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Abstract: Objectives: This study investigates the mediating role of moderate physical activity (MPA),
vigorous physical activity (VPA), and self-rated health (SRH) in the association between depression
and quality of life (QoL) in a large sample of Europeans aged 50 and over, differentiated by sex.
Methods: Data from the 2017 Survey of Health, Ageing and Retirement in Europe were analyzed,
including 11,986 individuals (6843 women) aged 50 and older. All information was collected through
face-to-face interviews: sociodemographic data, SRH, physical activity levels, depression (EURO-
D scale), and QoL (CASP-12). Results: Comparatively, women reported a higher prevalence of
depression, a lower perception of QoL, and slightly lower levels of SRH, MPA, and VPA. Parallel
mediation models revealed, for both sexes, that an increase in VPA levels was more effective in
benefiting SRH; and MPA proved to be a better promoter of QoL. When comparing sexes, only the
path depression — VPA — QoL showed a significant difference (p < 0.001). Conclusions: These
results provide valuable insights for developing physical activity interventions capable of improving
mental health and promoting QoL in older European adults.

Keywords: depression; quality of life; self-rated health; physical activity; vulnerability; aging

1. Introduction

Worldwide, approximately 280 million people are suffering from depression [1]. This
vulnerability affects mood, causes sadness, fatigue, crying, and loss of appetite, limits
the ability to concentrate, alters pleasure or interest in long-term activities, and leads the
individual to situations of irritability, including increased suicidal thoughts [2]. Thus, severe
symptoms of depression have been considered a global public health problem [3]. It is
known that during aging there is an increased risk of developing depression symptoms [4].
Natural aging is a process that increases the likelihood of functional losses and mental
disorders [5,6]. These changes negatively impact well-being and the perception of quality
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of life (QoL) [7]. QoL is a multidimensional construct [8], resulting from the combination of
current and past experiences, including opinions and life expectations [9]. QoL represents
the judgment of subjective and objective values that an individual has constructed about
his or her life [10], a situational view of well-being related to physical, material, social, and
emotional aspects [11].

In addition to QoL, self-rated health (SRH) is an important health indicator as it
offers an instantaneous view of an individual’s well-being [12]. SRH provides information
on health’s biological, mental, functional, and spiritual dimensions. Through SRH, it is
possible to understand different perceptions of a person, such as satisfaction, mood, painful
symptoms, tiredness, and sadness [13]. SRH can provide insights into health status by
reflecting compensatory affective mechanisms resulting from self-esteem [14]. In a practical
sense, SRH functions as the reflected discrepancy between low objective health scores
and high subjective health scores. In the case of the older population, SRH is useful to
detect discomfort problems triggered by sensations associated with age-related chronic
diseases [15].

A possible strategy to reduce or avoid symptoms of depression, in addition to promot-
ing the perception of QoL and SRH, is to increase levels of physical activity (PA) [16,17].
PA is considered one of the keys to reducing vulnerability achieving healthy aging [18].
During aging, moderate-to-vigorous physical activity (MVPA) levels are essential to achieve
and maintain physical and functional performance, preserve cognitive performance, and
promote mental health [19]. The mechanisms underlying caloric expenditure and physical
effort favor the functioning of endocrine, immunological, gastrointestinal, muscular, and
cognitive functions [20], helping to reduce symptoms of stress, anxiety, and depression [21].
By increasing PA levels, mainly through regular physical exercise, it is possible to reduce
the set of pathophysiological mechanisms in the brain that are responsible for depression,
such as cytokines, neurotransmitter dysfunction (i.e., serotonin, dopamine, glutamate,
gamma-aminobutyric acid), disturbances in neuronal connectivity, brain atrophy, and in-
duction of oxidative stress [22,23]. Consequently, adequate levels of PA reflect positively
on well-being, promoting SRH, and the perception of QoL [24].

Over the years, studies have investigated the effects of depression on QoL and SRH
in the older population [25,26], as well as the benefits of increased PA levels in reducing
depression [21,27] and promoting SRH and QoL [28,29]. Notably, the mechanisms linking
depression, QoL, SRH, and PA have not yet been investigated in a comprehensive model
that accounts for differences between both sexes. It is known that women are twice as likely
to report symptoms of depression compared to men [30]. Throughout life, starting in ado-
lescence, women tend to experience a greater number of stressors than men, such as adverse
life events, social and support roles, and genetic and hormonal factors. However, findings
regarding women’s greater susceptibility to depression remain inconsistent [31]. Thus,
studies focused on the impact of depression with an emphasis on differentiation by sex may
provide a valuable lens through which to examine and expand understanding of the human
processes responsible for severe psychopathology. Furthermore, current population-based
research has found that men generally report a better QoL than women [32]. Therefore,
there are gaps regarding the weight that MPA or VPA exert on SRH, especially when
analyzed by sex in the older population. Thus, to address these important gaps, this study
aimed to investigate the mediating role of MPA, VPA, and SRH in the association between
depression and QoL in a large sample of Europeans aged 50 and over, differentiated by sex.

2. Materials and Methods
2.1. Study Data

Data comes from the Survey of Health, Ageing and Retirement in Europe (SHARE),
specifically from wave 7, conducted in 2017. SHARE is a panel study (biennial cross-
national survey on aging), which was carried out for the first time in 2004 [33]. The
information was collected through interviews using Computer-Assisted Personal Inter-
viewing (CAPI) in the participants” homes. The procedures followed the guidelines and
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ethical standards of the Declaration of Helsinki. Therefore, before participating in the
study, all subjects provided informed consent. The SHARE protocol has been reviewed and
approved by the Ethics Committee of the University of Mannheim and the Ethics Com-
mittee of the Max Planck Society for the Advancement of Science. Detailed information is
available on the project’s official website (http://share-eric.eu/, accessed on 22 September
2024), including the methodological details of wave 7.

2.2. Participants

In the present study, citizens aged at least 50 were eligible, provided they had complete
data from wave 7 (2017). The SHARE database presented 34,688 individuals aged 50 or
older (see Figure 1 for a broad overview). However, we excluded participants with missing
data for any variable of interest in the study (i.e., depression, QoL, SRH, PA), which
determined the inclusion of 11,986 participants (6843 women) with complete data from
12 countries: Austria, Belgium, Czech Republic, Denmark, France, Germany, Greece, Italy,
Poland, Spain, Sweden, and Switzerland.

| n=34688 |

n = 20,749 were excluded due to:
Depression (n = 8.038),

QoL (n = 2.887),
SRH (n = 5 581),
PA (n = 4363).

‘ n = 1.953 were excluded due to:
- Education (n =688)
‘ Comorbidities (n = 1.265)

n= 11986 | l Included in the final analysis

Figure 1. Flowchart of the study design.

2.3. Dependent Variable
Quality of Life

The perception of QoL was assessed using the CASP-12 instrument [34], a shorter
version of the CASP-19 [35]. The scale includes 12 Likert-type items reflecting four QoL
dimensions: control, autonomy, self-actualization, and pleasure. For each of the dimensions,
three questions are asked, and each question is evaluated by an increasing scale from 1 to 4.
The score for QoL is classified from 12 (lowest) to 48 (highest). The higher the value, the
better the perception of the individual’s QoL. The 12-item shortened version of the CASP
has stronger measurement properties (Cronbach = 0.87) than the original CASP-19 measure
and is recommended for applications.

2.4. Independent Variables
Depression

We used data from the 12-item EURO-D scale. This instrument is a screening measure
applied to identify symptomatology of depression. A detailed description of the 12-item
EURO-D, including the validation process, has been reported previously [36]. The cutoff
point for classifying the presence of depression symptoms was >4 [36]. The scale was
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considered internally consistent (Cronbach = 0.72), with center-specific values ranging from
0.65 in Dublin to 0.83 in Finland.

2.5. Physical Activity

The PA level was obtained by asking: “We would like to know, how often do you do
physical activities that require a lot of physical effort, such as sports, heavy housework
or a job that requires physical labor?”. Subsequently, this question was associated with
two different situations: (1) MPA = activities that required a moderate level of energy
(e.g., brisk walking, gardening, or housework), and (2) VPA = vigorous sports or activities
(e.g., hiking, sports, carrying heavy loads). The response options offered by the question-
naire were as follows: (1) more than once a week, (2) once a week, (3) up to 3 times a month,
and (4) almost never or never. In the present analysis, the last two response options were
grouped into “less than once a week”; this procedure was previously published [37].

