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Abstract

This study investigated among older Europeans how physical function limitations lead to depressive symptoms and reductions in
quality of life and well-being, and vice-versa. Further examined was how years of education moderate these relationships. These
objectives were pursued using a sample of Europeans aged 50+ years (N = 46,492) within waves 5 (2013) and 6 (2015) of the
Survey of Health, Ageing and Retirement in Europe. The analyses employed conditional change multilevel mixed-effects linear
regressions. Mental health was found to affect physical function limitations, and vice-versa. More education significantly reduced
only how earlier mental health problems lead to later physical function limitations, plausibly because of the former’s higher
controllability. Thus highlighted are education-linked psychosocial resources’ protective effects.
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What this paper adds

* A longitudinal investigation showing the significant relationships between changes in mental and physical health
through time, specifically among older Europeans.

* The finding that education buffers how mental health problems lead to physical function limitations, but not vice-
versa.

* The examination of two important measures of mental health, one negative and one positive.

Applications of study findings

* Older adults’ health problems should be addressed early on, to prevent them from leading to additional health
concerns.

* The identification of more vulnerable older populations, including those with less education or more generally fewer
psychosocial resources, who should be a focus of societal and clinical health efforts, and of health research. For those
with less education, alternative means should be found and employed for bolstering problem-solving abilities and
sentiments of personal control, learned effectiveness, and confidence.
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societal costs in healthcare expenses (Sicsic et al., 2020) and
economic productivity (Cylus & Al Tayara, 2021), including
through earlier retirements (Phua & McNally, 2008). While
more evenly distributed throughout the lifespan, mental
health concerns also threaten older persons’ well-being. The
World Health Organization (WHO) reports that among per-
sons aged 60+ years, 15% have a mental illness, while
mental-based problems account for 6.6% of disabilities
(WHO, 2017). Older persons’ mental health is particularly
threatened by loneliness concomitant to life course changes,
such as retirement, widowhood, loss of close contacts, and
physical health problems (Coyle & Dugan, 2012). More
generally, the social roles losses common in later life can
compromise life meaning and purpose (Sherman et al., 2011).
Therefore, research and policy must address how advancing
age accentuates both physical and mental health concerns’
importance.

Notably, physical and mental health are causally related, as
problems potentially spread throughout a person’s life.
Among older adults, having multiple chronic health condi-
tions increases risk of depression and anxiety (Graham et al.,
2024), and functional limitations mediate between chronic
illnesses and depression (Han, 2018). Additionally, depressed
older adults are prone to morbidity, worse consequences of
physical health conditions, compromised social, physical,
and cognitive functioning, inadequate self-care, and mortality
(Blazer, 2003; Fiske et al., 2009; Rodda et al., 2011). A study
of older adults found that over time, physical and mental
health are mutually influential, with intensity of physical
activity (daily life sports or other activities involving con-
siderable energy expenditure) substantially mediating both
causal directions (Ohrnberger et al., 2017). This study is
among the minority of such investigations having employed
longitudinal designs to infer causality, beyond cross-sectional
associations. The present study also helps fill this gap.

Prominent within discussions of older persons’ health are
the protective effects of resources and beneficial life cir-
cumstances, including those linked with education (see Axon
& Chien, 2021). Though typically completed early in life,
greater education initiates advantaged and health-beneficial
life course trajectories, the benefits of which accumulate with
advancing age (see Ross & Wu, 1996). Beyond economic and
workforce outcomes, these health benefits occur through
diverse psychosocial resources (see below).

Relatedly, an unanswered question is how education
moderates older persons’ spreads of health problems between
the physical and mental domains. These spreads’ moderators
are generally understudied, a further gap this study helps fill.
By fostering personal control, learned effectiveness, confi-
dence, and problem-solving skills (Mirowsky & Ross, 2005a,
2005b), education plausibly stymies these health problems’
spreads (see below). These topics are highly relevant to older
populations because of their heightened vulnerability to
physical function limitations (Olsen et al., 2019; Rueda-
Salazar et al., 2022; Venturini et al., 2022).

