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Abstract

Purpose This study aims to investigate the association between daily fruit and vegetable consumption and healthcare
utilization among older European adults. Our findings inform policies aimed at optimizing healthcare resource allocation
and promoting healthy ageing in Europe’s growing elderly population.

Methods Leveraging data from the 8th wave of the Survey of Health, Ageing and Retirement in Europe (SHARE) con-
ducted in 2019-2020, this cross-sectional analysis examines associations between daily fruit and vegetable intake and
hospitalization rates, hospital length of stay, visits to general practitioners, and specialist consultations.

Results Our results reveal no significant difference in hospitalization probability between individuals consuming fruits/
vegetables daily versus less frequently. However, among hospitalized individuals, daily consumption is associated with
fewer hospitalizations and shorter hospital stays. Moreover, daily fruit and vegetable intake is positively associated with
increased likelihood of consulting general practitioners and specialists. This association may be indicative of a broader
health consciousness and proactive approach to well-being management among individuals who prioritize dietary
choices.

Conclusion These findings suggest that while fruit and vegetable consumption alone may not prevent hospitalizations
in this segment of the population, it is linked to reduced re-hospitalization risk and shorter inpatient durations when
hospitalized. Additionally, a diet rich in fruits and vegetables appears to promote greater engagement with preventive
primary and speciality care among older European adults. Overall, the study highlights dietary behaviour as a potential
factor influencing healthcare utilization and expenditures for ageing populations.

1 Background

The global population is ageing rapidly, with the number of older adults aged 60 and above expected to surge from 1
billion to 1.4 billion by 2030, representing one in six people worldwide [1]. Maintaining a healthy lifestyle becomes cru-
cial yet challenging for public health initiatives as this demographic grows [2]. A balanced and nutritious diet is vital for
promoting overall well-being in older adults [3]. However, the specific dietary factors influencing healthcare utilization
in older adults remain under investigation. As populations worldwide grow older, understanding the impact of nutri-
tional status and dietary patterns on health outcomes and healthcare utilization has become increasingly critical [4, 5].
A specific concern revolves around the increased risk of malnutrition in the ageing population due to a potential decline
in both the quality and quantity of their diet [4, 6, 7]. Several studies have consistently demonstrated the nutritional
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benefits of fruits and vegetables, which are rich sources of vitamins, minerals, and antioxidants. Consuming an adequate
quantity of fruits and vegetables is essential for preventing age-related diseases [8, 9] and reducing chronic conditions
and healthcare utilization [8]. Diets abundant in these nutrient-dense foods are associated with a reduced risk of cardio-
vascular diseases [8, 10-12], including a lower incidence of strokes [11, 13]. Observational epidemiological research has
also linked the consumption of fruits and vegetables, with their antioxidant and potassium content, to a decreased risk
of mortality from cardiovascular diseases [14-16].

Numerous studies have already shown the clear benefits of fruits and vegetables for overall health. They are packed
with vitamins, minerals, and antioxidants that can help prevent a variety of chronic illnesses, including heart disease,
cancer, and even cognitive decline [8-10, 12, 14-19, 21-23]. However, for older adults in Europe, there is a surprising
gap in our understanding of how much fruit and vegetable consumption impacts their healthcare utilization patterns.

Specifically, very few studies have looked at the connection between fruit and vegetable intake and how often older
adults in Europe end up in the hospital. Similarly, the impact of a diet rich in fruits and vegetables on how often they
visit the doctor has not been thoroughly investigated. Even more surprisingly, no research has yet examined the link
between dietary habits and how likely older adults are to participate in preventive care activities like regular check-ups
and screenings [20, 24, 25].

This paper aims to bridge these critical gaps. We aim to investigate the association between the consumption of
fruit and vegetables by older adults in Europe and the frequency of utilization of healthcare services. To do this, we will
be analyzing data from the large-scale, multidisciplinary SHARE survey conducted in 2019-2020. This comprehensive
study will allow us to examine three key areas: (i) how fruit and vegetable consumption is linked to hospitalization rates
among older European adults; (ii) the impact of a diet rich in fruits and vegetables on the frequency of doctor visits for
older adults in Europe; (iii) the relationship between dietary habits and how likely older adults in Europe are to engage
in planned preventive care behaviours like regular check-ups and screenings.

