
ARTICLE

Influence of social determinants of health in the
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Population aging is a global phenomenon due to declining birth rates and increased life

expectancy. This demographic shift poses a challenge to society, requiring adaptation of

policies, economies, and healthcare systems to safeguard the well-being of older individuals.

Health inequalities, influenced by social determinants such as education, economic status,

and place of residence, impact this population group, with notable differences between men

and women. Several studies have demonstrated that social determinants of health (SDH)

affect the quality of life (QoL) of older individuals, especially women. In general, women

report lower quality of life indicators, lower educational levels, and poorer health compared to

men. This study aims to examine how social determinants of health can influence the quality

of life of the population aged 50 or older in different European countries, from a sex per-

spective, through a longitudinal approach. The main SDHs associated with poorer QoL were

female sex advanced age, economic hardship, educational level, and geographic location

within Europe. Depression in women and men in Southern Europe was associated with a

decrease in QoL scores.
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Introduction

Population aging is a global phenomenon that is trans-
forming the demographic structure due to declining birth
rates and increasing life expectancy (United Nations, 2019),

(National Institute of Statistics, 2020). According to the World
Health Organization (WHO), it is expected that by 2050, 22% of
the global population will be over 60 years old, compared to 12%
in 2015 (World Health Organization., 2011). This shift represents
a considerable challenge for society (United Nations, 2021). To
protect the well-being of older people and promote healthy and
fulfilling aging, countries must adapt their policies, economies,
social structures, and healthcare systems (Serdà Ferrer, 2014),
(Palomino Moral et al., 2014), as inaction can lead to significant
problems of health inequalities. Therefore, it is important to
address health inequalities that affect this population group,
especially between men and women, which may be influenced by
social determinants of health (SDHs), such as age, educational
level, economic status, immigrant status, and place of residence,
both internationally and within each country (Phelan et al., 2010),
(Arcaya et al., 2015a).

In 2008, the Commission on Social Determinants of Health
defined SDHs as a set of personal, social, economic, and envir-
onmental factors that influence the health status of individuals
and populations, becoming the most widely used model in SDHs
research (World Health Organization, 1998), (World Health
Organization, 2008). These determinants have an impact on
opportunities for good health and highlight the existence of sex-
based health inequalities (Salgado-de Snyder, Wong, 2007) based
on power, prestige, and access to resources (Marmot, 2007).
Recent studies have demonstrated a direct relationship between
SDHs and quality of life (QoL) among individuals with fewer
economic resources (García Ramírez et al., (2017), those who are
older, and women (Mejía Reyes, 2021). These determinants
influence the QoL of older people, which is a multidimensional
construct essential for social well-being and satisfaction of basic
needs. QoL encompasses both objective and subjective aspects of
the individual, and the WHO defines it as “an individual’s per-
ception of their position in life in the context of the culture and
value systems in which they live and in relation to their goals,
expectations, standards, and concerns,” which is widely accepted
by most authors (World Health Organization, 1996).

Several studies have been conducted on how objective health
aspects influence the QoL of older individuals in Europe, such as
multimorbidity (Fernández et al., 2020), chronic diseases (Sexton
et al., 2015), limitations in activities of daily living, and the pre-
sence of depression, all of which have a significantly negative
impact on their QoL. Structural SDHs like economic status, lack
of material resources (Zaninotto et al., 2009), sex, and educational
level also influence the QoL of this population group, especially in
women. Women generally report poorer QoL indicators, lower
levels of education, and poorer health compared to men
(Ahrenfeldt & Möller, 2021).

Recently, the influence of family trajectories on perceived QoL
in old age has been studied in Spain using the Spanish cohort of
the Survey of Health, Ageing, and Retirement in Europe (SHARE)
in waves 3 (2009) and 7 (2017), and it was found that subjective
aspects such as social relationships and life as a couple affect the
QoL of men and women differently, whereby men with stable
partners and offspring perceived a better QoL compared to
women in similar conditions (Fernández-Carro & Gumà, 2022).

Although previous studies on SDHs and their influence on
QoL have been conducted, to our knowledge, no specific research
has been conducted out among individuals aged 50 years and
older from different European regions with a differentiated focus
on men and women, to analyze how SDHs can affect the evo-
lution of their QoL.

Hypothesis: SDHs, such as age, educational level, economic
status, immigrant status, and place of residence, will influence the
evolution of the Quality of Life (QoL) of individuals over 50 years
old, and there will be differences based on sex and the European
region where they reside.

Objective: To analyze how SDH, such as age, educational level,
economic status, immigrant status and place of residence, influ-
ence QoL in individuals over 50 years of age in several European
countries, according to sex and the European region where they
reside in a longitudinal study.