Accordingly, this study of older persons asks:

(1) Do earlier physical function limitations lead to later
mental health problems?

(2) Do earlier mental health problems lead to later
physical function limitations?

This study makes a further original contribution through
its longitudinal assessment of how education moderates both
directions of effect. Thusly, this study of older adults asks:
does education help prevent

(3) earlier physical function limitations from leading to
later mental health problems?

(4) earlier mental health problems from leading to later
physical function limitations?

A further novel contribution is the investigation of two
mental health measures, one negative (depressive symptoms)
and one positive (an index of quality of life and well-being),
permitting broader analyses of these questions.

This knowledge is of scholarly interest, as it reveals in-
terdependencies between physical and mental health and
personal characteristics that are thus protective. More prag-
matically, it identifies means of limiting health problems’
spreads. This study proposes that education, because of its
provided psychosocial resources, helps prevent the spread of
health concerns across the physical and mental domains.

Theoretical Perspectives

The Stress Process. The stress process model is this study’s
orienting theoretical framework. This model emphasizes that life
circumstances can generate stressors that negatively affect
physical and mental health (Pearlin et al., 1981). Furthermore, it
postulates mediators and moderators of these impacts, including
psychosocial resources (Pearlin et al., 1981), such as personal
control, learned effectiveness, confidence, and problems-solving
skills. Stressors thus proliferate across one’s interconnected life
domains (Pearlin et al., 1997).

While most stress process scholarship studies features of
health as outcomes of stressful circumstances, this model’s
scope permits considering one health dimension as a con-
dition that creates stressors that impact other health dimen-
sions. In fact, some stress process scholarship concords with
this claim. For example, physical function limitations con-
strain work, social, and leisure activities, while making daily
living and personal upkeep both physically and mentally
straining (see Han et al., 2021). These constraints and strains
constitute stressors leading to demoralization and mental
health problems (see Han et al, 2021). Mental health
problems can restrain motivation for active living, including
mental, physical, and social activities (see Stults-
Kolehmainen & Sinha, 2014), which potently predict
physical health (Cockerham, 2022; Qin & Guo, 2023).
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Furthermore, this inactivity is itself stressful, and attempting
to live actively while undergoing mental health problems
might constitute a potent stressor. All this can cause physical
function limitations.

Further concordant with this model, psychosocial re-
sources might moderate how one health concern’s resultant
stressors affect other health outcomes. For example, through
increasing mastery, personal control (Chesters et al., 2019;
Mirowsky & Ross, 2005a), learned effectiveness, confidence,
self-esteem, and problem-solving skills (Mirowsky & Ross,
2005a, 2005b; Thomas Tobin et al., 2021), education might
limit stressors’ spread across intertwined life domains (see
Pearlin et al., 1997), thus preventing one health problem from
leading to additional health concerns (see the next section).

Accordingly, this study hypothesizes that among older
persons:

(1) Earlier physical function limitations lead to later
mental health problems.

(2) Earlier mental health problems lead to later physical
function limitations.

Education-Fostered Psychosocial Resources. The stress process
model highlights various moderating resources (see Pearlin
et al., 1981) and their associated socioeconomic circum-
stances, including education. Beyond occupational and fi-
nancial outcomes (Mirowsky & Ross, 2005a, 2005b),
education benefits health and well-being through behaviors,
including diet and exercise, and even physiological processes
(Mirowsky & Ross, 2005a).

Education furthermore fosters the psychosocial resources
of control over one’s life (Chesters et al., 2019; Mirowsky &
Ross, 2005a), problem-solving skills, and the learned ef-
fectiveness and confidence concomitant to having effectively
addressed past challenges (Mirowsky & Ross, 2005a, 2005b).
Accordingly, education benefits management of aging’s
challenges, including those based in health (Mitchell et al.,
2018). More broadly, when faced with mental and/or physical
health difficulties, more educated persons might proactively
find solutions that they might confidently and effectively
implement to maintain and improve their well-being. This
success bolsters sentiments of personal control and optimism
(Mitchell et al., 2018). These concomitants to education are
mutually influential (Mirowsky & Ross, 2005a). For exam-
ple, fewer sentiments of personal control and learned ef-
fectiveness and less confidence in one’s problem-solving
skills could stifle actions to improve one’s life, creating worse
circumstances that further decrease these psychosocial re-
sources. The reduced control over one’s life commonly as-
sociated with aging (Morgan & Brazda, 2013) might
accentuate education’s value.