By gaining a deeper understanding of these associations, this research can provide valuable insights into how promot-
ing a diet rich in fruits and vegetables can improve the health and well-being of older adults across Europe.

2 Methods
2.1 Data

The individual data employed in this study are drawn from the Survey of Health, Ageing and Retirement in Europe
(SHARE). SHARE is a multidisciplinary, longitudinal survey on ageing which focuses on individuals aged 50+ and their
spouses. The survey began in 2004 and is conducted every two years. Initially implemented in 11 countries, it has gradu-
ally expanded to include 27 countries (all European Union countries except the United Kingdom and Ireland, plus Israel).
The "regular" waves (1-2 and 4-9) collect information on various aspects of participants’ current lives, including accom-
modation, health, employment, social networks/relations, economic situation/assets, behavioural risks, and expectations.
In the third and seventh waves (SHARELIFE, 2008 and 2017), respondents provided retrospective information on numer-
ous aspects of their past, such as health, healthcare, accommodation, work history, household situation, and educational
performance during childhood, as well as details about children and childbearing for women. We utilize data from Wave
8, which covers the period from October 2019 to March 2020. The final sample consists of 45,788 individuals living in 26
European countries plus Israel. We focus on various healthcare utilization indicators which encompass both hospitaliza-
tion and primary care services. Regarding hospitalization, we observe whether respondents have been in the hospital
in the last 12 months, the number of nights they spent there and the number of times they experienced hospitalization.
Nearly 16% of respondents reported being hospitalized in the last 12 months. Among them, approximately 63.55%
were hospitalized once, around 18% twice, with lower percentages observed for higher hospitalization rates. When
considering the duration of hospitalization, around 16% stayed for one night, with a decreasing percentage observed
as the number of nights increased.

We have the same information for both specialist visits and visits to the General Practitioner (GP) (seen/talked with a
specialist/GP in the last 12 months, and the number of visits). Nearly all of our sample (90.79%) have consulted or spoken
with a GP at least once in the last 12 months, while approximately 68% have visited a specialist. All these variables serve
as a reliable proxy for assessing access to and utilization of healthcare services.
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2.2 Variables

Our variable of interest pertains to the dietary habits of respondents, specifically focusing on their fruit and vegetable
consumption. More precisely, individuals were asked to indicate how often they consume fruits or vegetables weekly:
daily, 3-6 times a week, twice a week, once a week, or less than once a week.'In our analysis, we incorporate both the
categorical variable representing frequency and a binary dummy variable set to 1 if an individual consumes fruits and
vegetables every day. Approximately 73% of our sample reported consuming fruits or vegetables daily, while only 1%
stated they consume these foods less than once a week. Interestingly, there is important heterogeneity across countries.
Eastern European nations, including Hungary, Bulgaria, Romania, and Slovakia, report the lowest percentages of older
adults consuming fruits and vegetables daily. In contrast, countries such as Italy and Spain have the highest rates, with
over 80% of individuals reporting daily consumption of fruits and vegetables.

We include a rich set of individual-level controls. Among demographic variables, we consider gender and age. Females
represent 57.51% of the sample, with an average age of 70.76. Regarding the socio-economic characteristics, we control
for employment status, level of education, and marital status of respondents. Employment status includes two groups:
retired, constituting 69% of all individuals, and other status, including unemployed and disabled. The International
Standard Classification of Education (ISCED) is used to classify the education variable. Three levels of education are
considered: (1) low education (no educational certificates or primary school certificates or lower secondary education)
as a reference category; (2) medium education (upper secondary education or high school graduation); and (3) high
education (university degree or postgraduate). Marital status is categorized as‘living with a spouse or a partner in the
same household’vs'living as single’ (reference category). About 67% of respondents are married or living with a partner.
Finally, we include a proxy for risky behaviours, which takes a value of 1 if the respondent has ever reported smoking
daily, and 0 otherwise. In our sample, approximately 41% of individuals currently smoke or have smoked daily.