Materials and methods
This was a population-based, analytical, and prospective cohort
study that used data collected in the fifth, sixth, and seventh
waves of the SHARE study conducted in 2013, 2015, and 2017,
respectively (Malter, Börsch-Supan, 2015).

The SHARE study has standardized fieldwork procedures,
minimizing country-specific artefacts that could interfere with
cross-country comparisons. SHARE is a multinational survey that
involves differences in sampling resources between countries.
Consequently, sample frames are chosen according to the best
available resources in each country to achieve total probabilistic
sampling. (Börsch-Supan et al., 2013). It is a longitudinal study at
the European level that provides primary data. (Börsch-Supan A,
2005).

The information was obtained through computer-assisted
personal interviewing (CAPI) with an approximate duration of
90 minutes conducted in the home of each participant and uni-
formly for all participants (Börsch-Supan et al., 2013). The data
are available to the scientific community free of charge at www.
share-project.org after registration.

Participants. In the fifth wave of the SHARE study conducted in
2013, a total of 59,421 individuals from 13 selected European
countries were surveyed, including Germany, Austria, Belgium,
Denmark, Slovenia, Spain, Estonia, France, Italy, Luxembourg,
Sweden, Switzerland, and the Czech Republic. The selection cri-
teria for this study required participants to be 50 years or older,
reside regularly in one of the 13 European countries analyzed in
the fifth wave, agree to participate in this study, and have parti-
cipated in the three consecutive waves under study. Of the
respondents, 11,493 met these inclusion criteria. The remaining
participants did not participate in the consecutive waves or in any
of them due to dropout or death (Bergmann et al., 2019) Fig. 1.

A comparative analysis was conducted between the partici-
pants in the study and non-participants from Wave 5 of
recruitment, resulting in a sample of female participants lower
than that of non-participants (54.3% vs. 56.5%), with a younger
mean age 64.2 (SD 9.8) vs. 67.0 (SD 10.2) and higher CASP-12
scores 38.3 (SD 6.3) vs. 37.6 (SD 6.3) as the most relevant data.

To address these significant differences, probably because the
analyzed sample of participants was younger than that of
nonparticipants, a random selection of nonparticipants was
performed. A copy of the method used can be downloaded from
a repository on GitHub (Vila 2024). First, two separate datasets were
created: one with participants and another with non-participants. An
algorithm was implemented that, in a loop, iterated through all the
records in the participant dataset. For each participant, the following
steps were taken: a participant was selected, non-participants with
the same sex and age (±2 years) were preselected, and one of them
was randomly chosen, forming a “pair.” This pair was added to a
third dataset called “pair” and removed from their original datasets
(participant or non-participant). This process was repeated for each
participant, ultimately generating a “pair” dataset containing
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participant identifiers, non-participant pairs, and pair identifiers.
This “pair” dataset was merged with the original dataset to obtain
CASP values. Thus, among non-participants of the same age, sex,
and European region, CASP-12 scores were very similar 38.3 (SD
6.29) vs. 38.2 (SD 6.19).

Therefore, it could be assumed that participants in the three
consecutive waves of the study are representative of a slightly
younger fraction with a slightly lower percentage of women in all
European regions compared to those who participated in Wave 5.
The complete data are shown in the Supplementary Material,
Table S1.

The countries were grouped according to the four regional
clusters defined in a 2013 report by the European Commission,
which corresponds to different models of social welfare: Northern
Europe, with a social democratic regime (Denmark and Sweden,
n= 2747); Continental Europe, with a corporatist regime
(Austria, Germany, Belgium, France, Luxembourg, and Switzer-
land, n= 4443); Southern Europe, with a southern European
regime (Spain and Italy, n= 2,770); and Eastern Europe, with a
post-socialist regime (Slovenia, Estonia, and the Czech Republic,
n= 1,533) (Abdallah et al., 2013).

Study variables
Outcome variable: This study assessed participants’ QoL using the
control, autonomy, satisfaction, and self-realization (CASP-12)
scale (Wiggins et al., 2008), a specific and validated tool con-
sisting of four subscales with three items each: control, autonomy,
satisfaction, and self-realization. Each item is rated on a Likert
scale from 1 (never) to 4 (often). The total score ranges between

12 and 48 points, with a higher score indicating better QoL.
Scores below 35 indicate low QoL, 35 to 37 indicate moderate
QoL, 38 to 39 indicate high QoL, and 39 to 48 indicate very high
QoL. The multidimensional model for the CASP-12, it has
potential for use as a multidimensional tool for assessing quality
of life in older people. This scale has a Cronbach’s alpha coeffi-
cient of 0.84 (Hyde et al., 2003), (Pérez-Rojo et al., 2018).