2.6. Self-Rated Health

SRH was obtained through the following question: ‘How is your health in general?’.
Eligible responses were ‘very good’, ‘good’, ‘fair’, ‘bad’, and ‘very bad’. For the analysis,
we grouped the first two response options (very good and good) in the “good” variable, as
well as the last two options (bad and very bad) in the “bad” variable. Thus, three variable
values were used to determine the participants’ SRH: good, fair, and bad.

2.7. Covariates

Health-related variables that could generate barriers to PA promotion and negatively
affect SRH and QoL were considered confounding factors. Thus, according to the variables
present in the survey database, we chose to measure body mass index (BMI), level of
education, and important chronic-degenerative diseases. All this information was col-
lected by self-report. BMI categories were classified and represented by underweight
(BMI < 18 kg/m?), normal weight (18 kg/m? < BMI < 25 kg/m?); overweight (25 kg/m? >
BMI < 30 kg/ m?), obesity (BMI > 30 kg/ m?) [38]. The level of education was established
based on the International Standard Classification of Education (ISCED) [39]. The different
levels were aggregated into three categories: (1) ISCED 0-1, no education or a low level
of education; (2) ISCED 24, intermediate level of education; and (3) ISCED 5-6, a higher
level of education. Participants were also asked to indicate whether they had one or more
chronic diseases with a medical report in the past 12 months. A self-report of chronic
diseases with medical confirmation is accepted as reliable information on the individual’s
general health status [40]. We selected the following diseases: high blood pressure, diabetes,
cholesterol, rheumatism, and cancer, as well as neurological diseases that can affect the
individual’s autonomy, such as Parkinson’s and Alzheimer’s. This set of chronic diseases
is associated with various health problems [41]. Social support was included because it is
an important factor in the daily lives of older adults, influencing their mental health [42].
Thus, information about whether or not they have a partner at home was obtained through
the binary response (yes/no): “Do you have a partner at home?”.

2.8. Statistical Analyses

Data normality was checked using the Kolmogorov-Smirnov test. Descriptive statis-
tics were presented using mean and standard deviation (continuous variables), frequency
and percentage (categorical variables). Stratification of the sample was carried out by sex.
In the second step, differences between the groups (men, women) were determined using
the chi-square test (categorical variables) or Student’s t-test (metric variables). Third, we
used a multivariate analysis [43] to verify the association between depression, MPA, VPA,
SRH (independent variables), and QoL (dependent variable). All independent variables
were entered simultaneously into the calculation. The cross-sectional analysis comprised
two different models: Model 1 was unadjusted, while Model 2 was adjusted for confound-
ing factors (i.e., age, BMI, education, chronic diseases, and social support). Finally, we
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performed two parallel and serial mediation analyses, one for the men’s group and the
other for women, using Hayes” PROCESS macro for SPSS, Model 80. This macroprocess
uses a bootstrapping method [44], which simultaneously allows the execution of multiple
mediations. We consider MPA (M;) and VPA (M) as mediators, sequentially succeeded by
the third mediator, which was SRH (M3). If the association size between the independent
variable depression (DEP) and the dependent variable (QoL) did not remain significant, we
would consider complete mediation. In this case, the confidence interval should include
a zero value [45]. A partial mediation occurred when, after the simultaneous inclusion
of the three mediators, the relationship between the independent variable (DEP) and the
dependent variable (QoL) became weaker (although remaining significant).

Our trajectory models showed nine direct effects. The complete model (see Figure 2 for
better visualization) was composed of four submodels: Models 1 and Model 2 calculated
the regressions of each of the parallel mediators M; and M; in X, respectively; Model
3 estimated the regression of M3 simultaneously on X, on M; and Mj;; and Model 4
determined the regression from X to Y in M, in M, and M3. Specific indirect effects (SIEs)
were also estimated. This procedure calculated the product of path coefficients based on a
sequence: SIE1 = axb, SIE2 = axgxd, SIE3 = c¢xd, SIE4 = exf, SIE5 = exhxd. Moreover,
we calculated the total indirect effect = SIE1 + SIE2 + SIE3 + SIE4 + SIES.

£

Path a Path b
Path g

Path ¢ M, Path d

\ Path h
Path e Path f

Figure 2. Illustration of the serial mediation parallel model used to explore the role of MPA, VPA, and
SRH in mediating the association between depression (DEP) and QoL. Path (a) = association between
independent variable DEP (X) and mediator MPA (M;); Path (b) = association between mediator
MPA (M;) and dependent variable QoL (Y),;Path (e) = association between independent variable
DEP (X) and VPA mediator (Mj); Path (f) = association between VPA mediator (M;) and dependent
variable QoL (Y); Path (g) = association between MPA mediator (M;) and SRH mediator (M3); Path
(h) = association between VPA mediator (M;) and SRH mediator (M3); Path (c) = association between
independent variable DEP (X) and SRH mediator (M3); Path (d) = association between SRH mediator
(M3) and dependent variable QoL (Y); and Path (i) represents ¢’ = direct effect DEP and QoL (X — Y).

The results of the mediation analyses were presented by standardized regression
coefficients (). Results were also presented by proportion mediated (PM), specifically
when an indirect mediator indicated a significant effect (95% CI did not contain zero). The
PM of the total effect was determined by dividing the indirect effect by the total effect.
This technique makes it possible to verify in percentage terms the change in the regression
coefficients when a mediating variable is included in the model [46]. In the present study,
we calculated and compared two models, one for men and one for women. To assess
whether the paths differed significantly between sexes, we compared the respective Cls of
both models. Thus, when the CIs did not overlap [47], we assumed a significant difference
between men versus women. All procedures were performed using IBM SPSS Statistics
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version 22 (SPSS Inc., an IBM company, Chicago, IL, USA). The significance level adopted
was a < 0.05.

3. Results
3.1. Participants” Characteristics

Regarding the main characteristics of the participants (Table 1), 57.1% were women,
and the mean age for the total sample was 71.7 &= 8.13 years. Men showed higher values
for BMI (p < 0.001) and education (p < 0.001). Women indicated a significantly higher
prevalence of diabetes (p < 0.001), rheumatism (p < 0.001), and cancer (p = 0.020). Regarding
social support, it was 19.8% higher among men (p < 0.001). Comparatively, women reported
a greater depression score (p < 0.001), while men indicated greater scores for QoL, SRH,
MPA, and VPA (p < 0.001).

Table 1. Descriptive analysis of the variables studied.

. Total Men Women
Variable (n = 11,986) (n = 5.143) (n = 6.843) p-Value
Age (years) (mean + SD) 717 £8.13 7224765 713 £ 845 <0.001 *
BMI <0.001 *
Total (mean + SD) 26.8 +4.41 271 +£394 26.6 £4.73
Underweight n (f) 120 (1.0) 18 (0.4) 102 (1.5)
Normal n (f) 4.069 (33.9) 1.499 (29.1) 2.570 (37.5)
Overweight n (f) 5.046 (42.1) 2.527 (49.1) 2.519 (36.8)
Obese n (f) 2.454 (20.4) 1.029 (20.0) 1.425 (20.8)
Education n (f) <0.001 *
ISCED 0-1 3.152 (26.3) 1.163 (22.6) 1.991 (29.1)
ISCED 2-4 6.172 (51.5) 2.674 (52.0) 3.497 (51.1)
ISCED 5-6 2.660 (22.2) 1.306 (25.4) 1.355 (19.8)
Chronic disease n (f)
High blood pressure 5.628 (47.0) 2.416 (47.0) 3.212 (46.9) 0.487
Diabetes 1.786 (14.9) 861 (16.7) 925 (13.5) <0.001t
Cholesterol 3.578 (29.9) 1.506 (29.3) 2.072 (30.3) 0.124
Rheumatism 1.229 (10.3) 345 (6.7) 884 (12.9) <0.001t
Cancer 517 (4.3) 245 (4.8) 272 (4.0) 0.020*
Parkinson 130 (1.1) 76 (1.5) 54 (0.8) <0.001 *
Alzheimer 197 (1.6) 81 (1.6) 116 (1.7) 0.331
Partner in the house, n (f) <0.001*
Yes, n (%) 8.306 (69.3) 4.145 (80.6) 4.161 (60.8)
No, n (%) 3.680 (30.7) 998 (19.4) 2.682 (39.2)
DEP <0.001 *
Total (mean + SD) 234226 19+ 198 2.7 +2.40
Not depressed n (f) 8.851 (73.8) 4.193 (81.5) 4.658 (68.1)
Little depressive n (f) 2.387 (19.9) 777 (15.1) 1.610 (23.5)
Fairly depressed n (f) 659 (5.5) 154 (3.0) 505 (7.4)
Very depressing n (f) 89 (0.7) 19 (0.4) 70 (1.0)
QoL
Total (mean + SD) 37.0 + 6.45 37.6 £6.21 36.6 + 6.59 <0.001 *
SRH
Total (mean =+ SD) 2.8 +1.00 29 +1.01 2.8 +0.99 0.007 *
Bad n (f) 1.035 (8.6) 436 (8.5) 599 (8.8)
Fair n (£) 3.337 (27.8) 1.383 (26.9) 1.954 (28.6)
Good n (f) 7.613 (63.6) 3.323 (64.6) 4.290 (62.7)
MPA n (f) <0.001 *
<Once week 2.177 (18.2) 801 (15.6) 1.376 (20.1)
Once week 1.723 (14.4) 740 (14.4) 983 (14.4)
>Once week 8.086 (28.7) 3.602 (70.0) 4.484 (65.5)
VPA n (f) <0.001 *
<Once week 6.756 (18.2) 2.709 (52.7) 4.047 (59.1)
Once week 1.784 (14.9) 742 (14.4) 1.042 (15.2)
>Once week 3.446 (28.7) 1.690 (32.9) 1.754 (25.6)