Suffering from health conditions is one of the most common reasons for accessing healthcare services, particularly
among elderly populations. In our models, we incorporate a dummy variable to capture individuals’ limitations in daily
living activities. Specifically, we refer to a range of functional limitations, encompassing both Activities of Daily Living
(ADL) and Instrumental Activities of Daily Living (IADL), which are recognized as reliable proxies for assessing the depend-
ency status of older individuals. Our indicator takes value 1 if a respondent reports at least one limitation in ADL or IADL,
and 0 otherwise. Approximately 23% of our sample reports suffer from at least one ADL or IADL limitation.

2.3 Empirical strategy

We first estimate a set of logit and OLS models, depending on the outcome variable considered:
y; = a; + Pfruit_veg; + X; + ¢;

where y; refers either to hospitalization in the last 12 months or to general practitioner and specialist visits. Specifically,
in relation to the former, it captures (i) the probability of being hospitalized at least once; (ii) the number of nights spent
in the hospital, conditional on being hospitalized; (iii) the number of times respondents were hospitalized, conditional
on being hospitalized. Regarding GP and specialist visits y; represents (i) the probability of seeing or speaking with them,
and (i) the number of visits. fruit_veg; is adummy variable which refers to the consumption of fruit and vegetables,? while
X;is a vector of control variables. Finally, €; is the error term. Secondly, we focus on the frequency of healthcare utilization
and replicate the previous analysis using count model regressions. Specifically, we estimate a series of zero-truncated
negative binomial regressions that account for data overdispersion and explicitly handle the absence of zero counts.

3 Main results

In Table 1, we report the first set of findings on the association between fruit and vegetable consumption and hospi-
talization rates in older adults. Interestingly, our analysis shows no statistically significant difference in the probability
of being hospitalized between older adults who reported consuming at least one daily serving of fruits and vegetables

! Below is the exact wording of the SHARE question: “In a regular week, how often do you consume a serving of fruits or vegetables? 1. Every
day. 2. 3-6 times a week. 3. Twice a week. 4. Once a week. 5. Less than once a week".

2 |n the Appendix we show the results obtained using the categorical version of the variable.
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Table 1 .Prc.)ba.bility Probability of being in a Number of times in Number of
ﬁf ho_spl.tallz.atlon and . hospital hospital nights in
ospitalization rates (logit and hospital
OLS)
Fruit and vegetable daily 0.015 — 0.48%** —0.047%*
(0.034) (0.016) (0.022)
Female —0.188*** —0.045** —0.010%**
(0.036) (0.017) (0.028)
Age 0.017%% 0.0071%** 0.005**
(0.002) (0.000) (0.002)
Living limitation 0.888%*** 0.137%%* 0.465***
(0.051) (0.017) (0.029)
Married —0.098*** 0.001 —0.063**
(0.029) (0.014) (0.027)
Retired 0.195%*% 0.022 0.020
(0.044) (0.013) (0.038)
Medium education -0.026 0.037 0.001
(0.031) (0.022) (0.024)
High education —0.103*** 0.020 —0.076**
(0.036) (0.018) (0.032)
Ever smoked daily 0.184%** —0.005 0.025
(0.031) (0.014) (0.026)
Country dummies Yes Yes Yes
N 45,788 7191 7191

Standard errors are clustered at country level. Significance levels: *p<0.1, **p<0.05, ***p<0.01

and those who did not (Column 1). This suggests that the overall dietary intake may not be a robust predictor of hospital
admissions within this age group.

To gain a more nuanced understanding of the potential protective effects of dietary behaviour, we perform an inten-
sive margin analysis, focusing on the frequency of healthcare utilization (Table 1, Columns 2-3). Our analysis reveals a
significant inverse association between the frequency of fruit and vegetable consumption and the number of times
individuals have been hospitalized in the past 12 months conditional on being hospitalized at least one time (Column 2).
Older adults who reported consuming fruits and vegetables more regularly exhibited lower hospitalization frequencies.
Furthermore, a deeper analysis of hospitalization events among those who did utilize hospital services at least once sug-
gests that individuals who consume fruits and vegetables at least once daily may also experience shorter hospital stays,
measured as the number of nights spent in the hospital (Column 3). Results are robust to the estimation of alternative
models for count data (zero-truncated negative binomial), as shown in Table 2.

