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INDEPENDENT PREDICTORS OF RESILIENCE IN OLDER ADULTS: INSIGHTS
FROM A PROSPECTIVE CLINICAL STUDY (Abstract): Aims: To evaluate the four
types of resilience (physical, mental, emotional, and social) and their associations with func-
tional capacity, physical performance, nutritional and cognitive status, muscle strength, and
depressive symptoms in older adults. Materials and methods: This prospective study in-
cluded 110 patients aged > 50 years admitted to Dr. C.I. Parhon Clinical Hospital, Iasi, with
acute conditions or acute exacerbations of chronic diseases who underwent comprehensive
geriatric assessment and were evaluated with the Physical Resilience Scale. Data were ana-
lyzed using nonparametric tests, Spearman correlations, and univariate/multivariate general-
ized linear models; significance was set at p<0.05. Results: Median resilience was 10 (IQR
8-13). Resilience showed significant positive correlations with ADL (R=0.218), IADL
(R=0.397), SPPB (R=0.458), MNA (R=0.377), MMSE (R=0.322), and upper-limb muscle
strength (R=0.33). Negative correlations were observed with GDS (R=-0.676), Fried pheno-
type (R=-0.462), and fall risk (R=-0.331). Multivariable analysis identified IADL
(IRR=1.032, p=0.043) and GDS (IRR=0.947, p<0.001) as independent predictors of resili-
ence. Resilience did not differ according to heart failure, urinary tract infection, or osteoar-
ticular disease, but was significantly lower in patients with reduced muscle strength. Con-
clusions: Resilience in older adults is a multidimensional construct closely associated with
functional independence and mental health. IADL and depressive symptoms are independent
determinants of resilience, underscoring the importance of maintaining autonomy and ad-
dressing depression. Multidomain interventions targeting these factors may enhance resili-
ence and reduce vulnerability to adverse outcomes in aging populations. Longitudinal stud-
ies are warranted to clarify causal relationships and evaluate the efficacy of resilience-
promoting strategies. Keywords: RESILIENCE, INTRINSIC CAPACITY, OLD PA-
TIENTS, FRAILTY, RECOVERY.
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ORIGINAL PAPERS

INTRODUCTION

Aging is accompanied by a progressive
loss of physiological reserves and an in-
creased vulnerability to disease, functional
decline, and disability, which needs a shift
from a care model focused exclusively on
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disease to one oriented toward preserving
functional capacity and quality of life in
older adults (1). In this context, the con-
cepts of resilience (particularly physical
resilience) and intrinsic capacity (IC) have
emerged as complementary frameworks
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that can guide proactive interventions for
“successful aging” (2,3). Resilience is de-
fined as a multidimensional dynamic pro-
cess that enables a person to withstand,
adapt to, and recover from acute or chronic
stressors. Resilience has four major com-
ponents: physical, mental, emotional, and
social resilience. Physical resilience spe-
cifically reflects the ability to avoid or
recover from functional decline following
an acute adverse health event. Psychologi-
cal resilience reflects the capacity to main-
tain or regain stable mental health and to
adapt well in the face of adversity, and to
sustain functioning without long-term psy-
chological disruption. Emotional resilience
is the ability to recognize, manage, and
recover from emotional stressors and and to
regulate emotional responses effectively.
Social resilience stems from social connec-
tion and involves teamwork, network-
building, and community engagement (4).
Intrinsic capacity, promoted by the World
Health Organization through the ICOPE
framework, brings together an individual’s
mental and physical reserves across five
interconnected domains: locomotor, vitali-
ty, cognitive, sensory, and psychological;
the composite IC score is a strong predictor
of progression toward frailty, functional
decline, and mortality (5, 6).

The Comprehensive Geriatric Assess-
ment (CGA) integrates the measurement of
geriatric functions and syndromes and
gains additional prognostic and interven-
tional value when it also includes the as-
sessment of resilience and IC. Recent data
show that implementing the CGA reduces
unplanned hospitalizations, institutionaliza-
tion, and deterioration in the ability to per-
form activities of daily living (8, 9). In
practice, the short, validated instruments
frequently used in geriatric assessment:

activities of daily living (ADL), instrumen-
tal activities of daily living (IADL), Mini -
Mental State Examination (MMSE), Geri-
atric Depression Scale (GDS), Mini Nutri-
tional Assessment (MNA), Short Physical
Performance Battery (SPPB), handgrip
strength test, and fall risk scores (e.g., the
Downton Scale), and the Fried frailty phe-
notype correspond, in most studies, to the
IC domains and physiological components
of resilience and have predictive value for
clinical outcomes (falls, functional decline,
hospitalization, mortality)(10, 11, 12). For
example, the SPPB and walking speed are
recognized as strong predictors of disability
and morbidity, and the “vitality” domain
(MNA, grip strength) frequently emerges
as a major determinant of physical resili-
ence and frailty risk (13, 14). The Physical
Resilience Scale (PRS), validated in studies
of older adults (e.g., Resnick et al.), pro-
vides a specific measure of post-stressor
recovery capacity through self-reported
assessment of reactions to health events,
complementing functional tests and provid-
ing prognostic information regarding the
trajectory of recovery and the need for
rehabilitation interventions (15, 16).