Explanatory variables: This study was based on the 2008 WHO
SDH model “Commission on Social Determinants of Health” that
addresses health inequalities, and by consensus of the authors and
based on literature we used the following determinants: sex, age
group, educational level, economic level, autochthonous or emi-
grant and place of residence. Our focus is primarily on the
individual level (Arcaya et al., 2015b).

Data on SDHs were collected through questions related to age
range, it has been grouped by interest groups, the age range 50–64
years (active in the workforce), 65–74 years (recently retired senior),
75–84 years (older adult) and over 85 years (older persons of more
advanced age), educational level, according to the International
Standard Classification of Education (ISCED), the original seven
categories of ISCED were reorganized to enhance analysis into the
following groups: low educational level (corresponding to ISCED
0–2, basic or lower secondary education), medium educational level
(ISCED 3–4, upper secondary education), and high educational level
(ISCED 5–6, tertiary education). (United Nations Educational
Scientific and Cultural Organization, 1997), (United Nations
Educational Scientific and Cultural Organization, 2011), economic
level, the SHARE study determines the economic level using the

Fig. 1 Flowchart. Total respondents Wave 5, participants, non-participants in some of the following waves (6 and 7) object of study and total sample
studied.
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variable “making ends meet” with the options: 1. Very easily, 2.
Quite easily, 3. With difficulties, 4. With many difficulties. For the
analysis in this study, it has been dichotomized into 1. No difficulty
2. Difficulty. Additionally, the variable Received external financial
help is used with options: 1. Yes, 2. No. Origin of the person (native
or immigrant). Place of residence (the variable “residential area” is a
self-reported variable in the SHARE study, classified as: 1. A big city;
2. The suburbs or outskirts of a big city; 3. A large town; 4.A small
town; 5. A rural area or village). For the analysis in this study, the
variables 1, 2, and 3 have been grouped into category 1: urban, and
the variables 4 and 5 have been grouped into category 2: rural
(European Commission, 2010), and European region (north,
continental, south, and east).

Covariates: Sociodemographic variables included data on marital
status (married, divorced, single, widowed), employment status
(retired, employed, unemployed, disabled, homemaking), for this
study has been dichotomized into (Present worker: yes or no),
family composition (living alone, living with a partner, living with
3 or more people), number of children (no children, 1 to 2, 3 or
more), and number of grandchildren (no grandchildren, 1 to 4, 5
or more).

Clinical variables, Self-perceived health (excellent/very good,
good, fair, poor), number of chronic diseases (none, 1–2, 3 or
more), and mobility difficulties (without difficulty, with difficulty)
were evaluated. Physical activity, in the SHARE study, it was
analyzed as an ordinal scale with vigorous physical activity
categorized as: 1. More than once a week 2. Once a week 3. From
one to three times a month 4. Almost never or never. For this
study, variables 1 and 2 were grouped into category 1: active, and
variables 3 and 4 were grouped into category 2: inactive (Paxton
et al., 2010), (Reitlo et al., 2018), was also assessed. The EURO-D
scale with 12 items, a specific and validated tool in a previous
trans-European study on the prevalence of depression, EURO-
DEP, for measuring the presence of depressive symptoms in older
adults in European countries, was used with a maximum score of
12 (very depressed) and a minimum of 0 (not depressed), and a
cutoff point of 4 indicated the presence of depression. This scale
has a Cronbach’s alpha coefficient between 0.62 and 0.78 (Castro‐
Costa et al., 2008), (Prince et al., 1999). Additionally, body mass
index (the BMI variable is classified into standard categories
determined by the World Health Organization (1995): “Under-
weight” (<18.5), “Normal weight” (18.5–24.9), “Overweight”
(25–29.9), and “Obesity” (>30) (World Health Organization,
1995), (Collins et al., 2016), daily tobacco consumption (accord-
ing to the SHARE survey, individuals are classified into: present
smokers or non-smokers/ex-smoker, and alcohol consumption
(does not drink or consumes alcohol less than 1–2 times a month,
between 1 and 4 days a week, almost every day) were collected.

Statistical analysis: SHARE is a general-purpose survey used for
both inferring about finite populations and inferring about data
generation processes defined by models. The units of analysis
include both individuals and households and provides calibrated
design weights. To minimize potential selection bias across dif-
ferent countries, SHARE calculates calibrated weights to use
weighted statistical samples that enable inference.

Please refer to the SHARE Sampling Procedures and Calibrated
Design Weights for more details. (Börsch-Supan A, 2005).

