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Objectives: This study examines how different measures of socioeconomic status (SES)
across childhood and adulthood relate to frailty in older age.

Methods:Data came from the Lausanne cohort 65+ (Lc65+), a population-based study of
approximately 4,500 older adults followed over 20 years. SES measures included
education in young adulthood, occupational class in midlife, and specific early old-age
factors: perceived income, wealth, financial strain, and receipt of financial subsidies. Frailty
trajectories over a 10-year period were assessed using Fried’s frailty phenotype and
group-based trajectory modeling. Logistic regression models adjusted for sex, age,
cohort, living situation, marital status, and number of children.

Results: Lower education, occupational class, financial strain, and financial subsidies in
older age were each independently associated with higher frailty risk at ages 65–70.
Financial strain and financial subsidies in early old age increased odds of medium- (aOR,
1.48–1.69) and high-frailty (aOR, 2.07–2.28) trajectories.

Conclusion:SES across the life course strongly correlates with frailty in early old age. Early
interventions and financial protection policies in older age could help mitigate frailty risk and
SES-related frailty inequalities.

Keywords: frailty, socioeconomic status, cohort study, older adults, Switzerland

INTRODUCTION

Frailty is a state of progressive decrease in physiological reserves that occurs with ageing,
predisposing to increased vulnerability to stressors [1]. It is a strong predictor of adverse ageing
outcomes such as disability, cognitive decline, institutionalization, and death [2]. The two main
assessment tools are the physical frailty phenotype operationalized by Fried et al., based on five frailty
criteria [1], and the frailty index proposed by Rockwood, based on a comprehensive geriatric
assessment of individual deficits [3]. Frailty is related to but conceptually distinct from
multimorbidity—the co-occurrence of two or more chronic diseases—and sarcopenia, which
specifically refers to age-related loss of muscle mass and function [4, 5]. As a broader syndrome
that involves multiple physiological domains beyond medical conditions and muscle deterioration,
the concept of frailty is highly useful in clinical practice and has significant implications for public
policies in the context of population ageing [6].
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It is not fully understood why some individuals become frail
and experience worse trajectories than others, yet
socioeconomic status (SES) often emerges as a strong
predictor of frailty outcomes. A recent systematic review
concluded that lower education, income and occupational
class are all associated with worse frailty outcomes [7]. A
limitation of earlier longitudinal studies is their
predominant focus on a single pattern of frailty change over
time, often assuming a linear increase in frailty with age [8].
This approach fails to account for the diverse range of frailty
trajectories in the population. Frailty progression with age is
highly heterogeneous and characterized by dynamic changes
[9]. While some individuals exhibit a linear increase in frailty,
others remain non-frail or experience a sharp increase in
frailty. From this perspective, only a few studies have
reported socioeconomic inequalities in the likelihood of
following unfavorable frailty trajectories in Australia [10],
Korea [11], Taiwan [12], and the United States [13, 14].

A second limitation of earlier studies on SES and frailty in
older age is the fact that few of them included multiple measures
reflecting SES at various life stages. An increasing body of
research suggests that frailty in older age may be associated
with risk factors during childhood and early adulthood.
Among these, socioeconomic circumstances in early life have
been proposed as a potential risk factor for frailty in older age, yet
the independent association between life-course measures of SES
and frailty trajectories still needs systematic examination. This
approach could better elucidate how socioeconomic inequalities
in frailty develop over the life course and why certain subgroups
of the older population become increasingly frail at a faster rate
than others.

The aim of this study is to examine how SES measures at
different points in the life-course are related to frailty trajectories
after the age of 65. We hypothesize that SES measures during
childhood are as strong predictors of frailty trajectories as adult
SES measures, as SES at different life stages may influence the risk
of frailty through different mechanisms.

METHODS

Study Sample
Data came from the Lausanne cohort 65+ (Lc65+), a
longitudinal population-based study of ageing in
community-dwelling older adults living in the city of
Lausanne, Switzerland. Details of the Lc65+ study are
available elsewhere [15, 16]. Briefly, three random samples
totaling 4,731 persons aged 65–70 were enrolled in 2004, 2009,
and 2014. The following year, they were invited at the study
center to complete a frailty phenotype baseline assessment.
Follow-up includes annual questionnaires and triennial
assessments of the frailty phenotype. The current analyses
used 10-year data from the first two cohorts. Supplementary
Figure S1 illustrates the selection procedure of study
participants. The study protocol and informed consent were
approved by the Ethics committee for human research of the
canton Vaud (19/04).