Since education-linked psychosocial resources might
bolster effective management of difficult and constraining life
circumstances, including those based on physical and mental

health (see Mirowsky & Ross, 2005b), this study of older
adults hypothesizes: more years of education help prevent

(3) earlier physical function limitations from leading to
later mental health problems.

(4) earlier mental health problems from leading to later
physical function limitations.

Methods

Dataset and Sample

This study is focused on the fifth (2013) and sixth (2015)
(Borsch-Supan, 2022a, 2022b) waves of the Survey of
Health, Ageing and Retirement in Europe (SHARE), a
longitudinal panel survey of adults aged 50+ years within
many European countries and Israel. The SHARE includes
extensive variables concerning employment and retirement,
health, socioeconomic status, and living circumstances. The
first wave (2004) involved over 22,000 interviews and
spanned 11 European countries. Later rounds took place
approximately once every 2 years and included further Eu-
ropean nations. Borsch-Supan et al. (2013) explain many of
the SHARE’s facets. Bergmann et al. (2019) discuss SHARE
response and retention rates.

Data constraints necessitated use of waves 5 and 6. Wave 7
(2017) included the SHARELIFE module for all respondents
not included in this module during wave 3 (2008-2009). This
module addressed only past circumstances, producing too
much missing data for some of this study’s key variables. The
COVID-19 pandemic interrupted the eighth wave (beginning
in October 2019). The subsequent pandemic-era interviews
involved health determinants extraneous to this study’s
concerns, while being discordant with the pre-pandemic
interviews. Waves 5 and 6 were thus the two most recent
consecutive waves that could be here employed. Longitudinal
data were required to assess the mutual influences through
time between physical and mental health. Employing further
waves would create additional concerns with selective at-
trition and sample weighting (see below).

Marital status, parental status, and years of education
(discussed below) were obtained from the easySHARE’s
(Borsch-Supan & Gruber, 2022) fifth wave. This simplified
generated dataset includes key variables for all respondents
throughout all waves within a single file (see Gruber et al.,
2014). This dataset was ideal for these variables since all their
values were recorded during all waves, instead of being
recorded only if a change occurred since the previous wave,
which pertains to some variables within the regular SHARE
datasets.

Respondents were included if they were involved in both
waves 5 and 6 and were aged 50+ years during wave 5. The
sample size was 46,492 respondents, from 14 nations:
Austria, Belgium, Czech Republic, Denmark, Estonia,
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France, Germany, Israel, Italy, Luxembourg, Slovenia, Spain,
Sweden, and Switzerland.

Variables

Dependent Variables. This study’s dependent variables were
wave 6 health-related measures. First was an index of physical
function limitations, computed through adding together the
numbers of reported limitations in activities of daily living (0-6),
instrumental activities of daily living (0-9), and mobility (0—10).
This addition of these three variables that are conceptually
congruent as difficulties with physical actions and activities thus
produced a “physical function limitations™ index (values ranging
0-25). Activities of daily living denote management of basic
physical requirements, including ability to walk or move around,
eat, toilet, dress, and maintain personal hygiene. Instrumental
activities of daily living involve more complex tasks, including
accessing transportation, telephone calls, laundry, preparing
food, and cleaning one’s residence. The mobility limitations
concern actions involving strength, stamina, arm function, and
fine motor function. At wave 6, all three components showed
statistically significant correlations (p <.0001) spanning 0.617—
0.755. These considerable intercorrelations suggest that these
measures denote overlapping features of a broader aspect of
physical health based on difficulties with physical functions,
thus supporting their inclusion in one index. These strong in-
tercorrelations are unsurprising given these variables’ concep-
tual overlap and similarity. In fact, previous scholarship has
combined these variables into indices (Connolly et al., 2017;
Dehl et al., 2016, 2020; Hsueh et al., 2004; Tian et al., 2021).