Descriptive statistics was reported with mean and standard
deviation for numerical variables while absolute frequencies and
relative percentages were used for categorical variables. Chi-
square and the Student-t test were used in the univariate analysis.
Univariate results were stratified by European region and sex
(male-female). The linearity effect of numerical variables on QoL
was assessed. A skewed distribution was observed in the number

of children and grandchildren and therefore both variables were
grouped into categories, according to what was suggested by
means of smoothing spline regression. Furthermore, multi-
collinearity among predictor variables was assessed by means of
the Generalized Variance-Inflation Factor (gVIF). The maximum
gVIF of 1.22 was found, indicating no multicollinearity issues.

To analyze the direct effect of Sex on QoL, crude and
multivariate models were performed using linear mixed-effects
models with the lmer function from the lme4 package in R
software (Bates et al., 2015). All models included participant
Identifier as random intercept. Only Sex was added to get the
crude model. To get estimates of the direct effect of Sex for
specific age groups or regions, instead of stratifying (i.e., sub-
setting), at the crude model the Wave, the European Region, and
the Age Groups were included. This model was named ‘adjusted’
and then, by changing as appropriate the reference category, the
estimates of the direct sex-effect was obtained for each age group
or for each region. The statistical Sex*Region and the Sex*Age
Group interaction was also tested. Estimates of differences on
QoL of some relevant determinants of health stratified by sex,
were obtained including one of each health determinant as
explanatory QoL.

The data were analyzed with the SPSS-25 program (Statistical
Package for the Social Sciences, IBM Corp. Armonk, NY, USA)
and with R version 4.3.0, a language and environment for
statistical computing from the Foundation for Statistical Com-
puting, Vienna, Austria. A significant difference was considered
when the p-value was less than 0.05.

Results
Participant characteristics at the follow-up starting moment
(wave 5 of the SHARE study) according to European region
and Sex. In the fifth wave baseline, differences were observed
between men and women when analyzing the SDHs of all par-
ticipants. The average age for women was 63.3 (SD 10.2) years,
while for men, it was 64.4 (SD 9.4) years. The most represented
age group was the 50–64 age group, encompassing 54.4% of
women and 50.0% of men (p < 0.001). Regarding education,
37.0% of women had a low education level compared to 32.9% of
men (p < 0.001). Economic difficulty was observed in 30.5% of
women and 26.7% of men (p < 0.001). Additionally, over 90% of
respondents of both sexes were native to the country where the
interview took place.

When analyzing the sociodemographic and clinical variables,
notable differences were found between men and women.
Regarding marital status, most participants of both sexes were
married, but there was a higher proportion of widows (13.4%)
than widowers (4.5%) (p < 0.001), as well as a higher proportion
of women living alone than men (19.4% vs. 12.6%) (p < 0.001).
Self-perceived health was significantly lower among women
(p= 0.034). Although participants of both sexes had few mobility
difficulties, they were more common among women (p < 0.001).
Physical inactivity was more frequent among women (49.8%)
than among men (42.4%) (p < 0.001). Additionally, tobacco and
alcohol consumption were significantly higher among men than
among women (p < 0,001). Regarding depression (EURO-D), a
significant difference was observed between women (30.3%) and
men (17.5%) (p < 0.001).

Significant differences were observed in terms of sex and
European region. Regarding SDHs, the southern region had an
older population of people of both sexes, with 6% of women over
85 years of age. In contrast, the continental and northern regions
had the lowest proportions of this age group, at 2.3% and 2.4%,
respectively (p < 0.001). In terms of educational level, the
southern region showed the highest percentage of women with
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a low education level, 76.3% of the respondents, while in the
northern region, this proportion was 23.7% (p < 0.001). In
relation to economic difficulty in making ends meet, the eastern
and southern regions had the highest percentages, especially
among women, with 50.8% and 46.1%, respectively, compared to
13.4% in the northern region and 23.7% in the continental region
(p < 0.001). In terms of nativity, the continental region had a
proportion of 16% of respondents of both sexes who were not
native to the country of residence, while in the southern region,
this percentage was 4.8% (p < 0.001).

For complete data, refer to Table 1.

Relationship between QoL and SDHs and covariates differ-
entiated by sex, region, in wave 5 and consecutive waves 6 and
7. In the fifth wave, a lower QoL score was observed in the
southern region of Europe for both sexes, with the most sig-
nificant differences observed between women in the southern
region and women in the northern region, 35.0 (SD 6.55) vs. 40.7
(SD 5.17) (p < 0.001), respectively. This trend also persisted in
subsequent waves (6 and 7). In all European regions, men
obtained higher QoL scores than women, although the sex dif-
ference was smaller in the northern region of Europe in all waves
(p < 0.001). Furthermore, the score decreased with age for both
sexes and in all European regions and consecutive waves
(p < 0.001).