BMI, body mass index; DEP, depression; f, frequency (%); QoL, quality of life; SRH, self-rated health; MPA,
moderate physical activity; VPA, vigorous physical activity; SD, standard deviation; * Chi-square test p < 0.001;
* Mann-Whitney U test p < 0.001.
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3.2. Associations Between Depression, MPA, VPA, and SRH with QoL

Table 2 presents the results of the multivariate logistic regression. The model was
statistically significant [F(4,5.135) = 668.91; p < 0.001; R? = 0.343]. Among men, except
for the depression variable, which showed a negative and significant association with
QoL (OR = —0.300, t = —23.575, p < 0.001), all other variables showed a positive and
significant association with QoL: MPA (OR = 0.136, t = 10.783, p < 0.001), VPA (OR = 0.100,
t =7.917, p <0.001), and SRH (OR = 0.268, t = 20.184, p < 0.001). In proportional terms,
having high levels of depression represented an odds ratio for reducing QoL by up to
70%. An increase in MPA, VPA, and SRH levels revealed an increased chance of improving
QoL by approximately 86.4%, 90%, and 73.2%, respectively (Model 2). Among women,
depression showed a negative and significant association with QoL (OR = 0.365, t = —33.332,
p <0.001), but a positive and significant association with other variables: MPA (OR = 0.145,
t =13.688, p < 0.001), VPA (OR = 0.055, t = 5.270, p < 0.001), and SRH (OR = 0.253, t = 22.576,
p < 0.001). Proportionally, having a high level of depression was associated with a 68.9%
reduced likelihood of having good QoL. On the other hand, an increase in MPA, VPA, and
SRH levels was associated with a likelihood of improving QoL by up to 86.8%, 91.1% and
73.7%, respectively.

Table 2. Multivariate analysis for the association between depression, moderate physical activity,
vigorous physical activity, and self-rated health with quality of life.

Variable Model 1 Model 2
OR 95% CI p-Value OR 95% CI p-Value
Men
DEP (n) 0.300 (—1.018, —0.862) <0.001 0.311 (—1.023, —0.865) <0.001
MPA (n) 0.136 (0.922,1.332) <0.001 0.132 (0.897,1.311) <0.001
VPA (n) 0.100 (0.516, 0.856) <0.001 0.089 (0.439, 0.783) <0.001

SRH (n) 0.268 (1.0480, 1.798) <0.001 0.263 (1.0446, 1.774) <0.001
Women
DEP (n) 0.365 (—1.068, —0.949) <0.001 0.358 (—1.050, —0.931) <0.001

MPA (n)  0.145 (1.017, 1.357) <0.001 0.140 (0.972, 1.323) <0.001
VPA(n)  0.055 (0.267, 0.584) <0.001 0.049 (0.209, 0.532) <0.001
SRH(n) 0253 (1.523,1.813) <0.001 0.227 (1.344, 1.652) <0.001

DEP, depression; MPA, moderate physical activity; VPA, vigorous physical activity; SRH, self-rated health.
Model 1—unadjusted. Model 2—adjusted for age, BMI, education, chronic diseases, and social support.

After adjusting for confounding factors (i.e., age, BMI, education, chronic diseases,
and social support), the model remained significant [F(7,11.674) = 20.171; p < 0.001,
R? = 0.370]. Thus, men showed a negative and significant association between depression
and QoL (OR = —0.311, t = —23.344, p < 0.001). QoL indicated a positive and significant
association with the other independent variables: MPA (OR = 0.132, t = 10.459, p < 0.001),
VPA (OR =0.089, t = 6.965, p < 0.001), and SRH (OR = 0.263, t = 19,235, p < 0.001). Based
on the results, we found that an increase in depression represented was likely to reduce
QoL by up to 68.9%. At the same time, higher levels of MPA, VPA, and SRH increased
the odds of benefiting the QoL by around 86.8%, 91.1%, and 73.7%, respectively. Among
women, after controlling for confounding factors (i.e., age, BMI, education, chronic diseases,
and social support), there was a negative and significant association between depression
and QoL (OR = —0.358, t = —32.786, p < 0.001). On the other hand, all other indepen-
dent variables indicated positive and significant associations with QoL: MPA (OR = 0.140,
t =12.836, p < 0.001), VPA (OR = 0.049, t = 4.502, p < 0.001), and SRH (OR = 0.227,
t =19.059, p < 0.001). Thus, proportionally, an increase in depression increased the likeli-
hood of reduced QoL by up to 64.2%. In contrast, an increase in MPA, VPA, and SRH levels
increased the odds of QoL by approximately 86.0%, 95.1%, and 77.3%, respectively.
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3.3. Serial and Parallel Mediation Analysis for Men (n = 5.140)

The overall model was significant and positive [F(1,5138) = 372.2838, p < 0.001,
R? = 0.367). The three variables, MPA, VPA, and SRH proved to mediate the relation-
ship between depression and QoL (see Figure 3 for a better visualization). In Model 1 that
controlled for confounding factors (i.e., age, BMI, education, chronic diseases, and social
support), depression was negatively and significantly associated with MPA (8 = —0.10,
£(5138) = —19.295, p < 0.001). Model 2 was also controlled for confounding factors (i.e.,
age, education, chronic diseases, and social support), and showed that depression was
associated negatively and significantly with VPA (§ = —0.08, #(5138) = —13.602, p < 0.001).
Model 3 was controlled for confounding factors (i.e., age, BMI, education, chronic diseases,
and social support) responsible for the regression of depression on SRH simultaneous with
the inclusion of MPA and VPA, and indicated a negative and significant association of
depression with SRH (8 = —0.18, £(5138) = —29.1989, p < 0.001), and there was a positive
and significant association between MPA and SRH (8 = 0.17, ¢(5138) = 10.426, p < 0.001)
and also between VPA and SRH (8 = 0.24, #(5138) = 10.1134, p < 0.001). Model 4 was also
controlled for confounding factors (i.e., age, BMI, education, chronic diseases, and social
support), revealing that the three mediators had a positive and significant association with
QoL: MPA (B = 1.13, £(5138) = 10.7828, p < 0.001), SRH (5 = 1.64, £(5138) = 20.1842, p < 0.001),
and VPA (8 = 0.68, t(5138) = 7.9167, p < 0.001).

/ X\(/IAIZ; \\

(X)

£=-0.10* B=0.17* £=1.13*
\ \
e SRH . QoL
B=-018 oy | A )

Figure 3. Parallel-serial mediation model of moderate physical activity, vigorous physical activity,
and self-rated health in mediating the relationship between depression and quality of life in the group
of men (n = 5.140). The products of simultaneous regressions are illustrated by beta () values. DEP,
depression (independent variable); MPA, moderate physical activity; VPA, vigorous physical activity;
SRH, self-rated health; QoL, quality of life (dependent variable); * p < 0.001.