This study’s first mental health outcome was a negative
measure, the EURO-D (European depression scale). This
index (0-12) denotes the number of positive reports of 12
symptoms of depression in the previous month, including
feelings of being depressed, pessimism, guilt, irritability,
concentration difficulties, and tearfulness.

The second, a positive and more general measure, was the
CASP Index for Quality of Life and Well-Being (12-48). It
includes four dimensions: control, autonomy, self-realization,
and pleasure. Among the 12 items, three per dimension, are
how often do you feel/think

-left out of things? (control)

-that shortage of money stops you from doing the things
you want to do? (autonomy)

-full of energy these days? (self-realization)

-that your life has meaning? (pleasure)

Respondents answered all items from 1 = never to 4 =
often (negative statements reverse coded). These responses
(1-4) were added across all 12 items.

Independent Variables. The independent variables were the
dependent variables’ wave 5 counterparts. Concerning the
physical function limitations index, at wave 5 all three

components showed statistically significant correlations (p <
.0001) spanning 0.583-0.707, supporting their inclusion in one
index. Since the independent variables were continuous inter-
actants, they were mean centered to aid their main effects’
interpretability. Through mean centering, each one’s main effect
denotes its coefficient based on the other interactant being at its
mean, instead of zero, which is a less logical value.

Moderating Variable. This study’s moderating variable was
years of education (constant between both waves). This
continuous interactant was mean centered.

Control Variables. Some potentially confounding wave 5
demographic variables were controlled, including gender
(men = reference category (ref.)) and age (in years). Marital/
relationship status included married, living together with
spouse (ref.); registered partnership; married, living separated
from spouse; never married; divorced; and widowed. Parental
status included no children (ref.), one child, two children, and
three or more children. Employment status included retired
(ref.), employed/self-employed, unemployed, permanently
sick or disabled, homemaker, and other.

Each model further controlled for the outcome’s wave 5
counterpart (see conditional change modelling below),
without mean centering.

Household income was not controlled because a sub-
stantial proportion of the sample were retired, lessening this
variable’s value. Furthermore, education fosters personal
control and learned effectiveness partly through improving
household finances. The latter thus lie on the postulated
causal pathways between this study’s interaction terms and its
health outcomes.

Analysis

This study’s central analyses were four multilevel mixed-effects
linear regressions, including random intercepts for each country
of residence to account for the data’s nested structure, adjust for
unobserved heterogeneity at this contextual level, and account
for within-country correlations between respondents. Impor-
tantly, each model controlled for the dependent variable’s wave
5 counterpart. This conditional change modelling implied that
each wave 6 outcome designated change in this variable be-
tween the fifth and sixth waves, lessening concerns with reverse
causation, while adjusting for floor and ceiling effects. Fur-
thermore, studying predictors of changes in an outcome permits
stronger causal inferences.

The first model focused on how wave 5 physical function
limitations affected wave 6 depressive symptoms and mod-
eration by education. The second model repeated this analysis
with the CASP Index as the outcome. The third model as-
sessed how wave 5 depressive symptoms affected wave 6
physical function limitations and moderation by education.
The fourth model repeated this analysis with the wave 5
CASP Index as the central predictor.
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Only Models 3 and 4 showed statistically significant inter-
actions (see below). For these models, figures graphically
display the central associations’ magnitudes. While the x-axes
denote the independent variables, the y-axes designate the de-
pendent variable. Two lines are displayed (with 95% confidence
intervals (Cls)), one indicating 5 years of education (10th
percentile) and the other indicating 17 years of education (90th
percentile). In creating these figures, no variables were mean
centered. These figures were developed via predictive margins,
computed through Stata’s “margins” command.

All models were weighted with the SHARE calibrated
longitudinal individual weights for waves 5 to 6, which
adjusted for differing likelihoods of selection into the sample,
nonresponse, and selective attrition, helping prevent biases.
Inclusion of further waves would have precluded use of
effective longitudinal weights.

