent improvements in LDL cholesterol and body weight, supporting
the idea that diagnosis leads to lifestyle changes and subsequent BMI reduction in later
life [61]. Among the chronic conditions, being diagnosed with a peptic ulcer did not show
any significant association with excess weight. This is understandable given the variability
in symptom presentation [40]. Some individuals eat less and may even lose weight due to
pain, early fullness, or digestive discomfort that limits food intake, while others maintain
a regular diet when symptoms are well controlled [40,62]. Additionally, managing ulcer
symptoms primarily requires avoiding irritant foods rather than reducing total energy
intake, making significant weight changes unlikely [40,62].
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Similarly, no significant association was found between cardiovascular disease and
excess BMI, which aligns with research indicating that the connection between body
weight and CVD becomes less straightforward in older adults [63]. Many individuals with
CVD experience unintentional weight loss due to disease progression, decreased appetite,
medically advised dietary restrictions, and treatment side effects, all of which can obscure
the expected positive relationship between higher BMI and CVD risk [53,64]. The obesity
paradox described by Oreopoulos et al. provides further explanation that among older
adults already diagnosed with cardiovascular disease, higher BMI is not consistently linked
to worse outcomes and may, in some cases, even be associated with better survival [65].

Poor self-perceived health has also been identified as a risk factor for overnutrition.
This may explain reverse causality, as individuals with obesity often rate their health
more negatively, even when certain chronic conditions appear protective. Previous studies
support the interpretation, showing that obese older adults consistently report poor self-
rated health due to the combined burden of comorbidities and functional limitations [66].
Significantly, self-perceived health extends beyond physical functioning, as psychological
and social dimensions also play a role, which may explain its strong association with body
weight [67]. Consistent with this, the presence of a mental illness has been linked to a higher
risk of overnutrition, as shown in several studies, including Valencio et al., who reported
that women with common mental disorders were more likely to be overweight or obese,
with maladaptive eating behaviors such as emotional eating and irregular dietary patterns
mediating this association [29]. Moreover, this association appears to be bidirectional;
mental problems can promote weight gain through overeating, physical inactivity, and side
effects of psychotropic medication, while excess body weight may worsen psychological
well-being by increasing stigma, social isolation, and functional decline [68].

This study has certain limitations, including its cross-sectional design and reliance on
self-reported questionnaires, which may affect the accuracy of reported lifestyle behaviors
and health conditions due to recall and social desirability bias. Surveying adults aged 65
and older may lead to response quality issues, as age-related memory changes or different
interpretations of questions can influence how responses are provided. Since BMI was
calculated from height and weight, and no objectively measured anthropometrics were
available, some systematic error cannot be ruled out. These factors, along with the cross-
sectional design, limit the ability to establish causality; therefore, they should be interpreted
as correlations rather than causal effects, and reverse causality in chronic diseases cannot
be ruled out. However, the study also has significant strengths, including the use of
multivariable logistic regression and a Eurostat-validated questionnaire, which support the
reliability and representativeness of the findings. An additional advantage is its focus on
individuals aged 65 and older, a group often overlooked in international nutrition research
despite their higher risk of obesity and chronic disease.

5. Conclusions

The study found that overnutrition is highly common among Hungarian women
aged 65 and older, influenced by a combination of sociodemographic, lifestyle, and health-
related factors. Marital status, education, income level, smoking, chronic health conditions,
self-perceived health status, and mental health issues have been identified as important
factors, reflecting the complex nature of body weight regulation in later life. The results
highlight that social and health status contribute to obesity risk among elderly women,
while conditions such as diabetes or hypercholesterolemia may seem protective due to
reverse causality and changes in lifestyle after diagnosis.