Regarding educational level, women in the southern region
of Europe with a low level of education obtained the lowest
QoL score, 34.3 (SD 6.62), compared to men, 35.6 (SD 6.32)
(p < 0.001), and this trend persisted during the follow-up. The
variable that showed the greatest significant sex differences in
QoL scores in all European regions and consecutive waves was
economic difficulty, which was notably lower in the southern
region and among women, score 32.7(SD 6.44) vs score
34.2(SD 6.28) the men (p < 0.001). Additionally, in all waves,
both native men and women obtained a better score than
immigrants, except in the southern region of Europe. In the
fifth wave, both male and female respondents from all
European regions who lived with a partner obtained a higher
QoL score than those who lived alone. The score was always
higher for men living with a partner, except in the northern
region. The difference was significantly greater between
women and men in the southern region, 35.0 (SD 6.68) vs
36.2 (SD 6.28) respectively (p= 0.03).

Self-perceived health was a variable with large differences in
QoL scores between regions; women in the southern region
obtained lower scores in quality of life related to dismal self-
perceived health compared to women in the northern region, 27.8
(SD 5.78) vs. 32.8 (SD 7.08) (p < 0.001), respectively.

Regarding lifestyle, no significant differences in QoL scores
related to smoking habits were found between regions or
sexes, except in the Southern European region, where male
nonsmokers obtained a significantly higher QoL score than
female nonsmokers 36.2 (SD 6.12) vs 34.9 (SD 6.41)
(p < 0.001). Regarding alcohol consumption, individuals of
both sexes who consumed alcohol moderately (1–4 days/week)
obtained the highest scores in all regions. Women who
consumed alcohol daily in the Eastern European region scored
higher, 39.6 (SD 5.71), compared to non-consumers 36.7 (SD
6.34) (p < 0.001) and compared to men, 38.6 (SD 6.19)
(p < 0.001). The presence of depression showed a significant
decrease in QoL score in both women and men in all regions,
with the lowest score among respondents from Eastern and
Southern Europe relative to the other regions. For complete
data, refer to Table 2. For more details on consecutive waves 6
and 7 see Supplementary Material. Tables S2 and S3.

Differences in QoL in some relevant health determinants in
Wave 5 and consecutive waves (6 and 7). Over the four years of
longitudinal follow-up, starting from the reference Wave 5, both
sexes experienced a significant decrease in QoL score (β Wave-7,
Women=−0.430, 95% CI: −0.580; −0.280/Men=−0.293, 95%
CI: −0.455; −0.132). The between sex comparison of these slopes
did not reach statistical significance (p-value= 0.225). (see
Table 3)

In both sexes the QoL worsened with age, with the highest
decrease observed in the older group (β-Women=−4.311, 95%
CI: −4.826; −3.797/Men=−2.890, 95% CI: −3.446–2.2334) with
statistically significant differences between sexes (p-value < 0.001).

Participants of both sexes with medium and high level of
education achieved a better QoL score than those with a low level
of education during follow-up. These differences were signifi-
cantly greater among women than among men (p-value: Medium
= 0.034, High = 0.033) showing that educational level had a
greater influence on QoL among women than among men over
time.

During the follow-up, women and men without economic
difficulty achieved a better QoL scores (β-Women = 3.447, 95%
CI:3.249; 3.646/Men = 3.265, 95% CI: 3.046; 2.334). The between
sex comparison of these slopes did not reach statistical
significance (p-value= 0.100).

Conversely, needing external financial assistance significantly
showed a worsening of QoL, with marginally statistical
differences among sexes (p-value 0.079).

Living in a rural area or in a suburb of major city showed a
significant protective factor in QoL evolution for women,
although this effect was not observed in men. Nevertheless,
women vs men comparison did not achieve statistically
significance.

Differences in QoL scores were observed among interviewees
of both sexes according to their region of residence, where
Continental and especially North region achieved better scores in
both sexes. And what is more, in the North region women
presented significant better scores than men (p-value= 0.002).
For complete data, refer to Table 3.

Differences in quality of life by sex according to regions and
age groups. A multivariate model was performed to determine
the differences in quality of life by sex according to the regions
and age groups. In the crude model, only sex plus the partici-
pant’s identifier was introduced as an explanatory variable as a
random intercept (p < 0.001); subsequently, an adjusted model
was performed, with the variables of the crude model, plus the
wave, the European region and the age groups (p < 0.001).

In the “all ages” model, as an adjusted model, eliminating the
age groups and adding the sex-region interaction, modifying the
reference category as appropriate, no significant differences were
observed between men and women in the Northern region
(p= 0.385), but significant differences were observed in the rest
of the regions (p < 0.001).