This study’s moderate amounts of missing data did not
require multiple imputation. After exclusion of missing data
in the dependent variable (the imputed values of which would
not have been used in the final analyses if a multiple im-
putation procedure were conducted, see Von Hippel (2007)),
only Model 4 had a proportion of missing data of 10% or
more (10.71%). Accordingly, missing data were dealt with
through listwise deletion.

Further analyses repeated these regressions separately
among respondents aged 50-64 years and 65+ years (online
supplemental appendix). These analyses were motivated by
these groups’ health differences and discrepancies in activity
levels based on the latter’s higher likelihoods of being retired.

All analyses employed the Stata 18 statistical software
package.

Results

Table 1 displays the descriptive statistics. Depressive
symptoms (0—12) were generally low (average of 2.35 at both
waves). Values of the CASP Index (12-48) were generally
high (averages of 37.78 at wave 6 and 37.92 at wave 5).
Average numbers of physical function limitations increased
through time (wave 6: 2.54, wave 5: 2.14). The average
respondent had 11.17 years of education.

The majority of the sample were women (56.15%). The
average wave 5 age was 66.54 years. The majority of the sample
were married, living together with spouse (68.32%). The modal
parental status category was two children (40.84%). While
57.96% of the sample were retired, 27.16% were employed/self-
employed. Respondents were broadly spread across the coun-
tries, the modal country being Spain (10.81%).

Table 2 displays this study’s four multilevel mixed-effects
linear regressions’ results. All variables within all models had
variance inflation factors of less than five, suggesting non-
problematic multicollinearity. The dependent variables’ wave
S counterparts’ coefficients were all significant in the ex-
pected directions. Education always significantly predicted
the outcome in the expected direction.

Within each model, at the average amount of education,
the focal independent variable was significantly associated
with the outcome in the expected direction. Each additional
physical function limitation increased one’s depressive
symptoms by 0.072 (p <.001) (Model 1) and decreased one’s
CASP Index by 0.236 (p <.001) (Model 2). Each additional
depressive symptom increased one’s physical function lim-
itations by 0.104 (p < .001) (Model 3), and each additional
CASP Index point reduced one’s physical function limita-
tions by 0.055 (p < .001) (Model 4). Thus evidenced are
health concerns spreading bidirectionally across the physical
and mental domains, confirming hypotheses 1 and 2.

In predicting depressive symptoms (Model 1) and the
CASP Index (Model 2), physical function limitations in-
significantly interacted with education. However, in pre-
dicting physical function limitations, education significantly
downwardly moderated the effect of depressive symptoms
(interaction coefficient (coeff.): —0.007, p < .05) (Model 3)
while significantly reducing the value of higher CASP Index
scores (interaction coeff.: 0.003, p < .05) (Model 4). Ac-
cordingly, education significantly buffered only the effects of
mental health upon physical function limitations (confirming
hypothesis 4, disconfirming hypothesis 3).

Figures 1 and 2 graphically display the magnitudes of the
central associations within Models 3 and 4, respectively. Both
figures reveal more education implying fewer physical
function limitations. Figure 1 shows that at both 5 and 17
years of education, more wave 5 depressive symptoms
predicted worse wave 6 physical function limitations.
However, this increase was steeper at 5 years of education. As
of approximately two depressive symptoms, the two lines’
95% ClIs do not overlap.

Figure 2 shows that at both amounts of education, a higher
wave 5 CASP Index score led to fewer wave 6 physical
function limitations. However, this decrease was steeper for
those with 5 years of education. Until a CASP Index score of
approximately 37, the two lines’ 95% Cls do not overlap.

The age-stratified analyses mostly concur with the main
analyses. Notably, the smaller sample sizes prevented the
interaction terms from reaching statistical significance. This
is unsurprising since to have the same statistical power as a
main effect, an interaction term requires 16 times the sample
size (Gelman, 2018).

There are only a few notable differences between these
two age groups’ results. The wave 5 CASP Index shows a
stronger association with wave 6 physical function limitations
among the older respondents (coeff.: —0.064, p < .001;
younger respondents coeff.: —0.044, p <.001). Similarly, the
interaction between education and the wave 5 CASP Index is
more strongly associated with wave 6 physical function
limitations within the older sample (interaction coeff.: 0.003;
younger sample interaction coeff.: 0.002). Accordingly, re-
garding the CASP Index, hypotheses 2 and 4 are more
strongly supported within the older sample. Also notably,
wave 5 physical function limitations more strongly predicted
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Table I. Descriptive Statistics (N = 46,492).