Finally, the direct effect of the model (x — y) was negative and significant (8 = —0.94,
£(5138) = —23.5753, p < 0.001). Furthermore, the analysis was based on 10,000 bootstrap
samples and revealed negative and significant results for all indirect effect pathways (see
Table 3). The proportion of the total effect of depression on QoL mediated by the three
mediators was approximately 36.28%. The PM by MPA, SRH, and VPA explained the
variance of the association between depression and QoL by up to 7.50%, 20.58%, and
3.96%, respectively.
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Table 3. Relationship between depression, moderate physical activity, vigorous physical activity, and
self-rated health with quality of life in men (n = 5.140).

SIE Pathways Key Indirect Effect (95% CI) PM
Total (Model) —0.5354 (—0.5804, —0.4897) 36.28%
SIE1=axb DEP — MPA — QoL —0.1107 (—0.1356, —0.0868) 7.50%
SIE2=axgxd  DEP — MPA — SRH — QoL —0.0282 (—0.0358, —0.0215) 1.91%
SIE 3 =cxd DEP — SRH — QoL —0.3037 (—0.3388, —0.2696) 20.58%
SIE 4 = exf DEP — VPA — QoL —0.0584 (—0.0746, —0.0424) 3.96%

SIE5 =exhxd DEP — VPA — SRH — QoL —0.0344 (—0.0417, —0.0279) 2.33%

SIE, specific indirect effect; DEP, depression; MPA, moderate physical activity; VPA, vigorous physical activity;
SRH, self-rated health; QoL, quality of life; PM, proportion mediated.

3.4. Serial and Parallel Mediation Analysis for Women (n = 6.843)

The overall model was significant and positive [F(1,6840) = 544,2345, p < 0.001,
R2 = 0.312). The three variables, MPA, VPA, and SRH proved to mediate the relationship
between depression and QoL (see Figure 4 for a better visualization). Model 1, controlled
for confounding factors (i.e., age, BMI, education, chronic diseases, and social support),
indicated that depression was negatively and significantly associated with MPA (8 = —0.09,
£(6840) = —23.3288, p < 0.001). Model 2 was also controlled for confounding factors (i.e.,
age, BMI, education, chronic diseases, and social support), and indicated that depression
was also associated negatively and significantly with VPA (B = —0.07, t(6840) = —16.0892,
p <0.001). In Model 3, controlled for confounding factors (i.e., age, BMI, education, chronic
diseases, and social support), SRH was negatively and significantly associated with de-
pression (B = —0.15, t(6840) = —33.9718, p < 0.001), positively and significantly associated
with MPA (8 = 0.19, t(6840) = 13.9234, p = 0.002), and positively and significantly associated
with VPA (B = 0.23, £(6840) = 18.0335, p = 0.001). Model 4 controlled for confounding
factors (i.e., age, BMI, education, chronic diseases, and social support), and it showed a
positive and significant association between MPA and QoL (8 = 1.18, #(6840) = 13.6878,
p <0.001), SRH and QoL (B = 1.67, #(6840) = 22.5762, p < 0.001), and VPA and QoL (5 = 0.42,
1(6840) = 5.2705, p < 0.001).

AN —
. \
QoL

p=-015*

—  pel67r ———  (y

Figure 4. Parallel-serial mediation model of moderate physical activity, vigorous physical activity,
and self-rated health in mediating the relationship between depression and quality of life in the group
of women (n = 6.842). The products of simultaneous regressions are illustrated by beta () values.
DEP, depression (independent variable); MPA, moderate physical activity; VPA, vigorous physical
activity; SRH, self-rated health; QoL, quality of life (dependent variable); * p < 0.001.
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The direct effect (x — y) was negative and significant (8 = —1.02, #(6840) = —34.4678,
p <0.001). The proportion of the total effect that SRH had on depression mediated by the
three mediators was up to 64.64%. In proportional terms, the total effect of depression on
QoL mediated by the three mediators was approximately 30.53%. Moreover, the analysis
based on 10,000 bootstrap samples showed negative and significant results for all indirect
pathways (see Table 4). Finally, the PM of the variables MPA, SRH, and VPA explained
the variance of the association between depression and QoL was up to 8.72%, 17.29%, and
1.99%, respectively.

Table 4. Relationship between depression, moderate physical activity, vigorous physical activity, and
self-rated health with quality of life in women (n = 6.843).

SIE Pathways Key Indirect Effect (95% CI) PM
Total (Model) —0.4465 (—0.4804, —0.4131) 30.53%
SIE1=axb DEP — MPA — QoL —0.1276 (—0.1276, —0.0903) 8.72%
SIE2 =axgxd DEP — MPA — SRH — QoL —0.0297 (—0.0354, —0.0245) 2.03%
SIE3 =cxd DEP — SRH — QoL —0.2529 (—0.2803, —0.2249) 17.29%
SIE 4 = exf DEP — VPA — QoL —0.0291 (—0.0409, —0.0183) 1.99%

SIE5 =exhxd DEP — VPA — SRH — QoL —0.0265 (—0.0316, —0.0219) 1.81%

SIE, specific indirect effect; DEP, depression; MPA, moderate physical activity; VPA, vigorous physical activity;
SRH, self-rated health; QoL, quality of life; PM, proportion mediated.

3.5. Differential Mediation Patterns Between Men Versus Women

As shown in Table 4, the total PM by the models for men and women was 36.28%
and 30.53%, respectively. Comparatively, women indicated a PM in MPA pathways (SIE 1,
SIE 2) that was slightly higher than in men. In contrast, men showed higher PM values in
the paths that examined VPA (SIE 4, SIE 5). Among the three mediators, SRH indicated
the highest PM, with a higher index among men. Comparison between sex did not show
statistical differences (p > 0.050) for four paths (i.e., SIE 1, SIE 2, SIE 3). Comparing the
two models (men vs. women), only the SIE 4 path (DEP — VPA — QL) showed non-
overlapping Cls values (p < 0.001). All other paths showed overlapping between CIs values
(p > 0.050).

4. Discussion

This study aimed to investigate the mediating role of MPA, VPA, and SRH in the
association between depression and QoL in a large sample of Europeans aged 50 years
and older, differentiated by sex. Comparatively, women indicated a higher prevalence of
depression and reported slightly lower QoL and SRH than men. For both sexes, MPA, VPA,
and SRH demonstrated a mediating role in the relationship between depression and QoL.
Comparatively, women indicated slightly higher mediated proportion values in the MPA
pathways. In comparison, men presented higher values in the VPA pathways. Regardless
of sex, VPA showed greater potential to benefit SRH, while MPA was superior in promoting
QoL. Finally, only the path between depression — VPA — QoL revealed a significant
difference between the sexes.

Our results confirmed the negative role that depression plays on QoL during
aging [48,49]. In line with previous studies, we found that increasing MPA, VPA, and
SRH levels may be an effective mechanism to promote QoL in both sexes [50,51] signif-
icantly. A recent longitudinal investigation showed that among older European adults,
regardless of age group, women reported lower perceived QoL than men, as well as a
higher probability of developing symptoms of depression [52]. Over the years, several
possible explanations have been provided for sex differences in depression. There are
indicators that may lead women to experience more depressive symptoms than men, such
as disparities in social and economic dimensions (i.e., financial losses due to retirement or
widowhood), less access to health services, and consequently, lower perception of well-
being [53]. All of this increases women'’s vulnerability to chronic diseases, a greater number
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of physical limitations, and the use of medications, reflecting negatively on their perception
of SRH and QoL [32]. In parallel, genetic and biological issues also increase the likelihood
of triggering depressive symptoms in women [30,54]. Consequently, the ability to deal with
stressful situations differs between the sexes [55]. Comparatively, women are more likely to
admit and complain about dysphoric feelings [56], while men tend to deny their problems,
trying to solve them without help, even compensating through alcohol consumption or
suicide [56].