Measures
Frailty
Frailty was assessed according to the five criteria of the phenotype
described by Fried et al.: shrinking, weakness, exhaustion,
slowness and low activity [1, 16]. The frailty phenotype is the
most commonly used measure of frailty and has demonstrated
high validity and reliability [17, 18]. A frailty score that ranged
from 0 to 5 was constructed based on the number of criteria met
divided by the number of criteria assessed, multiplied by 5. The
frailty score was calculated only if a minimum of three criteria
were assessed. Imputations of missing frailty scores were
performed according to the following rules applied in the
following order of priority: the maximum value of 5 was
assigned in case of death; a score of 4 was assigned to
participants admitted to a nursing home (until the next non-
missing value, end of follow-up, or death), to reflect a state of
advanced frailty in institutionalized participants whose
phenotype could not be assessed; finally, when the scores of
the previous and following assessments were available, the
imputed value was the average of the two scores. When used
as an adjustment variable (see statistical analysis), the baseline
frailty score was dichotomized into “non-frail” (score 0) versus
“(pre-)frail” (score >0).

Measures of Socioeconomic Status (SES)
All SES measures were assessed at baseline (i.e., 2004–2005 for
cohort 1; 2009–2010 for cohort 2). From a life course perspective,
we incorporated several measures capturing SES across young
adulthood, adulthood, and early old age.

1) Educational attainment, measured by the highest level of
education achieved, further classified according to the
International Standard Classification of Education (ISCED)
as a) basic compulsory (ISCED level 0–2); b) apprenticeship
(ISCED level 3); c) post-compulsory schooling (ISCED level
4–8) [19];

2) Longest-held occupation, further categorized into a) manager,
self-employed, liberal profession, director; b) skilled worker/
employee, farmer; c) non-skilled worker/employee; d) no
professional activity;

3) Perceived current relative income as a) clearly higher; b)
rather higher; c) rather lower; d) clearly lower compared to
same age peers;

4) Perceived current relative wealth as a) clearly higher; b) rather
higher; c) rather lower; d) clearly lower compared to same
age peers;

5) Current financial strain, measured by replying ‘yes’ to the
question ‘Are you sometimes struggling to make ends meet?’;

6) Receipt of financial subsidies, measured by asking participants
to report whether they received any type of Government
benefits, which are only available to households or
individuals classified below a low-income threshold.

Other Variables
Demographic variables included sex (males; females), age (years),
living alone (no; yes), marital status (single; married; separated or
divorced; widowed), and the number of children categorized into
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TABLE 1 | Baseline prevalence of frailty according to population characteristics (Lausanne cohort 65+, Switzerland. 2004–2019).

Variables Non-frail n = 1,600 Pre-frail/Frail n = 641 Total
N = 2,241

p-valuea

Demographic and health variables
Sex, n (%)
Males 693 (74.5) 237 (25.5) 930 (100.0) 0.006
Females 907 (69.2) 404 (30.8) 1,311 (100.0)

Cohort, n (%)
Cohort 1 824 (72.1) 319 (27.9) 1,143 (100.0) 0.458
Cohort 2 776 (70.7) 322 (29.3) 1,098 (100.0)

Age at baseline, mean (sd) 68.8 (1.4) 69.2 (1.5) 68.9 (1.5) <0.001
Living alone, n (%)
No 1,057 (75.1) 351 (24.9) 1,408 (100.0) <0.001
Yes 541 (65.1) 290 (34.9) 831 (100.0)

Marital status, n (%)
Single 184 (66.4) 93 (33.6) 277 (100.0) <0.001
Married 938 (74.8) 316 (25.2) 1,254 (100.0)
Separated or divorced 295 (69.1) 132 (30.9) 427 (100.0)
Widowed 178 (64.3) 99 (35.7) 277 (100.0)

Number of children, n (%)
0 320 (66.9) 158 (33.1) 478 (100.0) 0.061
1 247 (71.0) 101 (29.0) 348 (100.0)
2 708 (73.6) 254 (26.4) 962 (100.0)
3+ 309 (72.9) 115 (27.1) 424 (100.0)