Given Hungary’s high obesity rates and aging population, these findings underscore
the need for targeted interventions that address socioeconomic disparities, promote healthy
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eating habits, encourage active lifestyles, and include mental healthcare in obesity preven-
tion efforts. However, the cross-sectional design limits causal inference; the use of nationally
representative survey data provides strong evidence on this underrepresented group in
obesity research. Future longitudinal and intervention studies are needed to understand
causal pathways better and develop policies to reduce obesity among older women.
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Appendix A
Table Al. Descriptive characteristics of Hungarian women aged >65 years by survey year (2009, 2014, and 2019) and BMI category.
2009 2014 2019
. Normal Overnutrition Normal Overnutrition Normal Overnutrition
Catego V: 1 - - -
gory  Variables o195, BMI> 25, E"(f;‘l) Ve, BMI<25  BMI> 25, :"(tj‘l) vhe. BMI<25  BMI> 25, I"(f;‘l) v
n (%) 1 (%) ° n (%) n (%) ° ¢ n(%) n (%) ° €
440 . 659 483 . 751 ] 661 . 957 ]
Gender  Female o0 qo  219032%) 10000 - ©43%)  208G57%) 160 09%) ©9.1%)  220G09%) 100 00
Single/
: 294 442 295 480 399 599
divorced/ 148 (22.0%) 185 (24.6%) 200 (21.1%)
~ . 44.7% 66.7% 39.3% 63.9% 42.1% 63.2%
l\g[tirtﬁl widowed (*47%) ( Vs ) (63.9%) oz ¢ ) ( ) o0
Married/ 145 ) 216 188 . 271 257 . 349
partnered  (225%) /2 (108%) 3350 25.0%)  S3ALI%) 560 @71%) 20O 5680
. 339 . 487 318 . 486 361 . 501
Primary 5y gopy  148(225%) o) 1oy 423%) 18 C24%) g0 @77y AOARE%) 5 4oy
Education 75 0 120 0.011 115 o 182 0.617 208 0 319 0.102
Secondary 1y 4ory  A(69%) g5 30 153%)  O7BI%) o400, @17%) ~ HTALE%) 510,
4 0, 0, 0, 0, (o) 83 0, 0, 253
Tertiary  25(3.8%)  25(3.8%) 50 (7.6%) 50 (6.7%) 33 (4.4%) A11%) 92 (9.6%) 45 (4.7%) (26.4%)
. . . 197 . 330 123 . 137
1st  33(5.0%) 16 (24%) 49 (7.4%) oo 13BATTR) e 129%) 54 (5.6%) (143%)
. . 83 110 . 164 216 . 177
ond  61(93%) 22 (3.3%) (126%) 147%) 54 (7.2%) 21.8%) 226%) 76 (7.9%) (185%)
Household 102 150 0397 & 30 0037 159 200 0125
income % : o . €% .
o 3d g5y BT 08y (116%)  BOTR) 4730, (16.6%)  276%) 3050,
quintile
148 . 220 . . 75 128 . 232
4th @25 72009 T 47 (6.3%) 28 (3.7%) (100%) (13.4%) 70 (7.3%) (282%)
96 . 157 ) . . . . 198
5th (14.6%) 61 (9.3%) (235%) 42 (5.6%)  10(1.3%) 52 (6.9%) 35(3.7%) 23 (2.4%) (200%)
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Table Al. Cont.
2009 2014 2019
. Normal Overnutrition Normal Overnutrition Normal Overnutrition
Catego Variables - - -
o 1 BMI <25 ~ BMI > 25, Io(tjﬂ) vilee BMI<25  BMI > 25, ITlo(tjﬂ) Vi BMI<25 BMI> 25, :"(tj‘l) o
n (%) n (%) ° AU h (%) n (%) ° A h (%) n (%) ° alue
266 ] 400 314 ] 498 434 ] 629
Average 4o 50,  134(204%) g 700 42.0%) B8RO o o) as5.9%)  192206%) 5o
Financial Htl};é:;e CaaG2%)  20060%  54(62%) 70 (9.4%) 44 (5.9%) 114 134 56 (5.9%) 190
: : : 0.780 : : (152%) 0159  (14.2%) ' (20.1%)  0.862
status average
Lower
138 . 203 97 ) 136 ) ) 127
than o100 6509%) oo 130 PG e 8(0.0%)  4L@3N) 350
aVerage
136 207 146 2 181 251