A recent review study highlighted a series of factors responsible for the magnitude
of the effect of depression on QoL, according to sex [57]. Women were more prone to
depression and lower perception of QoL due to the type and number of comorbidities.
Consequently, women were more susceptible to somatic and cognitive-affective symptoms
than men, in addition to a greater propensity for atypical subtypes of depression, such as
hypersomnia, weight gain, and fatigue [58,59]. The negative association between depres-
sion and SRH revealed in this study may be a reflection of multifactorial issues responsible
for an increase in mental load, leading participants to perceive low well-being [60], and
integrating biological, mental, functional, and spiritual factors. Thus, depressed individuals
tend to have a low perception of well-being. Consequently, older adults with depressive
symptoms have a greater number of comorbidities, which can lead to a greater daily con-
sumption of different types of medications [15], which may obstruct the perception of
pleasure or well-being throughout the day.

Our findings showed an inverse relationship between depression and PA levels for
both sexes. This association has been well documented in the older European popu-
lation [26,61]. In old age, depression favors the establishment of a sedentary lifestyle,
increasing the risk of developing diseases [62]. On the other hand, changing behavioral
factors, more specifically, increasing the weekly frequency of MVPA, presents itself as a
strategy capable of reducing or avoiding depressive symptoms [16,63], increasing QoL lev-
els [28]. Depressive symptoms are linked to inflammatory processes (i.e., pro-inflammatory
cytokine interleukin-6, intercellular adhesion molecule-1, and acute phase C-reactive pro-
tein) and alterations in hormonal, genetic, and neuroimmune mechanisms [64]. On the
other hand, MVPA levels have antidepressant potential by inducing in skeletal muscles and
releasing into the bloodstream a series of substances that act on cells located in the brain
linked to inflammatory processes [65]. In old age, MVPA levels also help maintain body
weight, reduce blood pressure, improve insulin resistance, mitigating risks to physical and
mental health [66].

Our findings revealed insights into differential mechanisms between men and women
regarding weekly PA frequency concerning SRH. In both sexes, VPA (i.e., a frequency
greater than once a week) showed greater potential to benefit SRH, while MPA (i.e., a
frequency of once a week) was superior in promoting QoL. The findings suggested that
both men and women have the same modus operandi to differentiate SRH (in terms of
individual well-being) from QoL (in terms of multidimensional health perception) and
which weekly PA frequency was superior in promoting SRH or QoL. In the comparison
of the two sexes, only the depression — VPA — QoL pathway revealed a significant
difference. One explanation for this finding may be the belief that sufficiently active or
highly active individuals may have better SRH [24,67]. It is worth noting that, in old age,
moderate to vigorous levels of PA can benefit functional fitness [68], which is crucial for the
independent management of ADLs [16]. Furthermore, depending on the type of activity,
as well as the volume and duration of exercise, moderate to vigorous levels of PA can
generate neuroplasticity [19], essential for preserving an autonomous life during aging,
consequently benefiting mental health.

Strengths, Limitations, and Future Directions

First, we present representative information from a large number of European citizens.
Second, the findings revealed, in percentage terms, the role of the three mediators in the
relationship between depression and QoL, especially the difference between sex concerning
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the intensity of the PA level. Third, we adjusted the analyses for potentially confounding
factors associated with depression symptoms and other biases. Ultimately, our findings
can support future actions in emerging healthy aging policies. On the other hand, our
study has limitations. First, the cross-sectional data limit interpretations of a causal asso-
ciation. Second, although we included a large sample, the results cannot be generalized
to populations outside the European continent. Third, information about PA levels was
self-reported and not objectively measured, which may have caused recall bias. Unlike
objective measures (accelerometry-based), self-reported measures, such as questionnaires,
may lead to overestimating PA levels or intensity. However, this should be comparable
for all participants and thus not matter in our correlational study [69]. Fourth, age-related
recall problems may have led to misinformation and bias in the analyses.

We suggest that future studies be carried out, and that they stratify the sample by re-
gions of the European continent to compare results based on social, cultural, economic, and
political factors. Secondly, an interesting topic of further studies would be investigating the
mediating role of PA and SRH in the relationship between QoL and depression symptomes,
deepening the analysis according to the remission of depression (spontaneous or due to
treatment). Third, when it comes to the intensity of PA and differences between the sexes,
there are a series of factors that can influence the MVPA of the older adult population,
such as leisure habits, domestic activities, previous exercise experience (e.g., young life and
adult), barriers to PA (e.g., motivations, health status, environmental infrastructure). Thus,
all of these questions might be included in future research. It is also advisable that future
research includes objective measures to assess PA levels, and other mathematical models
could be explored, such as complex networks.

5. Conclusions

The findings showed that, compared to men, women reported a higher prevalence of
depression and lower QoL, SRH, MPA, and VPA. This information can serve as a warning
about the mental health of older populations in the countries studied. In a practical sense,
regardless of sex, MPA was suggested as the best strategy to promote QoL, while VPA was
presented as the best mechanism to benefit SRH. Understanding individual differences
between sexes is essential to develop policies capable of monitoring and helping to combat
depression during aging. Thus, the information revealed provides valuable subsidies that
can help design physical activity interventions specific to each sex, capable of benefiting
mental health and promoting the quality of life of the population evaluated.

Author Contributions: Conceptualization, M.d.M.N. and A.L; methodology, M.d. M.N. and A.L;
software, M.d.M.N. and A.M.; validation, M.d.M.N., E.R.G., AM., G.E and A.L; formal analysis,
M.d.M.N; investigation, M.d.M.N. and A.L; resources, A.M.; data curation, M.d.M.N. and A.M.;
writing—original draft preparation, M.d.M.N. and A.L; writing—review and editing, A.M., ERG.
and G.F; visualization, M.dA.M.N., AM., ER.G., G.F. and A.L; supervision, A.M., ERG.and AL;
project administration, M.d. M.N., A.M,, E.R.G. and A.L All authors have read and agreed to the
published version of the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: Ethical approval for this study was waived as it was a
secondary analysis of an anonymized dataset from the Survey of Health, Ageing and Retirement in
Europe (SHARE). Furthermore, access to data for scientific use is granted individually through an
online registration process (https://share-eric.eu/data/become-a-user (accessed on 21 July 2024)).

Informed Consent Statement: Informed consent was obtained from all subjects involved in the study
before participation in SHARE.

Data Availability Statement: Data may be accessed through becoming a registered user with the
Survey of Health, Ageing and Retirement in Europe (via www.share-project.org) (accessed on 21
July 2023).


https://share-eric.eu/data/become-a-user
www.share-project.org

J. Clin. Med. 2024, 13, 6760 13 of 15

Acknowledgments: We would like to thank all SHARE Survey participants for their generous time
when participating.

Conflicts of Interest: The authors declare no conflicts of interest. The funders had no role in the design
of the study; in the collection, analyses, or interpretation of data; in the writing of the manuscript, or
in the decision to publish the results.

References

1.  WHO-World Hearth Organization. Depressive Disorder (Depression); World Hearth Organization: Geneva, Switzerland, 2023.
Available online: https://www.who.int/news-room/fact-sheets/detail /depression (accessed on 20 September 2024).

2. WHO-World Health Organization. Depression and Other Common Mental Disorders: Global Health Estimates; WHO-World Health
Organization: Geneva, Switzerland, 2017. Available online: http://www.ncbi.nlm.nih.gov/pubmed /934574 (accessed on 28
September 2024).

3.  WHO-World Hearth Organization. Global Health Estimates; WHO-World Health Organization: Geneva, Switzerland, 2022.
Available online: https://www.who.int/data/global-health-estimates (accessed on 28 September 2024).