Standard

Variables Mean/Proportion (%) Deviation
Dependent variables (all from wave 6)

Depression Scale EURO-D — Higher Is More Depressed (0—12) 2.35 2.18

CASP Index for Quality of Life and Well-Being (12—48) 37.78 6.10

Number of physical function limitations (0-25) 2.54 4.41
Independent variables (all from wave 5)

Depression Scale EURO-D — Higher Is More Depressed (0-12) 2.35 2.20

CASP Index for Quality of Life and Well-Being (12—48) 37.92 6.14

Number of physical function limitations (0-25) 2.14 3.69
Moderating variable

Years of education (wave 5) .17 4.38
Control variables (all from wave 5)

Gender

Men 43.85%

Women 56.15%

Age (in years) 66.54 9.68

Marital/relationship status

Married and living together with spouse 68.32%

Registered partnership 1.27%

Married, living separated from spouse 1.20%

Never married 5.66%

Divorced 9.04%

Widowed 14.52%

Parental status

No children 9.20%

One child 17.50%

Two children 40.84%

Three or more children 32.46%

Employment status

Retired 57.96%

Employed or self-employed 27.16%

Unemployed 2.86%

Permanently sick or disabled 3.28%

Homemaker 7.70%

Other 1.04%
Second-level variable

Country of residence

Austria 6.37%

Belgium 9.15%

Czech Republic 9.29%

Denmark 7.07%

Estonia 9.74%

France 6.69%

Germany 9.01%

Israel 3.76%

Italy 7.69%

Luxembourg 2.33%

Slovenia 5.08%

Spain 10.81%

Sweden 7.54%

Switzerland 5.47%
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Table 2. Multilevel Mixed-Effects Linear Regression Analyses of Physical Function Limitations and Mental Health Coefficients.
Model | Model 2 Model 3 Model 4
CASP Index for Physical Physical
Depression Quality of Life Function Function
Scale and Well-Being Limitations Limitations
EURO-D (W6) (We) (We) (Weé)
Variables (all from wave 5)
Mean-centered physical function limitations 0.072%+* —0.236%+*
[0.010] [0.015]
M-C Depression Scale EURO-D — Higher Is More Depressed 0.104%#+*
[0.018]
M-C CASP Index for Quality of Life and Well-Being —0.055%#*
[0.008]
M-C Years of Education —0.023+#* 0.063%*** —0.034* —0.026**
[0.005] [0.011] [0.006] [0.008]
M-C Physical Function Limitations * M-C Years of Education —0.000 —0.003
[0.001] [0.003]
M-C Depression Scale EURO-D * M-C Years of Education —0.007*
[0.003]

M-C CASP Index for Quality of Life and Well-Being * M-C Years 0.003*
of Education [0.001]
Physical function limitations 0.688+* 0.6807***