Rural 71 (10.8% 76 (10.1% 70 (7.3%
Aren of (20.6%) (10.8%) (31 49 hon  (194%) (10.1%) (29 6o%) 050 (189%) (7:3%) (2620 .
residence 304 ] 452 337 ] 529 480 ] 706
Urban o qony 148 (R25%) e o) 44.9%)  19226%) 7 40 (502%)  220(236%) (7300
Non- 127
DOV 2a@s%)  25(40%) 49 (78%) 28(37%)  26(35%) 54 (7.2%) 66(69%  61(64%) (350
Smoking 0.004 0.047 2 <0.001
status 402 ] 581 455 ] 697 595 ] 830
Smoker g3 g0y 179(84%) g5 50, 60.6%)  2¥2B22%)gr go 622%) 23D CHO%) g 70
Non- 143 215 217 327 306 455
\ 72 (11.1%) 110 (14.7%) 149 (15.6%)
drink 20.1% 0% 28.9% 43.6% 2.0% 47 5%
Aleohop | drinker  (22.1%) (30%) . (289%) W6%) o, (20%) @75%) oo
use . 293 ] 432 266 ] 423 355 ] 502
Drinker 4530,y 139 @15%) g6 son) @55%) 127 (209%) 56 4o @71%) A A54%) 5 50
336 529 378 618 513 777
No 193 (29.3%) 240 (32.0%) 264 (27.7%)
1. 00 . 00 . 00 2. 00 . 00 1. OO
Diabetes (51.0%) (80-3%) g1 _©03%) (82.3%)  _goo1 __©39%) B16%) 5001
104 ] 130 105 ] 133 144 ] 175
Yes 1589y  20@0%) 195, 14.0%)  BGTR) 4770, (151%)  S1G3%) g0
201 328 223 374 353 539
No 127 (19.3%) 151 (20.2%) 186 (19.6%)
30.5% 49.8% 29.8% 49.9% 37.2% 56.7%
Arthrosis (30-5%) (498%) o003 _208%) 499%) g7 _37-2%) (B6-7%) 4,00
239 ] 331 259 ] 375 305 ] 411
Yes  3g30)  92040%) 5050 Ga6%)  110A35%)5h 10 321%)  100(L2%) s 50
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Table Al. Cont.
2009 2014 2019
. Normal Overnutrition Normal Overnutrition Normal Overnutrition
Catego Variables - - -
o 1 BMI <25 ~ BMI > 25, :O(tjﬂ) vilee BMI<25  BMI > 25, ITlo(t?l) Vi BMI<25 BMI> 25, :"(tj‘l) o
n (%) n (%) ° AU h (%) n (%) ° A h (%) n (%) ° alue
384 569 452 699 629 906
N 185 (28.1% 247 (32.9% 277 (29.2%
Peptic ° (58.3%) (281%)  (g6.30) s (603%) (329%)  (93.2%) 0s7e  (66:2%) (29.2%) (95 40%) 0,250
ulcer
Yes  56(85%) 34 (5.2%) (139%) 31(41%)  20(27%) 51 (6.8%) 27 (2.8%)  17(1.8%) 44 (4.6%)
311 486 352 561 451 684
N 175 (26.7% 209 (27.9% 233 (24.7%
Hyperchole- * (47.4%) (267%) (73, 70%) oote  (471%) 27.9%)  (75.00%) 0oos  (479%) 247%) (72 6%) 0.003
sterolemia 126 170 130 187 196 258
Yes  qgnoy  HMOTR) 5560y a74%) 27 706%) o5 00 08%)  02©6%) 040
23 342 297 451 31 630
No 119 (18.1%) 154 (20.5%) 199 (20.8%)
. 00 1. OO . 00 .100 4 . 00 . OD
S (33.8%) GL9%) iy  (396%) (601%) gy (450%) 658%) o
217 . 317 186 ] 300 230 . 327
Yes (3599  100052%) 4010 (48%) ~ AA32%) a9 90, 40%) 27 A0I%)ay ha
200 ] 304 247 ] 374 364 ] 504
Average 3 4oy 104(158%) 00y 329%) 127 (169%) 4960 @3820%)  HO47%) 5 g0
Self- Higher
: . . 100 97 . 152 143 . 215
percewed than 61 (93 /0) 39 (59 /0) (1520/0) 0.225 (1290/0) 55 (73 /o) (2020/0) 0.567 (1500/0) 72 (76 /o) (2250/0) 0.077
health average
status
Lower
179 . 255 139 . 25 152 ] 235
than oy goy  70(015%) 5570 (185%)  SOULS%) 5560 (159%)  S3@7R) o460
average
21 628 460 707 583 835
No 0 207 (31.4% > ) 247 (32.9% [ ) 252 (26.6% >
Menal (63.9%) (BL4%) 95 305) 050y (613%) (329%)  (94.1%) oo (616%) (266%) g8 20y o116
illness Yes  19(29%)  12(18%) 31 (47%) 2BGBA%) 21 (2.8%)  44(5.9%) 70 (74%) 42 (4.4%) 112
(11.8%)

Bold values indicate statistical significance (p < 0.05) based on the chi-square test.
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