4. Lorenzo, E.C; Kuchel, G.A.; Kuo, C.-L.; Moffitt, T.E.; Diniz, B.S. Major depression and the biological hallmarks of aging. Ageing
Res. Rev. 2023, 83, 101805. [CrossRef] [PubMed]

5. Hammer-Helmich, L.; Haro, ].M.; Jonsson, B.; Tanguy Melac, A.; Di Nicola, S.; Chollet, J.; Milea, D.; Rive, B.; Saragoussi, D.
Functional impairment in patients with major depressive disorder: The 2-year PERFORM study. Neuropsychiatr. Dis. Treat. 2018,
14, 239-249. [CrossRef] [PubMed]

6. Evans, LE.M,; Llewellyn, D.].; Matthews, FE.; Woods, R.T.; Brayne, C.; Clare, L. Social isolation, cognitive reserve, and cognition
in older people with depression and anxiety. Aging Ment. Health 2019, 23, 1691-1700. [CrossRef] [PubMed]

7.  daSilva Lima, A.EB.; de Almeida Fleck, M.P. Subsyndromal depression: An impact on quality of life? J. Affect. Disord. 2007, 100,
163-169. Available online: https:/ /linkinghub.elsevier.com/retrieve/pii/S0165032706004496 (accessed on 29 September 2024).
[CrossRef] [PubMed]

8. Karimi, M.; Brazier, ]. Health, Health-Related Quality of Life, and Quality of Life: What is the Difference? Pharmacoeconomics 2016,
34, 645-649. [CrossRef]

9.  Boggatz, T. Quality of life in old age—A concept analysis. Int. ]. Older People Nurs. 2016, 11, 55-69. [CrossRef]

10. Cummins, R.A. Moving from the quality of life concept to a theory. J. Intellect. Disabil. Res. 2005, 49, 699-706. [CrossRef]

11.  Schalock, R.L.; Verdugo, M.A.; Gomez, L.E.; Reinders, H.S. Moving Us Toward a Theory of Individual Quality of Life. Am. J.
Intellect. Dev. Disabil. 2016, 121, 1-12. [CrossRef]

12.  Eikemo, T.A.; Bambra, C. The welfare state: A glossary for public health. ]. Epidemiol. Community Health 2008, 62, 3—-6. [CrossRef]

13. Harris, R.; Ullman, R.; Griffiths, P. Self-assessment of health and social care needs by older people. Rev. Clin. Gerontol. 2006, 16,
301-312. [CrossRef]

14. Borim, ES.A.; Neri, A.L.; Francisco, PM.S.B.; Barros, M.B.d.A. Dimensions of self-rated health in older adults. Rev. Saude Publica
2014, 48, 714-722. [CrossRef] [PubMed]

15. Han, K.-M.; Ko, Y.-H.; Yoon, H.-K; Han, C.; Ham, B.-].; Kim, Y.-K. Relationship of depression, chronic disease, self-rated health,
and gender with health care utilization among community-living elderly. J. Affect. Disord. 2018, 241, 402—410. [CrossRef]
[PubMed]

16. Wolf, S.; Seiffer, B.; Zeibig, J.-M.; Welkerling, J.; Brokmeier, L.; Atrott, B.; Ehring, T.; Schuch, EB. Is Physical Activity Associated
with Less Depression and Anxiety During the COVID-19 Pandemic? A Rapid Systematic Review. Sport. Med. 2021, 51, 1771-1783.
[CrossRef] [PubMed]

17. Bull, EC,; Al-Ansari, S.S.; Biddle, S.; Borodulin, K.; Buman, M.P.; Cardon, G.; Carty, C.; Chaput, ].-P; Chastin, S.; Chou, R; et al.
World Health Organization 2020 guidelines on physical activity and sedentary behaviour. Br. J. Sports Med. 2020, 54, 1451-1462.
[CrossRef] [PubMed]

18.  Daskalopoulou, C.; Stubbs, B.; Kralj, C.; Koukounari, A.; Prince, M.; Prina, A.M. Physical activity and healthy ageing: A systematic
review and meta-analysis of longitudinal cohort studies. Ageing Res. Rev. 2017, 38, 6-17. [CrossRef]

19. Cunningham, C.; O’ Sullivan, R.; Caserotti, P.; Tully, M.A. Consequences of physical inactivity in older adults: A systematic
review of reviews and meta-analyses. Scand. ]. Med. Sci. Sports 2020, 30, 816-827. [CrossRef]

20. Séez de Asteasu, M.L.; Martinez-Velilla, N.; Zambom-Ferraresi, F.; Casas-Herrero, A.; Izquierdo, M. Role of physical exercise on
cognitive function in healthy older adults: A systematic review of randomized clinical trials. Ageing Res. Rev. 2017, 37, 117-134.
[CrossRef]

21. Zhang, S.; Xiang, K.; Li, S.; Pan, H.-F. Physical activity and depression in older adults: The knowns and unknowns. Psychiatry Res.
2021, 297, 113738. [CrossRef]

22.  Alizadeh Pahlavani, H. Possible role of exercise therapy on depression: Effector neurotransmitters as key players. Behav. Brain
Res. 2024, 459, 114791. [CrossRef]

23. De Sousa, R.A.L.; Rocha-Dias, I.; de Oliveira, L.R.S.; Improta-Caria, A.C.; Monteiro-Junior, R.S.; Cassilhas, R.C. Molecular

mechanisms of physical exercise on depression in the elderly: A systematic review. Mol. Biol. Rep. 2021, 48, 3853-3862. [CrossRef]


https://www.who.int/news-room/fact-sheets/detail/depression
http://www.ncbi.nlm.nih.gov/pubmed/934574
https://www.who.int/data/global-health-estimates
https://doi.org/10.1016/j.arr.2022.101805
https://www.ncbi.nlm.nih.gov/pubmed/36410621
https://doi.org/10.2147/NDT.S146098
https://www.ncbi.nlm.nih.gov/pubmed/29386897
https://doi.org/10.1080/13607863.2018.1506742
https://www.ncbi.nlm.nih.gov/pubmed/30518250
https://linkinghub.elsevier.com/retrieve/pii/S0165032706004496
https://doi.org/10.1016/j.jad.2006.10.010
https://www.ncbi.nlm.nih.gov/pubmed/17126913
https://doi.org/10.1007/s40273-016-0389-9
https://doi.org/10.1111/opn.12089
https://doi.org/10.1111/j.1365-2788.2005.00738.x
https://doi.org/10.1352/1944-7558-121.1.1
https://doi.org/10.1136/jech.2007.066787
https://doi.org/10.1017/S0959259807002262
https://doi.org/10.1590/S0034-8910.2014048005243
https://www.ncbi.nlm.nih.gov/pubmed/25372161
https://doi.org/10.1016/j.jad.2018.08.044
https://www.ncbi.nlm.nih.gov/pubmed/30145510
https://doi.org/10.1007/s40279-021-01468-z
https://www.ncbi.nlm.nih.gov/pubmed/33886101
https://doi.org/10.1136/bjsports-2020-102955
https://www.ncbi.nlm.nih.gov/pubmed/33239350
https://doi.org/10.1016/j.arr.2017.06.003
https://doi.org/10.1111/sms.13616
https://doi.org/10.1016/j.arr.2017.05.007
https://doi.org/10.1016/j.psychres.2021.113738
https://doi.org/10.1016/j.bbr.2023.114791
https://doi.org/10.1007/s11033-021-06330-z

J. Clin. Med. 2024, 13, 6760 14 of 15

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

Malm, C.; Jakobsson, J.; Isaksson, A. Physical Activity and Sports—Real Health Benefits: A Review with Insight into the Public
Health of Sweden. Sports 2019, 7, 127. [CrossRef] [PubMed]

Grasdalsmoen, M.; Eriksen, H.R.; Lenning, K.J.; Sivertsen, B. Physical exercise, mental health problems, and suicide attempts in
university students. BMC Psychiatry 2020, 20, 175. [CrossRef] [PubMed]

Peleg, S.; Nudelman, G. Associations between self-rated health and depressive symptoms among older adults: Does age matter?
Soc. Sci. Med. 2021, 280, 114024. [CrossRef] [PubMed]

Marques, A.; Gaspar de Matos, M.; Bordado, J.; Gouveia, E.R.; Peralta, M.; Gomez-Baya, D. Different levels of physical activity
and depression symptoms among older adults from 18 countries: A population-based study from the Survey of Health, Ageing
and Retirement in Europe (SHARE). Eur. J. Sport Sci. 2020, 21, 1-18. [CrossRef] [PubMed]

Marquez, D.X.; Aguifiaga, S.; Vasquez, PM.; Conroy, D.E.; Erickson, K.I.; Hillman, C.; Stillman, C.M.; Ballard, R.M.; Sheppard,
B.B.; Petruzzello, S.].; et al. A systematic review of physical activity and quality of life and well-being. Transl. Behav. Med. 2020, 10,
1098-1109. [CrossRef]

Hita, LP.A.D.; Kushartanti, BM.W.; Ariestika, E.; Widiyanto; Nizeyumukiza, E. The Association Between Physical Activity and
Self-Rated Health Among Older Adults. J. Popul. Soc. Stud. 2021, 29, 450-458. [CrossRef]