The “age-specific” models were like the corresponding all-age
models but adding the “age group” and modifying the reference
category “age group as appropriate, and significant differences
were found between men and women as age increased (p < 0.001).

A statistically significant interaction was observed when adding
in the fitted model the interaction “sex-European region”
(p value= 0.0378), as well as the interaction “sex-age group”
(p value < 0.001). For complete data, refer to Table 4 and Fig. 2.

Discussion
SDHs have played a crucial role in understanding health disparities,
and their origin goes beyond mere biological influences. This
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approach has proven to be highly valuable in formulating public
health policies that address entrenched health inequities. To organize
and comprehend the complexity of these determinants, various
models have been proposed, such as that of Dahlgren and White-
head, which categorizes SDHs into three fundamental levels: the
micro level, encompassing individual characteristics; the meso level,
focusing on the environment where diverse individuals interact; and
the macro level, situated in a broader context, including public
policies, sociocultural characteristics, and other general factors
(Dahlgren, 1991). Also, the model of Social Determinants of Health
proposed by the World Health Organization (WHO), which is the
one we have used in our research. This model distinguishes three
interrelated levels of functioning: the individual level, encompassing
biological factors, individual behaviors, and access to health services;
the meso or intermediate level, which includes social networks and
support, the physical environment, as well as culture and values; and
the macro level, incorporating socio-economic determinants, policies,
and health systems, as well as social inequalities. This framework
provides a robust foundation for analyzing the diverse factors that
can impact health at both individual and community levels. (Her-
nández et al., 2017).

The relationship between these levels is complex and bidirec-
tional, as macro-level factors can influence at the individual level,
such as in access to healthcare, while individual behaviors can
have cumulative effects on the health of an entire community.
Therefore, understanding this interrelation and interconnected-
ness is essential for designing meaningful and effective inter-
ventions that address the SDHs in all their dimensions. (De La
Guardia Gutiérrez et al., 2020).

This study investigated SDHs and QoL among people aged 50
years and older in 13 European countries, encompassed in four
European regions, from a differentiated perspective between men
and women in a longitudinal study and brings new comparative
data to the existing literature to help understand and address
health inequalities. The results revealed significant differences in
the evolution of QoL between regions in Europe and between
men and women during follow-up.

Consistent with the findings of previous research using the
SHARE cohort (Cantarero-Prieto et al., 2018), our findings sup-
port evidence that women experienced a significant decline in
their QoL compared to men over time, more significantly in the
Southern European region.

Our findings suggest that not facing economic difficulties has a
protective effect on the evolution of QoL. This statement is
supported by a study by Niedzwiedz et al. in 2014 (Niedzwiedz
et al., 2014), which demonstrated a significant association
between lifelong socioeconomic position and life satisfaction in
early old age and revealed differences in this association between
countries with different welfare systems. In our study, economic
hardships were also related to lower QoL scores, especially in
Southern and Eastern European countries during the follow-up
period, and this effect was more evident among women. This
finding is consistent with that of previous research, such as that of
Conde-Sala et al. in 2017 (Conde-Sala et al., 2017), suggesting
that QoL is related to social welfare regimes. These regimes are
more limited in Eastern and Southern European countries com-
pared to Nordic and continental countries and have a protective
effect on the evolution of QoL, especially among women

Table 3 Differences in QoL in some relevant social determinants of health, stratified by sex.

Female Male

Estimate 95% Confidence Interval
(Lower; Upper)

p-value Estimate 95% Confidence Interval
(Lower; Upper)

p-value p-value
(*)

Consecutive Waves
Wave 5 Ref. Ref.
Wave 6 −0.048 (−0.199; 0.102) 0.529 0.022 (−0.139; 0.183) 0.790 0.533
Wave 7 −0.430 (−0.580; −0.280) <0.001 −0.293 (−0.455; −0.132) <0.001 0.225

Age groups
50–64 Ref. Ref.
65–74 −0.266 (−0.507; −0.025) 0.031 0.104 (−0.146; 0.354) 0.414 0.030
75–84 −1.875 (−2.194; −1.557) <0.001 −1.100 (−1.428; −0.773) <0.001 <0.001
>85 −4.311 (−4.826; −3.797) <0.001 −2.890 (−3.446; −2.334) <0.001 <0.001

Education level
Low Ref. Ref. Ref.
Medium 1.888 (1.637; 2.139) <0.001 1.539 (1.279; 1.800) <0.001 0.034
High 2.862 (2.575; 3.149) <0.001 2.480 (2.186; 2.775) <0.001 0.033

Making ends meet
With difficulty Ref. Ref.
Without difficulty 3.447 (3.249; 3.646) <0.001 3.265 (3.046; 3.484) <0.001 0.100