Chronic conditions, n (%)
0 445 (82.0) 98 (18.0) 543 (100.0) <0.001
1 616 (74.4) 212 (25.6) 828 (100.0)
2+ 534 (61.9) 329 (38.1) 863 (100.0)

Smoking history, n (%)
Current 268 (69.1) 120 (30.9) 388 (100.0) 0.515
Former 637 (71.6) 253 (28.4) 890 (100.0)
Never 685 (72.2) 264 (27.8) 949 (100.0)

Problematic alcohol history, n (%)
No 1,541 (72.1) 597 (27.9) 2,138 (100.0) <0.001
Yes 49 (55.1) 40 (44.9) 89 (100.0)

SES: Young adulthood
Education, n (%)
Basic compulsory 281 (65.2) 150 (34.8) 431 (100.0) 0.003
Apprenticeship 648 (71.7) 256 (28.3) 904 (100.0)
Post-compulsory schooling 667 (74.1) 233 (25.9) 900 (100.0)

SES: Adulthood
Occupational class, n (%)
Manager, self-employed, liberal prof., director 592 (72.6) 223 (27.4) 815 (100.0) 0.002
Skilled worker/employee, farmer 670 (74.4) 231 (25.6) 901 (100.0)
Non-skilled worker/employee 236 (66.3) 120 (33.7) 356 (100.0)
No professional activity 64 (60.4) 42 (39.6) 106 (100.0)

SES: Early old age (subjective measures)
Income, n (%)
Clearly higher 51 (79.7) 13 (20.3) 64 (100.0) <0.001
Rather higher 980 (74.6) 333 (25.4) 1,313 (100.0)
Rather lower 434 (67.1) 213 (32.9) 647 (100.0)
Clearly lower 73 (59.8) 49 (40.2) 122 (100.0)

Wealth, n (%)
Clearly higher 64 (79.0) 17 (21.0) 81 (100.0) <0.001
Rather higher 857 (75.0) 285 (25.0) 1,142 (100.0)
Rather lower 457 (67.9) 216 (32.1) 673 (100.0)
Clearly lower 150 (64.1) 84 (35.9) 234 (100.0)

Financial strain, n (%)
No 1,421 (73.4) 514 (26.6) 1935 (100.0) <0.001
Yes 176 (59.3) 121 (40.7) 297 (100.0)

SES: Early old age (objective measure)
Financial subsidies, n (%)
No 1,360 (73.6) 488 (26.4) 1848 (100.0) <0.001
Yes 218 (60.6) 142 (39.4) 360 (100.0)

ap-value from Pearson Chi-squared test or Student’s t-test.
Note: missing values: Education (6); Occupation (63), Income (95), Wealth (111), Financial subsidies (33), Financial strain (9), Living alone (2), Marital status (6), Number of children (29),
chronic conditions (7), smoking history (14), problematic alcohol history (14).
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0, 1, 2, or 3+. Subjective health was assessed as very good, good,
average, poor, or very poor. The number of chronic conditions
ever diagnosed by a physician (hypertension, coronary heart
disease, other heart diseases, stroke, diabetes mellitus, chronic
respiratory disease, osteoporosis, arthritis, cancer,
gastrointestinal ulcer and Parkinson’s disease) was categorized
into 0, 1, or 2+. Smoking history was defined as current, former,
or never smoking. Problematic alcohol history was assessed as
yes or no.

Statistical Analysis
Baseline characteristics of non-frail and (pre)frail groups were
compared using Pearson Chi-squared and Student’s t tests.
Associations between socioeconomic characteristics and
baseline frailty were assessed using logistic regression models
adjusted for sex, age, cohort, living alone, marital status, and
number of children. First, separate models were built for each
socioeconomic measure. Then a single model included SES
measures at all life stages to estimate their mutually adjusted
association with baseline frailty. To avoid overadjustment due to
multiple subjective SES measures in early old age (i.e., income,
wealth, and financial strain), income and wealth were not entered
in this mutually adjusted model.