Building upon prior research that links age-related metabolic decline and poor dietary intake to increased prevalence
of chronic diseases in older adults [26], this study also investigates the association between dietary habits and utilization
of planned healthcare. We specifically examine the influence of fruit and vegetable consumption on the probability of
visiting a physician (intensive margin) and the frequency of consultations (extensive margin) for both general practition-
ers (GPs) and specialists.

Our findings, presented in Table 3, demonstrate a significant positive association between regular fruit and vegetable
consumption and both aspects of planned healthcare utilization. Individuals who reported consuming at least one serv-
ing of fruits or vegetables daily exhibited a 12.6 percentage point increase in the likelihood of specialist consultation
compared to those with no daily intake. Similarly, these individuals displayed an 18.3 percentage point increase in the
probability of visiting their GP. Additionally, for both specialists and GPs, individuals with a healthy dietary pattern display
a significantly higher average number of consultations per year. As for hospitalization rates, results are robust when we
use count data models (zero-truncated negative binomial regression, Table 4).

These findings suggest a potential link between prioritizing a healthy diet and increased engagement with planned
healthcare utilization among older adults. This observed association may be indicative of a broader health consciousness
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Table 2 Hospitalizatic?n rates, Number of times in hospital Number of
ze_zro—tr_uncated negative nights in
binomial hospital
Fruit and vegetable daily —0.076*** —0.053*%
(0.026) (0.032)
Female -0.043 —0.133%**
(0.027) (0.032)
Age 0.003** 0.001
(0.001) (0.003)
Living limitation 0.162%** 0.635%**
(0.028) (0.048)
Married 0.005 —0.063**
(0.022) (0.032)
Retired 0.041* 0.009
(0.022) (0.051)
Medium education 0.058* 0.042
(0.034) (0.035)
High education 0.049 0.031
(0.031) (0.047)
Ever smoked daily -0.014 0.066*
(0.020) (0.039)
Country dummies yes yes
N 7191 7191

Table 3 Primary and specialist
care (logit and OLS)

Standard errors are clustered at country level. Significance levels: *p<0.1, **p<0.05. ***p<0.01

Probability to
talk to a special-
ist

Number of visits Probability to talk to Number of visits

to a specialist the family doctor

to the family doc-
tor

Fruit and vegetable daily

Female

Age

Living limitation

Married

Retired

Medium education

High education

Ever smoked daily

Country dummies
N

0.127%**
(0.030)
0.122%**
(0.037)
—0.004*
(0.002)
0.449%**
(0.043)
0.137%**
(0.025)
0.204%**
(0.036)
0.217%**
(0.038)
0.398%**
(0.057)
0.092%**
(0.034)
Yes
40,992

0.060** 0.183%***
(0.021) (0.044)
—0.015% 0.319%**
(0.009) (0.044)
—0.001 0.017%**
0.001 (0.004)
0.329%** 0.649%**
(0.016) (0.053)
0.004 0.195%**
(0.009) (0.043)
0.053*** 0.357%**
(0.017) (0.059)
0.021 0.114%**
(0.017) (0.058)
0.036* 0.217%**
(0.019) (0.078)
0.054%** 0.035
(0.012) (0.039)
Yes Yes
27,958 45,834

0.036**
(0.017)
0.047%**
(0.012)
0.005%**
(0.001)
0.418%**
(0.024)
0.013
(0.010)
0.080%***
(0.014)
0.002
(0.014)
—-0.016
(0.013)
0.059%**
(0.013)
Yes
41,598

Standard errors are clustered at country level. Significance levels: *p<0.1, **p<0.05, ***p<0.01
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and proactive approach to well-being management among individuals who prioritize dietary choices. People who pri-
oritize a healthy diet might be more health-conscious overall and take a more active role in managing their well-being.

3.1 Sensitivity analysis

As mentioned in Sect. 2, the consumption of fruits and vegetables varies significantly across countries in Europe, reflect-
ing differences in dietary habits, cultural preferences, and economic conditions. These disparities can be attributed to
factors such as agricultural production, income levels, food availability, and public health policies promoting healthy
eating. Understanding these patterns is essential for formulating targeted nutritional policy interventions across Europe.