Zhao, L.; Han, G.; Zhao, Y;; Jin, Y.; Ge, T,; Yang, W.; Cui, R.; Xu, S.; Li, B. Gender Differences in Depression: Evidence From
Genetics. Front. Genet. 2020, 11, 562316. [CrossRef]

Bracke, P.; Delaruelle, K.; Dereuddre, R.; Van de Velde, S. Depression in women and men, cumulative disadvantage and gender
inequality in 29 European countries. Soc. Sci. Med. 2020, 267, 113354. [CrossRef]

Lee, K.H.; Xu, H.; Wu, B. Gender differences in quality of life among community-dwelling older adults in low- and middle-income
countries: Results from the Study on global AGEing and adult health (SAGE). BMC Public Health 2020, 20, 114. [CrossRef]
Borsch-Supan, A.; Bristle, J.; Andersen-Ranberg, K.; Brugiavini, A.; Jusot, E; Litwin, H.; Weber, G. Health and Socio-Economic Status
over the Life Course; Borsch-Supan, A., Bristle, J., Andersen-Ranberg, K., Brugiavini, A., Jusot, F,, Litwin, H., Weber, G., Eds.; De
Gruyter: Berlin/Heidelberg, Germany; Boston, MA, USA, 2019. Available online: https://www.degruyter.com/document/doi/
10.1515/9783110617245 /html (accessed on 29 September 2024).

Borrat-Besson, C.; Ryser, V.A.; Gongalves, ]J. An evaluation of the CASP-12 scale used in the Survey of Health, Ageing and
Retirement in Europe (SHARE) to measure Quality of Life among people aged 50. Lausanne FORS. 2015. Available online:
www.share-project.org (accessed on 30 September 2024).

Wiggins, R.D.; Netuveli, G.; Hyde, M.; Higgs, P,; Blane, D. The Evaluation of a Self-enumerated Scale of Quality of Life (CASP-19)
in the Context of Research on Ageing: A Combination of Exploratory and Confirmatory Approaches. Soc. Indic. Res. 2008, 89,
61-77. [CrossRef]

Prince, M.].; Reischies, F.; Beekman, A.T.; Fuhrer, R.; Jonker, C.; Kivela, S.L.; Lawlor, B.A.; Lobo, A.; Magnusson, H.; Fichter, M.;
et al. Development of the EURO-D scale—A European, Union initiative to compare symptoms of depression in 14 European
centres. Br. |. Psychiatry 1999, 174, 330-338. [CrossRef] [PubMed]

Marques, A.; Peralta, M.; Martins, J.; de Matos, M.G.; Brownson, R.C. Cross-sectional and prospective relationship between
physical activity and chronic diseases in European older adults. Int. J. Public Health 2017, 62, 495-502. [CrossRef] [PubMed]
WHO-World Health Organization. Overweight and Obesity. 2020. Available online: https://www.oecd-ilibrary.org/social-
issues-migration-health /health-at-a-glance-asia-pacific-2020_a47d0cd2-en (accessed on 30 September 2024).

Schneider, S.L. The International Standard Classification of Education 2011. In Comparative Social Research; Emerald Group
Publishing Limited: Montreal, Canada, 2013; Volume 30, pp. 365-379. [CrossRef]

Hansen, H.; Schifer, I.; Schon, G.; Riedel-Heller, S.; Gensichen, J.; Weyerer, S.; Petersen, ].J.; Kénig, H.-H.; Bickel, H.; Fuchs, A,;
et al. Agreement between self-reported and general practitioner-reported chronic conditions among multimorbid patients in
primary care—Results of the MultiCare Cohort Study. BMC Fam. Pract. 2014, 15, 39. [CrossRef] [PubMed]

Franceschi, C.; Garagnani, P.; Morsiani, C.; Conte, M.; Santoro, A.; Grignolio, A.; Monti, D.; Capri, M.; Salvioli, S. The continuum
of aging and age-related diseases: Common mechanisms but different rates. Front. Med. 2018, 5, 61. [CrossRef] [PubMed]
O'Rourke, H.M,; Sidani, S. Definition, Determinants, and Outcomes of Social Connectedness for Older Adults: A Scoping Review.
J. Gerontol. Nurs. 2017, 43, 43-52. [CrossRef]

Aiken, L.S.; West, S.G; Pitts, S.C. Multiple Linear Regression. In Handbook of Psychology; John Wiley & Sons, Inc.: Hoboken, NJ,
USA, 2003; pp. 481-507. [CrossRef]

Preacher, K.J.; Hayes, A.F. SPSS and SAS procedures for estimating indirect effects in simple mediation models. Behav. Res.
Methods, Instruments, Comput. 2004, 36, 717-731. [CrossRef]

Preacher, K.J.; Rucker, D.D.; Hayes, A.F. Addressing Moderated Mediation Hypotheses: Theory, Methods, and Prescriptions.
Multivariate Behav. Res. 2007, 42, 185-227. [CrossRef]

Ditlevsen, S.; Christensen, U.; Lynch, J.; Damsgaard, M.T.; Keiding, N. The Mediation Proportion. Epidemiology 2005, 16, 114-120.
[CrossRef]

Schenker, N.; Gentleman, J.F. On judging the significance of differences by examining the overlap between confidence intervals.
Am. Stat. 2001, 55, 182-186. [CrossRef]

Aichberger, M.C.; Schouler-Ocak, M.; Mundt, A.; Busch, M.A.; Nickels, E.; Heimann, H.M.; Strohle, A.; Reischies, EM.; Heinz, A,;
Rapp, M.A. Depression in middle-aged and older first generation migrants in Europe: Results from the Survey of Health, Ageing
and Retirement in Europe (SHARE). Eur. Psychiatry 2010, 25, 468-475. [CrossRef]


https://doi.org/10.3390/sports7050127
https://www.ncbi.nlm.nih.gov/pubmed/31126126
https://doi.org/10.1186/s12888-020-02583-3
https://www.ncbi.nlm.nih.gov/pubmed/32299418
https://doi.org/10.1016/j.socscimed.2021.114024
https://www.ncbi.nlm.nih.gov/pubmed/34049050
https://doi.org/10.1080/17461391.2020.1795273
https://www.ncbi.nlm.nih.gov/pubmed/32660358
https://doi.org/10.1093/tbm/ibz198
https://doi.org/10.25133/JPSSv292021.028
https://doi.org/10.3389/fgene.2020.562316
https://doi.org/10.1016/j.socscimed.2020.113354
https://doi.org/10.1186/s12889-020-8212-0
https://www.degruyter.com/document/doi/10.1515/9783110617245/html
https://www.degruyter.com/document/doi/10.1515/9783110617245/html
www.share-project.org
https://doi.org/10.1007/s11205-007-9220-5
https://doi.org/10.1192/bjp.174.4.330
https://www.ncbi.nlm.nih.gov/pubmed/10533552
https://doi.org/10.1007/s00038-016-0919-4
https://www.ncbi.nlm.nih.gov/pubmed/27988796
https://www.oecd-ilibrary.org/social-issues-migration-health/health-at-a-glance-asia-pacific-2020_a47d0cd2-en
https://www.oecd-ilibrary.org/social-issues-migration-health/health-at-a-glance-asia-pacific-2020_a47d0cd2-en
https://doi.org/10.1108/S0195-6310(2013)0000030017
https://doi.org/10.1186/1471-2296-15-39
https://www.ncbi.nlm.nih.gov/pubmed/24580758
https://doi.org/10.3389/fmed.2018.00061
https://www.ncbi.nlm.nih.gov/pubmed/29662881
https://doi.org/10.3928/00989134-20170223-03
https://doi.org/10.1002/0471264385.wei0219
https://doi.org/10.3758/BF03206553
https://doi.org/10.1080/00273170701341316
https://doi.org/10.1097/01.ede.0000147107.76079.07
https://doi.org/10.1198/000313001317097960
https://doi.org/10.1016/j.eurpsy.2009.11.009

J. Clin. Med. 2024, 13, 6760 15 of 15

49.

50.

51.

52.