Frailty trajectories were identified using group-based
trajectory modelling (GBTM), which we have extensively
applied to the Lc65+ data [20]. In brief, GBTM is based on
a finite set of polynomial functions of time to model latent
groups with similar trajectories. The number and shapes of
frailty trajectories was based on the Bayesian information
criterion (BIC) and Bayes factors. As dropouts are generally
more frequent in individuals with health and socioeconomic
vulnerabilities, the missing at random assumption may
generate biased estimates of trajectory group size.
Therefore, we used a GBTM extension that models the
probability of dropout because of death or illness as a
function of time and two prior observed outcomes using a
logit distribution [21]. Associations between socioeconomic
characteristics and frailty trajectories were tested using logistic
regression, also using separate models and a mutually adjusted
model (see above) and adjusting for the same variables plus
baseline frailty.

A sensitivity analysis was carried out to explore the robustness
of the results when including individuals lost to follow-up for
reasons other than death or illness [22]. A second sensitivity
analysis was performed to examine the potential influence of
chronic conditions, smoking history, and problematic alcohol
history on the main findings.

RESULTS

Compared to participants included in the main analyses (N =
2,241), excluded participants (N = 812) were slightly older
(69.1 years versus 68.9 years, p = 0.003) and rated their health
less favorably (p < 0.001), but they did not differ in terms of sex
(p = 0.670) and cohort (p = 0.680), as indicated in
Supplementary Table S1.

Table 1 provides the baseline prevalence of frailty according to
population characteristics. The prevalence of (pre)frailty was
higher in females (p = 0.006), older individuals (p < 0.001),
participants living alone (p < 0.001), those reporting a marital
status other than married (i.e., single, separated, divorced, or
widowed, p < 0.001), individuals with multimorbidity (p < 0.001),
and those with a history of problematic alcohol consumption (p <
0.001). All SES measures were associated with (pre)frailty at
baseline. That is, (pre)frail individuals were more likely to
have only basic compulsory education (p = 0.003); to have no
professional activity or be non-skilled (p = 0.002); to perceive that
their income (p < 0.001) and wealth (p < 0.001) was lower than
that of their peers; and to experience financial strain (p < 0.001)
and receive financial subsidies (p < 0.001).

As indicated in Table 2, all socioeconomic measures were
associated with baseline frailty when they were analyzed in
separate models and after adjustment for sex, age, cohort,
living alone, marital status, and number of children. In a
mutually adjusted model with similar adjustment, adjusted
odds ratios (aOR) for baseline frailty were as follows: 1.44
(95% CI, 1.01–2.06) for basic compulsory education and 1.31
(95% CI, 1.01–1.70) for apprenticeship compared to post-
compulsory schooling; 1.64 (95% CI, 1.01–2.65) for no
professional activity compared to an occupational class
corresponding to manager, self-employed, liberal profession, or
director; 1.73 (95% CI, 1.30–2.30) for reporting financial strain;
and 1.37 (95% CI, 1.04–1.80) for receiving financial subsidies.

As regards frailty trajectories, a solution including three
trajectories with one quadratic and two linear trajectories
emerged as the best fitting and most parsimonious model
(Figure 1). Trajectory 1 (low frailty, 51% of the sample)
included individuals who remained predominantly non-frail
over the 10-year follow-up period. Trajectory 2 (medium
frailty, 41%) started with a low frailty score and progressed to
pre-frailty with a score >1 at year 10. Trajectory 3 (high frailty,
8%) started at pre-frail level and showed a sharp increase towards
frailty with a score close to 3 at year 10.

As indicated inTable 3, all measures of lower SESwere associated
with either medium or high frailty trajectories when they were
analyzed in separatemodels and after adjustment for sex, age, cohort,
living alone, marital status, number of children, and baseline frailty.
In a mutually adjusted model with similar adjustment, increased
odds for both medium and high trajectories were observed for
reporting financial strain (aOR = 1.48 (95% CI, 1.07–2.05) and
aOR = 2.28 (95% CI, 1.32–3.94), respectively) and for receiving
financial subsidies (aOR = 1.69 (95% CI, 1.25–2.28) and aOR = 2.07
(95% CI, 1.22–3.51), respectively). By contrast, in mutually adjusted
models, no associations were observed between frailty trajectories
and education or occupational class.