[0.049] [0.048]
Depression Scale EURO-D 0.46 1%+
[0.028]
CASP Index for Quality of Life and Well-Being 0.553##*
[0.035]
Women (ref. men) 0.364%++* —0.200 0.137* 0.200**
[0.043] [0.138] [0.064] [0.070]
Age (in years) 0.010%* —0.0427%+* 0.086%+* 0.084++*
[0.004] [0.007] [0.010] [0.009]
Registered partnership (ref. Married and living together with 0.039 —0.863 0.383 0.427
spouse)
[0.078] [0.837] [0.420] [0.389]
Married, living separated from spouse 0.086 —0.579** —0.044 —0.093
[0.150] [0.224] [0.113] [0.114]
Never married —0.003 —0.259 0.082 0.042
[0.085] [0.283] [0.050] [0.045]
Divorced 0.124 —0.739% 0.051 —0.020
[0.067] [0.181] [0.106] [0.102]
Widowed 0.035 —0.030 0.257+* 0.230%*
[0.107] [0.139] [0.085] [0.081]
One child (ref. No children) —0.043 0.370%* —0.183** —0.163*+*
[0.041] [0.149] [0.058] [0.042]
Two children —0.145% 0.313%* —0.288** —0.27 I
[0.061] [0.114] [0.088] [0.094]
Three or more children —0.064 0.173 —0.197 —0.168
[0.057] [0.154] [0.125] [0.131]
Employed or self-employed (ref. Retired) —0.009 —0.320++* 0.525%** 0.529%**
[0.047] [0.096] [0.117] [0.102]
Unemployed 0.142 —0.962** 0.523* 0.418*
[0.172] [0.367] [0.204] [0.181]
Permanently sick or disabled 0.422* —1.286* 13427+ |.268*+*
[0.203] [0.582] [0.362] [0.360]
Homemaker 0.154%* —0.622** 0.183* 0.188%*
[0.048] [0.239] [0.085] [0.083]

(continued)
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Table 2. (continued)

Model | Model 2 Model 3 Model 4
CASP Index for Physical Physical
Depression Quality of Life Function Function
Scale and Well-Being Limitations Limitations
EURO-D (W6) (Weé) (Wé) (Wé)
Other 0.209 0.198 0.5827%* 0.520%*
[0.129] [0.182] [0.187] [0.192]
Constant 0.396 19.696%*+* —4.8247F% —4.735%%*
[0.253] [1.630] [0.642] [0.607]
Variance (constant) 0.026 0.855 0.062 0.076
[0.008] [0.375] [0.021] [0.028]
Variance (residual) 3.249 20.207 7.819 7.622
[0.337] [2.265] [0.891] [0.859]
Observations 41,312 39,509 42,707 41,447

Note. Robust star]dard errors in brackets.
Two-tailed tests p < .10, *p < .05, ¥p < .0l, ¥*p < .00I.
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wave 6 depressive symptoms among the younger respondents
(coeff.: 0.086, p <.001; older respondents coeff.: 0.059, p <
.001). Accordingly, regarding depressive symptoms, hy-
pothesis 1 is more strongly supported within the younger
sample.

Discussion

This study of older Europeans found physical function
limitations leading to mental health problems, and vice-versa.

Education helps prevent earlier mental health problems from
leading to later physical function limitations, but not vice-
versa. The findings’ moderate (yet noteworthy) magnitudes
were expected given the 2-year timeframe and the fact that all
life characteristics conceivably affect health.

Concordant with the stress process model (see Pearlin
et al., 1981, 1997), one health circumstance can generate
stressors that affect other health domains. Physical function
limitations can cause daily pains and efforts; hamper personal
and home upkeep; restrain one’s help provided to close
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contacts; and hinder physical, social, cognitive, and work
activities, all of which can affect depressive symptoms and
well-being.

In turn, mental health problems can cause fatigue and
lethargy, and physical (Lindwall et al., 2011) and more
general inactivity (Morrow-Howell et al., 2014). Further-
more, depression raises risk of health-damaging behaviors,
including overeating and smoking (Lindwall et al., 2011),
which affect physical functioning (Capodaglio et al., 2010).
Conversely, happiness and well-being improve physical
functioning (Lyubomirsky et al., 2005). Mental health
problems can thus create stressors that impact one’s body and
activities in manners that increase physical function limita-
tions. Thus evidenced is the proliferation of stressors across
interlinked life domains (see Pearlin et al., 1997).

This study postulates that education’s protective effect is
largely due to its fostering of personal control, learned ef-
fectiveness, confidence, and problem-solving skills (Chesters
et al,, 2019; Mirowsky & Ross, 2005a). Mental health
problems might be more controllable than physical function
limitations, which constitute more concrete and unmalleable
restraints on daily actions, less amenable to efforts of will.
This might explain why education and its associated psy-
chosocial resources only moderated mental health problems’
effects upon physical function limitations. Well-educated
older persons undergoing mental health problems might
feel empowered to sustain their physical, social, and cog-
nitive activities, and generally favorable life circumstances,
protecting their physical functioning. They might develop

and enact effective plans for managing their mental health
concerns and reducing their consequences.