To explore the differences in fruit and vegetable consumption in greater detail, we classify European countries into
four distinct macro-regions: East, North, Centre, and South. This grouping allows for a more nuanced analysis of regional
dietary habits and their underlying determinants. The East includes Poland, Hungary, and the Baltic states, where con-
sumption of fruits and vegetables tends to be lower. The North comprises Sweden, Denmark, The Netherlands and
Finland, which generally benefit from stronger public health initiatives. The Centre region, including Germany, Austria,
Switzerland, Luxembourg, and France, presents moderate consumption patterns. Finally, the South, which includes Italy,
Spain, and Greece, exhibits the highest levels of fruit and vegetable consumption, largely influenced by the Mediterra-
nean diet. This regional classification provides a framework for assessing dietary trends and the socio-economic factors
that drive these variations. We estimate the models using count variables for healthcare service utilisation, applying
count model regressions. Results are reported in Table 5.

Interestingly, significant heterogeneity is observed across macro-regions. In Nordic countries, daily consumption of
fruits and vegetables appears to significantly reduce both the number of hospital visits and the number of nights spent
in the hospital. This is also the case in Southern countries, although to a less extent. In the other two regions, this effect
is not statistically significant. When examining the other outcomes—uvisits to a specialist and a family doctor—daily
consumption of fruits and vegetables is positively and significantly associated with the number of visits to both health-
care professionals in Eastern countries. We also find an increased number of visits to a specialist in Eastern and Central
countries and an increased number of visits to a family doctor in Southern countries.

Table 4 Primary and speciglist Number of visits to a specialist Number of visits
care, zgro—truncated negative to the family doc-
binomial tor
Fruit and vegetable daily —0.079%* —0.046**
(0.033) (0.022)
Female —0.0571%** —-0.005
(0.017) (0.015)
Age —0.002 0.002
(0.002) (0.002)
Living limitation 0.459*** 0.5471%**
(0.029) (0.039)
Married —0.002 -0.013
(0.021) (0.015)
Retired 0.025 0.053***
(0.034) (0.017)
Medium education 0.052* 0.006
(0.027) (0.015)
High education 0.039 -0.027
(0.025) (0.016)
Ever smoked daily 0.059%** 0.061***
(0.021) (0.017)
Country dummies Yes Yes
N 27,958 41,598

Standard errors are clustered at country level. Significance levels: * p<0.1; **p<0.05; ***p<0.01

@ Discover



Discover Social Science and Health (2025) 5:11 | https://doi.org/10.1007/544155-024-00131-y
Research

Table 5 Results by macro-

) Number of times  Number of nights Number of visits Number of visits
region. Zero-truncated

. . . in the hospital in the hospital to a specialist to the family doc-
negative binomial tor

Northern countries

Fruit and vegetable daily ~ — 0.149*** —0.147% 0.010 -0.023
(0.044) (0.083) (0.090) (0.031)

Central countries

Fruit and vegetable daily =~ — 0.040 0.016 0.112%* 0.013
(0.044) (0.052) (0.055) (0.062)

Southern countries

Fruit and vegetable daily ~ —0.010*% -0.130 -0.017 0.063*
(0.060) (0.098) (0.084) (0.036)

Eastern countries

Fruit and vegetable daily - 0.079 —0.054 0.124%*** 0.076***
(0.048) (0.038) (0.034) (0.030)

Significance levels: * p<0.1, ** p<0.05, *** p<0.01

These results reflect the complex relationship between dietary habits and healthcare utilization across different Euro-
pean macro-regions. In Nordic countries, the significant reduction in hospital visits and nights spent in the hospital linked
to daily consumption of fruits and vegetables may be associated with the combination of an efficient public health system
and higher health awareness, which may amplify the positive effects of a healthier diet. Regular consumption of fruits
and vegetables could improve overall health, thus reducing the need for more intensive healthcare interventions like
hospital stays. In contrast, the lack of statistically significant effects in other regions may point to structural differences
in healthcare systems, dietary patterns, or broader socioeconomic factors that mediate the relationship between diet
and health outcomes. For instance, healthcare access or quality, cultural preferences for other dietary staples, and dif-
ferences in healthcare-seeking behavior may play a role [27]. The positive association between daily fruit and vegetable
consumption and higher visits to specialists and family doctors in Eastern, Central and Southern countries suggests that
individuals who maintain healthier diets may be more proactive about seeking regular check-ups or specialist consulta-
tions. This could reflect a growing health consciousness or greater emphasis on preventive care in these regions.