The sensitivity analysis, which included individuals lost to
follow-up for reasons other than death or illness, involved a total
of 2,562 individuals, compared to 2,241 in the main analysis. The
shapes of frailty trajectories and the probabilities of belonging to a
trajectory group closely mirrored those in the main analysis. Only
25 individuals (1.1%) were assigned to a different trajectory in the
sensitivity analysis compared to the main analysis. Similarly, the
associations between socioeconomic characteristics and frailty
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trajectories closely resembled those in the main analysis (refer to
Supplementary Table S2). In the regression models that
incorporated chronic conditions, smoking history, and

problematic alcohol history as covariates, associations also
remained essentially unchanged (refer to
Supplementary Table S3).

TABLE 2 | Logistic regression models: association between socioeconomic status measures and baseline frailty (Lausanne cohort 65+, Switzerland. 2004–2019).

Variables Socioeconomic characteristics taken
separatelya,b

Mutually adjusted model for
socioeconomic characteristicsb,c

OR (95% CI) p-value OR (95% CI) p-value

Socioeconomic status: Young adulthood
Education
Basic compulsory 1.49 (1.15–1.94) 0.003 1.44 (1.01–2.06) 0.047
Apprenticeship 1.17 (0.95–1.45) 0.146 1.31 (1.01–1.70) 0.039
Post-compulsory schooling Ref. Ref.

Socioeconomic status: Adulthood
Occupational class
Manager, self-employed, liberal prof., director Ref. Ref.
Skilled worker/employee, farmer 0.88 (0.71–1.11) 0.279 0.75 (0.58–0.98) 0.034
Non-skilled worker/employee 1.32 (0.99–1.75) 0.059 0.91 (0.62–1.33) 0.620
No professional activity 1.86 (1.19–2.92) 0.007 1.64 (1.01–2.65) 0.044

Socioeconomic status: Early old age (subjective measures)
Income
Clearly/rather higher Ref. d
Clearly/rather lower 1.46 (1.20–1.79) <0.001

Wealth
Clearly/rather higher Ref. d
Clearly/rather lower 1.45 (1.19–1.77) <0.001

Financial strain
No Ref. Ref.
Yes 1.91 (1.47–2.49) <0.001 1.73 (1.30–2.30) <0.001

Socioeconomic status: Early old age (objective measure)
Financial subsidies
No Ref. Ref.
Yes 1.72 (1.34–2.20) <0.001 1.37 (1.04–1.80) 0.024

aSix separate models: N = 2,200 (Education); N = 2,144 (Occupational class); N = 2,112 (Income); N = 2095 (Wealth); N = 2,197 (Financial strain); N = 2,174 (Financial subsidies).
bAdjusted for sex, age, cohort, living alone, marital status, number of children.
cOne single model: N = 2,102.
dTo avoid overadjustment due to multiple subjective socioeconomic status, measures in early old age, income and wealth were not entered in the mutually adjusted model.
OR: odds ratio of (pre)frailty at baseline (reference: Non-frail).

FIGURE 1 | Frailty trajectories over 10 years (Lausanne cohort 65+, Switzerland. 2004–2019). Light shaded bands show 95% confidence intervals.
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DISCUSSION

Main Findings
In this population of community-dwelling older adults, we found
that measures of SES at different points of the life-course are all
associated with worse frailty levels. A lower education,
occupational class, and worse financial situation in older age
are independently associated with higher frailty levels shortly
after age 65. In addition, a worse financial situation in early old
age is associated with both higher frailty levels as well as worse
frailty trajectories after age 65. Findings suggest that SES
inequalities in frailty are likely the results of influences across
early, mid-life and later life stages, requiring interventions

throughout the life-course. In addition, policies aimed at
improving the financial situation of older people may help
curb inequalities in frailty trajectories.

Socioeconomic Inequalities in
Baseline Frailty
The associations between socioeconomic characteristics and
baseline frailty are consistent with previous studies indicating
a particularly high prevalence of frailty in older people with lower
education and income [23]. Three competing hypotheses
summarize how these associations may change over the life
course [24]: The “age-as-leveler” hypothesis posits that

TABLE 3 | Multivariable analysis of the association between socioeconomic characteristics and frailty trajectories (Lausanne cohort 65+, Switzerland. 2004–2019).