The age-stratified analyses’ results mostly confirmed the
main analyses’ answers to the research questions. Pertaining
to the second and fourth research questions, the findings that
the wave 5 CASP Index and its interaction with education
more strongly predicted wave 6 physical function limitations
among the older respondents are plausibly due to their more
fragile physical health, which is more vulnerable to lower
quality of life, thus also increasing education’s protective
value. With relevance to the first research question, wave 5
physical function limitations’ stronger prediction of wave 6
depressive symptoms among the younger respondents is
possibly because among them, worse physical function
limitations are less normative and expected, thus constituting
bigger shocks and/or sources of self-blame.

Conclusion

This study makes some notable theoretical contributions. These
include adding to the limited stress process scholarship (e.g.,
Cockerham, 2022; Han et al., 2021; Qin & Guo, 2023; Stults-
Kolehmainen & Sinha, 2014) addressing how health problems
of one type can affect health concerns of another type. This study
also extends scholarship emphasizing that psychosocial re-
sources are especially effective at buffering the effects of more
controllable stressful conditions (e.g., Gaylord-Harden et al.,
2018; Holzer et al., 2024; Kubzansky et al., 2018). Accordingly,
“control” pertains to both people and their stressors. A person
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profiting from personal control while facing more controllable
stressors will be especially protected. This study further suggests
that education is a socioeconomic characteristic that promotes a
multitude of psychosocial resources (concurring with Mirowsky
and Ross (2005a, 2005b)) that operate in unison in preventing
more controllable health problems from leading to subsequent
health concerns. Accordingly, while a life circumstance (in-
cluding poorer health of one kind) can generate diverse stressors,
a socioeconomic or demographic characteristic (including extent
of education) can produce multiple protective psychosocial
resources.

Some policy recommendations are suggested. First, older
adults’ health problems should be addressed early on, before
they accumulate into further health concerns. Second, some
populations, including older persons, those with less edu-
cation, and those more generally lacking psychosocial re-
sources, are more susceptible to the accumulation of health
concerns. They should be foci of societal and clinical efforts
to limit health problems and of health research. Beyond
improving older persons’ lives, such measures will help
contain healthcare costs and maintain economies’ strength
within circumstances of population aging.

Further noteworthy are this study’s limitations and
recommended future research paths. These analyses should
be repeated within younger samples, whose results might
differ due to contrasts in mental and physical health,
psychosocial resources, workforce involvements, etc.
Additional health measures should be studied, including
chronic health conditions, biomarkers, anxiety, and stress
levels. Future research might also examine social con-
nectedness, employment, and financial circumstances as
moderators.

Future research should also investigate cross-national
differences. One relevant variable is ageism. Less ageist
nations might be more sympathetic to older residents’ health
problems, reducing stigma and increasing support. Among
this study’s nations, the Czech Republic, France, and Slov-
enia are more ageist, while Denmark, Germany, and Sweden
evince lower ageism (Rychtatikova, 2019). Further relevant is
collectivistic versus individualistic cultural orientation. More
collectivistic cultures might show more willingness to help
older residents undergoing health concerns. While Slovenia is
especially collectivistic, Belgium, Denmark, and Italy are
notably individualistic (Ilies & Zahid, 2019). Also pertinent
are national governments’ expenditures to support those with
physical and mental disabilities. While the Czech Republic
and Slovenia have low percentages of their GDPs dedicated
to such protections, the converse applies to Belgium, Den-
mark, and Germany (European Court of Auditors, 2023).
Among other contextual characteristics, these variables
plausibly affect older persons’ spreads of health problems
between the physical and mental domains, and the impor-
tance of education and its associated psychosocial resources.

This study found that among older adults, physical and
mental health are mutually influential. Furthermore,

education protects against mental health concerns resulting in
physical function limitations. Education’s insignificant
moderation of physical function limitations’ effects upon
mental health suggests that psychosocial resources might be
more protective against more controllable stressful circum-
stances. Accordingly, this study makes notable contributions
to stress process scholarship.
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