Recent literature highlights the interde-
pendence between IC and resilience: IC
represents the necessary baseline reserves,
while resilience reflects the dynamic mobi-
lization of these reserves in the face of
stressors; thus, interventions that enhance
key domains of Cl (e.g., multicomponent
exercise programs, nutritional optimization,
psychosocial support) also enhance resili-
ence and reduce the risk of progression
toward frailty and disability (17, 18, 19).
Recent meta-analyses and randomized
trials show that multidomain interventions
(exercise + nutrition + cognitive stimula-
tion) improve functional performance,
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cognitive and psych affective status, and
reduce the prevalence of frailty and loss of
independence over follow-up periods (20,
21). Consequently, the systematic inclusion
of measures such as ADL/IADL, MMSE,
GDS, MNA, SPPB, the Downton scale, and
the Fried phenotype assessment in geriatric
patients not only provides a useful func-
tional description but can also guide target-
ed interventions to increase physiological
reserve and recovery capacity in older
adults (22, 23).

Standard CGA assessments remain es-
sential, as they correlate with relevant com-
ponents of resilience: locomotor and nutri-
tional reserve, cognitive status, and psycho-
logical status, all of which determine recov-
ery potential. However, resilience, as as-
sessed by the physical resilience scale, com-
plements these static measures by highlight-
ing the speed and trajectory of recovery, key
indicators for therapeutic decisions and
rehabilitation planning (2, 22).

MATERIALS AND METHODS

This prospective study was initiated in
March 2025, and presents preliminary data
collected between March - September 2025
on 110 patients aged > 50 years admitted to
the Dr. C.I. Parhon Clinical Hospital in Iasi
for acute medical events such as acute
decompensated heart failure, urinary sep-
sis, and functional decompensation of
chronic osteoarticular diseases. The exclu-
sion criteria were as follows: age under 50
years, lack of informed consent, inability to
obtain clinical and biochemical data, im-
paired cognitive status with an MMSE <
15, and inability to apply the resilience
assessment scale. The study was approved
by the Ethics Committee of the hospital and
by the Ethics Committee of the Grigore T.
Popa University of Medicine and Pharmacy,
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lasi (Registration No: 8357/17.09.2024;
490/ 02.11.2024).

All patients included in the study un-
derwent an assessment of intrinsic capacity
using the following scales: MMSE, MNA,
GDS, functional status - ADL, IADL,
SPPB, fall risk- Downton scale, and the
Frailty Phenotype by Freid (24). At the
same time, we measured muscle strength in
both upper limbs using a dynamometer,
assessed pain using a visual analog scale,
and collected data on the presence of heart
failure. Additionally, to assess resilience,
we applied the Physical Resilience Scale
(16). Muscle strength was assessed using a
dynamometer, and the values were inter-
preted according to sex and age, with spe-
cific thresholds for men and women, defin-
ing normal, low, or high values. For men
aged 65 to 69, normal muscle strength
ranged from 28.2 kg to 44.0 kg, and for
those aged 70 to 99, from 21.3 kg to 35.1
kg. For women aged 65 to 69, normal mus-
cle strength ranged from 15.4 kg to 27.2
kg, and for those aged 70 to 99, from 14.7
kg to 24.5 kg. Values below the lower limit
were considered low, and those above the
upper limit were considered high (25).
Cognitive status was assessed using the
MMSE scale (0-30 points), with normal
cognitive function ranging from 25 to 30,
mild impairment from 20 to 24, moderate
impairment from 10 to 19, and severe im-
pairment below 10 points (26). Nutritional
assessment was based on the MNA ques-
tionnaire (24-30 indicates normal nutrition,
17-23.5 indicates a risk of malnutrition,
<17 indicates malnutrition) (27).

The presence of a urinary tract infection
was confirmed by a positive urine culture.
Heart failure was confirmed by the pres-
ence of specific signs and symptoms and by
ejection fraction (EF > 50% - preserved



Independent Predictors of Resilience in Older Adults:
Insights from a Prospective Clinical Study

EF; EF < 50% - reduced EF), and the pres-
ence of osteoarticular pathology was evi-
dent from the patients’ previous medical
records. Emotional status was assessed
using the 15-item Geriatric Depression
Scale (GDS), with scores below 5 consid-
ered normal, 5-8 as mild depression, 9-11
as moderate depression, and above 11 as
severe depression (28). The adapted Physi-
cal Resilience Scale was interpreted as
follows: low resilience (score 1-5), moder-
ate resilience (score 6-10), and high resili-
ence (score 11-15) (16). The questionnaires
were completed after obtaining the pa-
tient’s informed consent and were adminis-
tered by the same trained medical team.