53.
54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

Wels, J. Assessing the impact of partial early retirement on self-perceived health, depression level and quality of life in Belgium:
A longitudinal perspective using the Survey of Health, Ageing and Retirement in Europe (SHARE). Ageing Soc. 2020, 40, 512-536.
[CrossRef]

Losada-Baltar, A.; Marquez-Gonzalez, M.; Jiménez-Gonzalo, L.; Pedroso-Chaparro, M.d.S.; Gallego-Alberto, L.; Fernandes-Pires,
J. Diferencias en funcién de la edad y la autopercepcion del envejecimiento en ansiedad, tristeza, soledad y sintomatologia
comorbida ansioso-depresiva durante el confinamiento por la COVID-19. Rev. Esp. Geriatr. Gerontol. 2020, 55, 272-278. [CrossRef]
[PubMed]

Khan, H.T.A.; Raeside, R. Between Country Variations in Self-Rated-Health and Associations with the Quality of Life of Older
People: Evidence from the Global Ageing Survey. Appl. Res. Qual. Life 2014, 9, 923-949. [CrossRef]

Olsen, C.D.H.; Moller, S.; Ahrenfeldt, L.J. Sex differences in quality of life and depressive symptoms among middle-aged and
elderly Europeans: Results from the SHARE survey. Aging Ment. Health 2023, 27, 35-42. [CrossRef] [PubMed]

Acciai, F; Hardy, M. Depression in later life: A closer look at the gender gap. Soc. Sci. Res. 2017, 68, 163-175. [CrossRef]
Labaka, A.; Goni-Balentziaga, O.; Lebefia, A.; Pérez-Tejada, J. Biological Sex Differences in Depression: A Systematic Review. Biol.
Res. Nurs. 2018, 20, 383-392. [CrossRef]

Rubio, L.; Dumitrache, C.; Cordon-Pozo, E.; Rubio-Herrera, R. Coping: Impact of Gender and Stressful Life Events in Middle and
in Old Age. Clin. Gerontol. 2016, 39, 468-488. [CrossRef]

Luppa, M.; Sikorski, C.; Luck, T.; Ehreke, L.; Konnopka, A.; Wiese, B.; Weyerer, S.; Konig, H.-H.; Riedel-Heller, S.G. Age- and
gender-specific prevalence of depression in latest-life—Systematic review and meta-analysis. J. Affect. Disord. 2012, 136, 212-221.
[CrossRef]

Eid, R.S.; Gobinath, A.R.; Galea, L.A.M. Sex differences in depression: Insights from clinical and preclinical studies. Prog.
Neurobiol. 2019, 176, 86-102. [CrossRef]

Penninx, B.W.J.LH.; Milaneschi, Y.; Lamers, E; Vogelzangs, N. Understanding the somatic consequences of depression: Biological
mechanisms and the role of depression symptom profile. BMC Med. 2013, 11, 129. [CrossRef]

Bogren, M.; Bradvik, L.; Holmstrand, C.; Nobbelin, L.; Mattisson, C. Gender differences in subtypes of depression by first
incidence and age of onset: A follow-up of the Lundby population. Eur. Arch. Psychiatry Clin. Neurosci. 2018, 268, 179-189.
[CrossRef] [PubMed]

Colman, I.; Ataullahjan, A. Life Course Perspectives on the Epidemiology of Depression. Can. J. Psychiatry 2010, 55, 622—-632.
[CrossRef] [PubMed]

de Maio Nascimento, M.; Marques, A.; Gouveia, ER,; Thle, A. Exploring sex differences regarding the mediation of the relationship
between depression and quality of life via moderate and vigorous physical activity in old age: A longitudinal study. J. Affect.
Disord. 2024, 347, 156-162. [CrossRef] [PubMed]

Yu, M.; Zhang, X.; Lu, E; Fang, L. Depression and Risk for Diabetes: A Meta-Analysis. Can. ]. Diabetes 2015, 39, 266-272.
[CrossRef] [PubMed]

Chaput, J.-P.; Willumsen, J.; Bull, F; Chou, R.; Ekelund, U.; Firth, J.; Jago, R.; Ortega, EB.; Katzmarzyk, P.T. 2020 WHO guidelines
on physical activity and sedentary behaviour for children and adolescents aged 5-17 years: Summary of the evidence. Int. J.
Behav. Nutr. Phys. Act. 2020, 17, 141. [CrossRef]

Schuch, F.B.; Vancampfort, D.; Firth, J.; Rosenbaum, S.; Ward, P.B.; Silva, E.S.; Hallgren, M.; Ponce De Leon, A.; Dunn, A.L,;
Deslandes, A.C.; et al. Physical Activity and Incident Depression: A Meta-Analysis of Prospective Cohort Studies. Am. ].
Psychiatry 2018, 175, 631-648. [CrossRef]

Pearce, M.; Garcia, L.; Abbas, A.; Strain, T.; Schuch, FE.B.; Golubic, R.; Kelly, P.; Khan, S.; Utukuri, M.; Laird, Y.; et al. Association
Between Physical Activity and Risk of Depression. JAMA Psychiatry 2022, 79, 550. [CrossRef]

Singh, B.; Olds, T.; Curtis, R.; Dumuid, D.; Virgara, R.; Watson, A.; Szeto, K.; O’Connor, E.; Ferguson, T.; Eglitis, E.; et al.
Effectiveness of physical activity interventions for improving depression, anxiety and distress: An overview of systematic reviews.
Br. J. Sports Med. 2023, 57, 1203-1209. [CrossRef]

Abu-Omar, K; Riitten, A.; Robine, ].M. Self-rated health and physical activity in the European Union. Soz. Praventivmed. 2004, 49,
235-242. [CrossRef]

Xi, P; Ding, J.; Wan, S.; Zheng, Z.; Zhao, Y.; Xiao, X.; Yu, C. A Meta-Analysis to Detect Efficacy of Physical Activity Interventions
to Enhance Effects Related to the Fragility among Older Adults. Comput. Math. Methods Med. 2022, 2022, 3424972. [CrossRef]
Choi, KW.; Chen, C.-Y,; Stein, M.B.; Klimentidis, Y.C.; Wang, M.-].; Koenen, K.C.; Smoller, ].W. Assessment of Bidirectional
Relationships Between Physical Activity and Depression Among Adults. JAMA Psychiatry 2019, 76, 399. [CrossRef] [PubMed]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.


https://doi.org/10.1017/S0144686X18001149
https://doi.org/10.1016/j.regg.2020.05.005
https://www.ncbi.nlm.nih.gov/pubmed/32595054
https://doi.org/10.1007/s11482-013-9278-y
https://doi.org/10.1080/13607863.2021.2013434
https://www.ncbi.nlm.nih.gov/pubmed/34915773
https://doi.org/10.1016/j.ssresearch.2017.08.003
https://doi.org/10.1177/1099800418776082
https://doi.org/10.1080/07317115.2015.1132290
https://doi.org/10.1016/j.jad.2010.11.033
https://doi.org/10.1016/j.pneurobio.2019.01.006
https://doi.org/10.1186/1741-7015-11-129
https://doi.org/10.1007/s00406-017-0778-x
https://www.ncbi.nlm.nih.gov/pubmed/28315937
https://doi.org/10.1177/070674371005501002
https://www.ncbi.nlm.nih.gov/pubmed/20964941
https://doi.org/10.1016/j.jad.2023.11.065
https://www.ncbi.nlm.nih.gov/pubmed/38000465
https://doi.org/10.1016/j.jcjd.2014.11.006
https://www.ncbi.nlm.nih.gov/pubmed/25773933
https://doi.org/10.1186/s12966-020-01037-z
https://doi.org/10.1176/appi.ajp.2018.17111194
https://doi.org/10.1001/jamapsychiatry.2022.0609
https://doi.org/10.1136/bjsports-2022-106195
https://doi.org/10.1007/s00038-004-3107-x
https://doi.org/10.1155/2022/3424972
https://doi.org/10.1001/jamapsychiatry.2018.4175
https://www.ncbi.nlm.nih.gov/pubmed/30673066

	Introduction 
	Materials and Methods 
	Study Data 
	Participants 
	Dependent Variable 
	Independent Variables 
	Physical Activity 
	Self-Rated Health 
	Covariates 
	Statistical Analyses 

	Results 
	Participants’ Characteristics 
	Associations Between Depression, MPA, VPA, and SRH with QoL 
	Serial and Parallel Mediation Analysis for Men (n = 5.140) 
	Serial and Parallel Mediation Analysis for Women (n = 6.843) 
	Differential Mediation Patterns Between Men Versus Women 

	Discussion 
	Conclusions 
	References