4 Conclusions

This study offers a comprehensive analysis of the relationship between fruit and vegetable consumption and healthcare
utilization among older adults. Our findings demonstrate a significant inverse association between the frequency of
fruit and vegetable intake and hospitalizations among older adults who had been hospitalized at least once in the past
12 months. This suggests that regular consumption of fruits and vegetables may help reduce both the frequency and
duration of hospital stays. The robustness of this relationship across various statistical models reinforces the potential
protective effects of a healthy diet.

Furthermore, our analysis highlights a positive association between regular fruit and vegetable consumption and
increased physician consultations. Older adults who consume fruits and vegetables daily are more likely to engage with
both general practitioners and specialists, reflecting a broader health-conscious behaviour and a proactive approach
to healthcare.

The relationship between fruit and vegetable consumption and reduced hospitalizations can be explained through
several mechanisms. These foods are rich in essential nutrients, antioxidants, and fibers, which support immune func-
tion, cardiovascular health, and chronic disease management, reducing the need for hospitalization. Additionally, the
anti-inflammatory properties of fruits and vegetables help prevent chronic inflammation, a key contributor to many

@ Discover



Research
Discover Social Science and Health (2025) 5:11 | https://doi.org/10.1007/544155-024-00131-y

age-related diseases. Individuals who prioritize a diet rich in fruits and vegetables may also engage in other healthy
behaviours, such as regular exercise and adherence to medical advice, further minimizing the risk of hospital care. This
proactive approach to health encourages frequent preventive care visits, promoting early detection and management of
potential health issues. Collectively, these factors contribute not only to fewer hospitalizations but also to more proactive
and preventive healthcare utilization.

We acknowledge several limitations of this study. Our focus was limited to fruit and vegetable consumption, without
considering broader lifestyle and dietary patterns that were not captured in the data. Additionally, we lacked detailed
information on the specific quantities of fruits and vegetables consumed. Finally, unobserved confounding factors could
influence both dietary habits and healthcare usage. Despite these limitations, our study makes a valuable contribution
to the literature and lays the groundwork for future research in this area.

The empirical evidence from this study carries important policy implications for promoting healthy ageing and reduc-
ing healthcare costs among older adults. Public health initiatives should prioritize nutritional education to raise aware-
ness about the benefits of increased fruit and vegetable consumption, fostering proactive health management. Fiscal
measures, such as subsidies or voucher systems, could also be introduced to make nutritious foods more affordable
and accessible. Furthermore, integrating nutritional counselling into standard geriatric care could ensure that dietary
assessments become routine in elderly care. Promoting fruit and vegetable-rich diets could significantly ease the burden
on healthcare systems by reducing hospitalization rates and lowering the costs of managing chronic diseases. These
interventions are particularly urgent in light of the ageing population and the expected increase in healthcare demand.

Future research, especially region-specific studies in Europe, is needed to quantify the economic benefits and inform
the development of effective health policies.
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Table 6 Descriptive statistics Mean sd N

Fruit and vegetable daily 0.733 0.442 45788
Female 0.575 0.494 45788
Age 70.76 9.437 45788
Living limitation 0.231 0.421 45788
Married 0.674 0.468 45788
Retired 0.689 0.462 45788
Low education 0.345 0.475 45788
Medium education 0.420 0.493 45788
High education 0.233 0.423 45788
Ever smoked daily 0.409 0.491 45788
Dependent variables

Hospitalisation (d) 0.159 0.365 45788
#Times in hospital (if any) 1.963 1.975 7191
# Nights in hospital (if any) 10.555 18.19 7191
Seen specialist (d) 0.681 0.465 45788
# Visits specialist (if any) 4339 7916 27958
Seen the doctor 0.907 0.289 45788
# Visits the doctor (if any) 7.902 13.84 41598