Variables Socioeconomic characteristics taken separatelya,b Mutually adjusted model for socioeconomic
characteristicsb,c

Medium trajectory High trajectory Medium trajectory High trajectory

RRR (95% CI) p-value RRR (95% CI) p-value RRR (95% CI) p-value RRR (95% CI) p-value

Socioeconomic status: Young adulthood
Education
Basic compulsory 1.16

(0.87–1.53)
0.305 2.21

(1.31–3.73)
0.003 0.81

(0.55–1.20)
0.290 1.58

(0.79–3.15)
0.198

Apprenticeship 1.18
(0.95–1.46)

0.143 1.79
(1.15–2.80)

0.010 1.16
(0.89–1.50)

0.278 1.46
(0.86–2.48)

0.163

Post-compulsory schooling Ref. Ref. Ref. Ref.
Socioeconomic status: Adulthood
Occupational class
Manager, self-employed, liberal prof.,
director

Ref. Ref. Ref. Ref.

Skilled worker/employee, farmer 1.00
(0.80–1.26)

0.978 1.58
(1.00–2.52)

0.052 0.95
(0.72–1.24)

0.698 1.23
(0.71–2.11)

0.459

Non-skilled worker/employee 1.49
(1.10–2.02)

0.011 2.41
(1.35–4.29)

0.003 1.50
(0.99–2.26)

0.056 1.36
(0.64–2.88)

0.424

No professional activity 0.82
(0.48–1.39)

0.456 2.19
(0.94–5.07)

0.068 0.83
(0.47–1.45)

0.515 1.67
(0.67–4.15)

0.273

Socioeconomic status: Early old age (subjective measures)
Income
Clearly/rather higher Ref. Ref. d d
Clearly/rather lower 1.36

(1.10–1.68)
0.004 1.46

(0.98–2.18)
0.061

Wealth
Clearly/rather higher Ref. Ref. d d
Clearly/rather lower 1.53

(1.24–1.88)
<0.001 2.07

(1.38–3.09)
<0.001

Financial strain
No Ref. Ref. Ref. Ref.
Yes 1.78

(1.32–2.41)
<0.001 2.63

(1.60–4.32)
<0.001 1.48

(1.07–2.05)
0.017 2.28

(1.32–3.94)
0.003

Socioeconomic status: Early old age (objective measure)
Financial subsidies
No Ref. Ref. Ref. Ref.
Yes 1.89

(1.43–2.50)
<0.001 2.45

(1.51–3.96)
<0.001 1.69

(1.25–2.28)
0.001 2.07

(1.22–3.51)
0.007

aSix separate models: N = 2,200 (Education); N = 2,144 (Occupational class); N = 2,112 (Income); N = 2095 (Wealth); N = 2,174 (Financial subsidies); N = 2,197 (Financial strain).
bAdjusted for sex, age, cohort, living alone, marital status, number of children, baseline frailty.
cOne single model: N = 2,102.
dTo avoid overadjustment due to multiple subjective socioeconomic status, measures in early old age, income and wealth were not entered in the mutually adjusted model.
RRR: relative risk ratio (reference: low trajectory).
CI: confidence interval.
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socioeconomic inequalities in health narrow in old age after a
peak in mid-life or early old age. On the other hand, the “status
maintenance” hypothesis suggests that inequalities that develop
in early- or mid-life do not increase or decrease with age. Finally,
the “cumulative advantage” hypothesis postulates that
socioeconomic inequalities in health widen over the life course
due to a progressive accumulation of disadvantages. In their
literature review, Wang and Hulme compiled substantial
evidence of socioeconomic inequalities in frailty [7], and
claimed that “age-as-leveler” hypothesis was the prevailing
pattern across most of the reviewed studies. While the present
study was not specifically designed to formally identify an age
pattern in socioeconomic inequalities, it is still interesting to note
that SES measures across all life stages were independently
associated with baseline frailty, suggesting that socioeconomic
inequalities in frailty accumulate and are evident in individuals in
their late sixties.

Socioeconomic Inequalities in Frailty
Trajectories
Previous studies aiming to differentiate multiple patterns of
frailty trajectories have consistently identified three trajectories
as the optimal model fit [10–12, 14, 25]. Our results similarly
align with prior research indicating an association between
unfavorable frailty trajectories and lower levels of education
[10–12, 25] and occupational class [10]. Additionally, studies
focusing on a single pattern of frailty change over time have
shown that a linear or quadratic increase in frailty is linked with
lower education and occupation [24, 26–28]. In line with our
findings, Gardiner et al. [10] found that early-life SES measures
were not independently associated with frailty trajectories when
taking into account later-life SES measures. Other studies have
also found that the pathways to the development of frailty begin
early in life but are later mediated by socioeconomic factors [29].