External financial assistance
No Ref. Ref.
Yes −1.074 (−1.294; −0.854) <0.001 −0.810 (−1.055; −0.565) <0.001 0.079

Area of residence
Large city/town Ref. Ref.
Small/rural town 0.266 (0.019; 0.514) 0.035 0.171 (−0.087; 0.429) 0.194 0.607
Suburbs of a major city 0.590 (0.189; 0.990) 0.004 0.193 (−0.233; 0.620) 0.374 0.145

European region
South Ref. Ref.
Continental 3.461 (3.128; 3.795) <0.001 3.103 (2.759; 3.447) <0.001 0.144
North 5.198 (4.827; 5.569) <0.001 4.360 (3.977; 4.742) <0.001 0.002
East 1.471 (1.041; 1.901) <0.001 0.995 (0.530; 1.459) <0.001 0.142

Estimates were obtained with QoL values as the outcome and including one (and only one) health determinant as explanatory.
Ref. = Reference category.
(*) p-value of comparing Female vs. Male estimates.
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(Ayala et al., 2021). We also found that being native to the
country where the interview took place was a protective factor in
the evolution of quality of life for women, in line with previous

studies that found that migrant women experience triple dis-
crimination based on ethnicity, sex, and class (Lirola, 2016) that
have significant implications for their QoL (González-Castro &
Ubillos, 2011), which is not the case for men.

In this study, we observed that lower levels of education were
correlated with worse QoL, especially in Southern European
countries and among women. These results are consistent with
those of other studies, such as that by Rivas et al. (Rivas et al.,
2011), which found an association between lower education levels
and worse perceived QoL. The southern region had a higher
prevalence of depression among the older people, which was
directly related to lower QoL, in line with the findings of a meta-
analysis conducted by Zhao et al. in 2012 (Zhao et al., 2012).

No significant differences were found regarding place of resi-
dence, except among women, for whom living in a rural area had
a protective effect on the evolution of QoL compared to living in a
large city. These results differ from those of previous research,
such as that of Lenehan et al. (Lenehan et al., 2020) in 2020, in
which their meta-analysis showed that older adults living in rural
areas had significantly lower health related QoL than those living
in urban areas.

Regarding lifestyle, differences were observed in tobacco con-
sumption between men and women in all European regions and
waves, with a higher prevalence among men. These findings have
been shown in previous studies conducted with the SHARE
cohort and data from the European Health Survey (Corominas
Barnadas et al., 2017). In our study, we found that moderate
alcohol consumption was associated with higher QoL scores,
especially in the Southern and Eastern European regions. This
could be explained by factors such as geographic location, alcohol
availability, and social norms that normalize alcohol consump-
tion, especially among men (Bosque-Prous et al., 2015). Physical
activity was lower among women during the follow-up period
and was directly related to a decrease in QoL scores, in line with a
recent study that provided strong evidence that regular physical
activity has a positive impact on the QoL of older adults
(Marquez, 2020).

Among the strengths of this study, it is worth noting that a
representative sample of 13 European countries was used, and the
respondents participated in three consecutive waves, allowing for
an understanding of their individual aging trajectories with a sex
perspective. Additionally, the use of a multidisciplinary database
provided a broad and cross-sectional view of the respondents.
Finally, it is important to mention that grouping by European

Table 4 Sex QoL differences according to regions and age
groups.

Sex Beta
Estimate (*)

95% Confidence
Interval
(Lower; Upper)

p-value

Crude 0.642 (0.445; 0.839) <0.001
Adjusted (φ) 0.622 (0.440; 0.804) <0.001
North
Age 50–64 −0.114 (−0.530; 0.301) 0.589
Age 65–74 0.263 (−0.155; 0.680) 0.217
Age 75–84 0.633 (0.151; 1.116) 0.010
Age 85+ 1.206 (0.451; 1.962) 0.002
All ages 0.168 (−0.211; 0.547) 0.385

Continental
Age 50–64 0.397 (0.065; 0.728) 0.019
Age 65–74 0.774 (0.414; 1.133) <0.001
Age 75–84 1.144 (0.707; 1.582) <0.001
Age 85+ 1.717 (0.992; 2.443) <0.001
All ages 0.648 (0.349; 0.946) <0.001

East
Age 50–64 0.203 (−0.332; 0.739) 0.457
Age 65–74 0.580 (0.045; 1.116) 0.034
Age 75–84 0.951 (0.363; 1.540) 0.002
Age 85+ 1.524 (0.696; 2.352) <0.001
All ages 0.530 (0.018; 1.042) 0.042

South
Age 50–64 0.624 (0.212; 1.037) 0.003
Age 65–74 1.001 (0.573; 1.430) <0.001
Age 75–84 1.372 (0.894; 1.851) <0.001
Age 85+ 1.945 (1.212; 2.678) <0.001
All ages 1.006 (0.628; 1.384) <0.001