Table 7 Probability of

hospitalisation, talking with a

GP and with a specialist

Probability of hospitalisa-

Probability to talk with

Probability to

tion GP talk with spe-
cialist
Fruit and vegetable
3-6 times -0.123 —0.133** —-0.075*%
(0.042) (0.055) (0.032)
Twice -0.013 —0.217%*%* —0.2471%**
(0.057) (0.076) (0.071)
Once —0.191** —0.394%* —0.370%**
(0.089) (0.165) (0.130)
Less than once 0.196 —0.553%** 0.138
(0.126) (0.151) (0.138)
Female —0.235%** 0.307*** 0.096%***
(0.033) (0.049) (0.034)
Age 0.015%** 0.017*** —0.005*
(0.002) (0.004) (0.002)
Living limitation 0.892*** 0.656*** 0.455%**
(0.051) (0.052) (0.043)
Married —0.106%** 0.189*** 0.130***
(0.028) (0.043) (0.025)
Retired 0.206*** 0.358*** 0.210***
(0.044) (0.058) (0.037)
Medium education —-0.019 0.109* 0.217***
(0.032) (0.058) (0.038)
High education —0.104%** 0.206** 0.391***
(0.036) (0.078) (0.057)
N 45788 45834 40992
Country dummies Yes Yes Yes

Standard errors are clustered at country level. Significance levels: *p<0.1; **p<0.05; ***p<0.01

@ Discover



Research

Discover Social Science and Health (2025) 5:11 | https://doi.org/10.1007/544155-024-00131-y

Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long as you give appropriate credit to the original author(s) and the source,
provide a link to the Creative Commons licence, and indicate if changes were made. The images or other third party material in this article
are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line to the material. If material is not included in
the article’s Creative Commons licence and your intended use is not permitted by statutory regulation or exceeds the permitted use, you will
need to obtain permission directly from the copyright holder. To view a copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.

References

—_

20.
21.

22.
23.

24.
25.
26.

27.

World Health Organisation (WHO). Aging and health, 1 October 2021, Ageing and health (who.int).

Rudnicka E, Napierata P, Podfigurna A, Meczekalski B, Smolarczyk R, Grymowicz M. The World Health Organization (WHO) approach to
healthy ageing. Maturitas. 2020;139:6-11.

Drewnowski A, Evans WJ. Nutrition, physical activity, and quality of life in older adults: summary. J Gerontol Ser A Biol Sci Med Sci.
2001;56(suppl2):89-94.

Robinson SM. Improving nutrition to support healthy ageing: what are the opportunities for intervention? Proceedings of the Nutrition
Society. 2018;77(3):257-64.

Mantzorou M, Vadikolias K, Pavlidou E, Serdari A, Vasios G, Tryfonos C, Giaginis C. Nutritional status is associated with the degree of cogni-
tive impairment and depressive symptoms in a Greek elderly population. Nutr Neurosci. 2020;23(3):201-9.

de Souza Fernandes DP, Duarte MSL, Pessoa MC, Franceschini SDCC, Ribeiro AQ. Evaluation of diet quality of the elderly and associated
factors. Arch Gerontol Geriatr. 2017;72:174-80.

Naseer M, Forssell H, Fagerstrom C. Malnutrition, functional ability and mortality among older people aged= 60 years: a 7-year longitu-
dinal study. Eur J Clin Nutr. 2016;70(3):399-404.

Hung HC, Joshipura KJ, Jiang R, Hu FB, Hunter D, Smith-Warner SA, et al. Fruit and vegetable intake and risk of major chronic disease. J
Natl Cancer Inst. 2004;96(21):1577-84.

Anlasik T, Sies H, Griffiths HR, Mecocci P, Stahl W, Polidori MC. Dietary habits are major determinants of the plasma antioxidant status in
healthy elderly subjects. Br J Nutr. 2005;94(5):639-42.

. Wang L, Manson JE, Gaziano JM, Buring JE, Sesso HD. Fruit and vegetable intake and the risk of hypertension in middle-aged and older

women. Am J Hypertens. 2012;25(2):180-9.