In the present study, adjusting for the baseline level of frailty
enabled us to isolate the factors specifically linked with the
trajectory of frailty, and to determine whether ‘new’
inequalities emerge in older age, in addition to those generated
by exposures earlier in life. We found that financial strain and the
receipt of financial subsidies in older age were independently
associated with the least favorable trajectories of frailty, whereas
no associations were observed between educational level or
occupational class and frailty trajectories in mutually adjusted
models. One possible interpretation is that the associations for
educational level and occupational class are mediated by financial
measures of SES in later life. The financial situation in later life
may affect frailty trajectories in multiple ways [30–32]. For
instance, individuals experiencing financial strain may live in
lower-quality housing that is less suited to supporting physical
function maintenance, thereby creating an environment less
favorable for healthy aging. Additionally, limited financial
resources can restrict access to paid care and support services,
potentially accelerating the decline in physical function. Other
factors may include inadequate nutrition, limited access to
physical activity opportunities, increased stress, reduced social
engagement, and inability to afford preventive healthcare,

indicating that financial stability is a key factor in mitigating
frailty in older adults.

Strengths and Limitations of the Study
Amajor strength of this study lies in its utilization of data from
the Lc65+ study, which features a large and representative
sample of community-dwelling older people. The Lc65+ study
also provides multiple SES measures at various stages
throughout the life-course. Frailty trajectories were assessed
using a validated tool that combines both self-report and
objective measures. However, some important limitations
should be considered. First, merging pre-frail and frail
individuals was necessary due to the low prevalence of
frailty. This may be attributed to a lower occurrence of
physical frailty in Switzerland compared to other European
countries [33], as well as in studies employing Fried’s
phenotype versus the cumulative deficit model [34]. Second,
while the focus remained on physical frailty, it is worth noting
that other conceptual definitions encompass additional
dimensions such as psychological, social, and cognitive
frailty. These dimensions may follow distinct trajectories,
originating through different pathways. Third, our estimates
lack a causal interpretation and solely focus on describing
associations between SES and frailty. For example, it is possible
that worse frailty trajectories could impact the financial
situations of older households, potentially strengthening
these associations. Future studies should explore the causal
nature of the association between different SES measures and
frailty trajectories.

Implications for Public Health and Policy
Policies that break down class barriers rather than reinforce
them—such as family-friendly social protection, inclusive
education, and fair employment—can help reduce health
inequalities and prevent their transmission across
generations [35]. Research on income-support interventions,
including cash transfer programs, income tax credits, and
minimum wage policies, has shown modest but meaningful
effects at the population level, with consistent long-term
benefits [36]. However, further evaluations are needed to
determine how these policies can be optimized for greater
public health impact. Tackling socioeconomic inequalities
early in life can help narrow disparities in frailty trajectories
later on, ultimately supporting healthier aging for future
generations.

While early-life interventions are crucial for reducing health
inequalities, financial protection measures in older age also play a
key role in promoting healthy aging. Policies aimed at securing
adequate pension schemes, subsidized healthcare, and targeted
social assistance can help mitigate the economic vulnerabilities
that often intensify in later life [37]. Ensuring stable income and
access to essential services can reduce stress, improve healthcare
utilization, support social engagement, and promote overall
wellbeing among older adults [38]. As populations continue to
age, strengthening these financial protection mechanisms will be
essential to fostering equity in health outcomes and preventing
further socioeconomic-driven disparities in frailty.

Int. J. Public Health | Owned by SSPH+ | Published by Frontiers June 2025 | Volume 70 | Article 16081027

Henchoz et al. Life-Course SES and Frailty Risk



Conclusion
This study identified three distinct frailty trajectories in a Swiss
population of community-dwelling older adults. We observed
socioeconomic inequalities in frailty shortly after age 65,
indicated by independent associations with educational level,
occupational class, and both objective and subjective measures
of financial situation in early old age. In addition, poorer financial
situations in early old age were associated with worse frailty
trajectories after age 65. Our findings suggest that addressing
disparities in frailty requires interventions across the life-course.
They also underscore the critical role of policies aimed at
improving the financial wellbeing of older people in reducing
SES inequalities in frailty trajectories during older age.
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