(*) All values are beta coefficients estimates of Male vs Female as reference.
Models:
• Crude model, only Sex as explanatory variable plus participant Identifier as random intercept.
• Adjusted model, as crude model plus Wave, European Region, and Age Groups.
• “All ages” models, as Adjusted model, removing Age Group and adding the Sex*Region
interaction, modifying the region reference category as appropriate.
• The Age Specific models, as the corresponding “All ages” models but adding Age Group and
modifying the Age Group reference category as appropriate.
(φ) A significant statistical interaction was observed by adding at the Adjusted model the
Sex*Region interaction (p-value 0.0378) as well as the Sex*Age Group interaction (p-
value < 0.001).

0

1

2

North Continental East South
European Region

B
et

a 
es

tim
at

e 
M

al
e 

vs
 F

em
al

e

Age Groups

50−64

65−74

75−84

85+
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regions and age groups.

ARTICLE HUMANITIES AND SOCIAL SCIENCES COMMUNICATIONS | https://doi.org/10.1057/s41599-024-02899-5

10 HUMANITIES AND SOCIAL SCIENCES COMMUNICATIONS |          (2024) 11:401 | https://doi.org/10.1057/s41599-024-02899-5



regions allowed for the identification of differences between them,
as well as the association between SDHs and sex-based differences.

However, this study also has some limitations that should be
considered when interpreting the results. Case loss between each
wave and the selection of only those respondents who partici-
pated in all three consecutive waves may limit the external
validity of this study. Random selection was made from the non-
participants, matching for sex, age (±2 years), and European
region. CASP values were then compared. Thus, among non-
participants of the same age, sex, and European region, CASP-12
scores were very similar. Therefore, it could be assumed that
participants in the three consecutive waves of the study are
representative of a fraction of all European regions compared to
those who participated in Wave 5.

Another limitation would be assessing alcohol consumption.
The specific guidelines for moderate and excessive alcohol con-
sumption can vary among European countries and local public
health recommendations. Some European countries have adopted
general guidelines recommended by the WHO.

The ethnicity or race of the respondent is not determined; only
whether they are from the country of the interview is considered,
it would be interesting to know their country of origin, as being
an immigrant from a developed or underdeveloped country can
make a difference.

Another limitation is that the SHARE study determines the
economic level with the variable “making ends meet” and with
the variable “received external financial aid” and this may gen-
erate a bias in the results since it is not quantifiable and may vary
over time.

To improve this comparative and longitudinal study, many
other variables related to the social determinants of health could
have been added, such as: percentile of household income, eco-
nomic benefits, family histories, childhood health, family support,
participation in social activities, satisfaction, and access to services
in the neighborhood where they live, computer literacy, among
others. Further research is needed to identify and reduce health
inequalities between regions in Europe. For example, countries in
the Northern region show lower levels of inequality compared to
countries in the Southern region (Jessoula, 2022).

To achieve this goal requires practical and specific measures to
address existing disparities, such as the one proposed by Marmot
in his report, with a focus on the social determinants of health,
there is a proposal for the development and implementation of
interventions that address these factors, such as affordable
housing programs, education, and employment opportunities
(Marmot, 2017).

Other proposals include improving the living conditions of the
population, addressing the unequal distribution of power, money
and resources, health education, intersectoral collaboration and
promoting sex equity (Solar, Irwin 2010).

It is therefore crucial to implement social welfare policies that
include greater investment in education, social benefits to reduce
poverty and government support for older adults in general and
women, especially in countries with less beneficial welfare sys-
tems. This financial investment in support would translate into
lower future investment in the healthcare system and help to
reduce the significant differences observed between countries and
regions in Europe, as well as between the sexes.

Conclusions
This analysis allowed the identification of sex inequalities in the
QoL of individuals over 50 years of age in Europe, as well as the
determinants that influence them.

During the follow-up period, women had lower QoL scores
than men. Irrespectively of the age, North region showed lower

differences in QoL between male and female, while in the South
region was the one with higher differences.

The main SDHs associated with lower quality of life scores,
considering the sex perspective during the follow-up period, were
older age, differences in quality of life between men and women
increasing linearly with age in all regions, economic difficulties
(more evident in the southern and eastern regions of Europe and
among women), educational level, lower among women and in
the southern region, and geographic location within Europe.

Furthermore, a higher prevalence of depression was found
among women and men in the southern region of Europe, which
was also associated with a decrease in QoL scores.

Physical activity in the female population was lower through-
out the follow-up period, which was directly related to a decrease
in QoL scores.

Data availability
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