Bazzano LA, He J, Ogden LG, Loria CM, Vupputuri S, Myers L, Whelton PK. Fruit and vegetable intake and risk of cardiovascular disease in
US adults: the first National Health and Nutrition Examination Survey Epidemiologic Follow-up Study. Am J Clin Nutr. 2002;76(1):93-9.
Liu S, Lee IM, Ajani U, Cole SR, Buring JE, Manson JE. Intake of vegetables rich in carotenoids and risk of coronary heart disease in men:
The Physicians’ Health Study. Int J Epidemiol. 2001;30(1):130-5.

. Joshipura KJ, Ascherio A, Manson JE, Stampfer MJ, Rimm EB, Speizer FE, et al. Fruit and vegetable intake in relation to risk of ischemic

stroke. JAMA. 1999;282(13):1233-9.
Khaw KT, Barrett-Connor E. Dietary potassium and stroke-associated mortality. N Engl J Med. 1987;316(5):235-40.

. Tribble DL. Antioxidant consumption and risk of coronary heart disease: emphasis on vitamin C, vitamin E, and -carotene: a statement

for healthcare professionals from the American Heart Association. Circulation. 1999;99(4):591-5.

. Aune D, Giovannucci E, Boffetta P, Fadnes LT, Keum N, Norat T, et al. Fruit and vegetable intake and the risk of cardiovascular disease,

total cancer and all-cause mortality—a systematic review and dose-response meta-analysis of prospective studies. Int J Epidemiol.
2017;46(3):1029-56.

. World Health Organization (WHO). Promoting fruit and vegetable consumption around the world. Information sheet, Global Strategy on

Diet, Physical Activity & Health (2015).
Morris MC, Evans DA, Tangney CC, Bienias JL, Wilson RS. Associations of vegetable and fruit consumption with age-related cognitive
change. Neurology. 2006;67(8):1370-6.

. Scarmeas N, Stern Y, Mayeux R, Manly JJ, Schupf N, Luchsinger JA. Mediterranean diet and mild cognitive impairment. Arch Neurol.

2006;66(2):216-25.

Baxter AJ, Coyne T, McClintock C. The impact of dietary patterns on healthcare utilization. J Public Health Nutr. 2017;20(2):196-203.
Devore EE, Kang JH, Breteler MM, Grodstein F. Dietary intakes of berries and flavonoids in relation to cognitive decline. Ann Neurol.
2010;72(1):135-43.

Liu RH. Dietary bioactive compounds and their health implications. J Food Sci. 2013;78(s1):A18-25.

Psaltopoulou T, Sergentanis TN, Panagiotakos DB, Sergentanis IN, Kosti R, Scarmeas N. Mediterranean diet, stroke, cognitive impairment,
and depression: a meta-analysis. Ann Neurol. 2013;74(4):580-91.

Jacobs DR, Gross MD, Tapsell LC. Food synergy: an operational concept for understanding nutrition. Am J Clin Nutr. 2009;89(5):15435-1548S.
Grosso G, Mistretta A, Frigiola A, Demma S, Ferranti R. Nutrition and preventive health care in older adults. Nutr Rev. 2018;76(3):196-204.
Morley J. The role of nutrition in the prevention of age-associated diseases. In: Morley J, Thomas D, editors. Geriatric nutrition. CRC Press;
2007. p. 29-44. https://doi.org/10.1201/9781420005493.ch3.

Szponar L, Sekula W. Nutrition and public health in Eastern Europe: the impact of dietary patterns on health services demand. Eur J Clin
Nutr. 2020;74(7):1056-62.

Publisher’s Note Springer Nature remains neutral with regard to jurisdictional claims in published maps and institutional affiliations.

@ Discover


http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1201/9781420005493.ch3

	The impact of fruit and vegetable intake on healthcare costs and preventive care in older adults: evidence from SHARE data
	Abstract
	Purpose 
	Methods 
	Results 
	Conclusion 

	1 Background
	2 Methods
	2.1 Data
	2.2 Variables
	2.3 Empirical strategy

	3 Main results
	3.1 Sensitivity analysis

	4 Conclusions
	Appendix
	References