Data were collected by a geriatric team
and analyzed using SPSS Statistics 25 and
Microsoft Office Excel/Word 2024. The
Shapiro-Wilk test, the Mann-Whitney
U/Kruskal-Wallis H test (with Dunn-
Bonferroni post-hoc tests), Spearman’s rho
correlation coefficient, and univariate and
multivariate generalized linear models
using the Poisson method and the forward
step-wise Wald method were performed.
Statistical significance was defined at a
95% confidence interval (p < 0.05).

RESULTS

The study included 110 patients, with
the majority being women (63.6%). The
mean age was 75.94 + 6.87 years (medi-
an=76), with 47 patients (42.7%) under the
age of 75 (younger adults) and 50 patients
(45.5%) between the ages of 75 and 84
(middle-aged adults), and 13 patients
(11.8%) (older adults) (tab. I).

Most patients had no risk of malnutri-
tion (median MNA 23 (20.5-25.3)), normal
cognitive status (median MMSE 27 (24-
29)), somewhat depressed status (median
GDS 5 (3-8)), and independence in per-

forming simple activities of daily living
(ADL, median 5 (5-6)) and instrumental
activities of daily living (IADL, median 7
(5-8)).

Furthermore, the study group exhibits
frailty (Freid Phenotype median 3 (2-4))
(tab. 1). In terms of resilience, the study
group has a median of 10 (8-13).

Furthermore, in the study group, normal
muscle strength values were observed in
the right arm relative to the left arm, and
there were also fewer low values in the
right arm compared to the left, which are
interpreted in the context of the dominant
upper limb (see Table I).

Of the three conditions studied, the
highest proportion of patients had osteoar-
ticular disease (69.1%), followed by de-
compensated heart failure (62.7%). Only
13.6% of the enrolled patients had a uri-
nary tract infection (tab. I).

Moreover, data from our study shows
significant and positive correlations of
low/moderate power between the resilience
scale and ADL (p=0.022, R=0.218), IADL
(p<0.001, R=0.397), SPPB (p<0.001,
R=0.458), MNA (p<0.001, R=0.377),
MMSE (p=0.001, R=0.322), left arm mus-
cle force (p<0.001, R=0.335) or right arm
muscle force (p=0.001, R=0.332), showing
that patients with higher values for these
parameters were significantly associated
with higher values for the resilience scale
and vice versa (tab. Il). Also, there are
significant and negative correlations of
low/moderate/high power between the
resilience scale and falling risk (p<0.001,
R= -0.331), GDS (p<0.001, R= -0.676) or
Fried phenotype score (p<0.001, R= -
0.462), showing that patients with higher
values for these parameters were signifi-
cantly associated with lower values for the
resilience scale and vice versa (tab. I1).
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TABLE I.
Characteristics of the analyzed patients

Parameter

Value

Age (Mean % SD, Median (IQR))

75.94 + 6.87, 76 (71.75-80)

Sex (No, %)

Female 70 (63.6%)
<75 years 31 (44.3%)
75-84 years 32 (45.7%)
> 85 years 7 (10%)
Male 40 (36.4%)
<75 years 16 (40%)
75-84 years 18 (45%)
> 85 years 6 (15%)
MNA (Median (IQR)) 23 (20.5-25.3)
MMSE (Median (IQR)) 27 (24-29)
GDS (Median (IQR)) 5(3-8)
ADL (Median (IQR)) 6 (5-6)
IADL (Median (IQR)) 7 (5-8)
Fried phenotype (Median (IQR)) 3 (2-4)
Resilience (Median (IQR)) 10 (8-13)
SPPB (Median (IQR)) 5(3-7)
Pain score (Median (IQR)) 5(3-7)
Falling risk (Median (IQR)) 3 (2-4)
CHF (No, %) 69 (62.7%)
CHF maintained (No, %) 30 (27.3%)
CHF reduced (No, %) 39 (35.5%)
UTI (No, %) 15 (13.6%)
Osteoarticular disease (No., %) 76 (69.1%)

Muscle force — left arm
(Mean + SD, Median (IQR))

19.23 £7.92,17.5 (13.8-24.08)

Muscle force — left arm (No., %)

Normal 55 (50%)
Higher 10 (9.1%)
Lower 45 (40.9%)

Muscle force — right arm
(Mean + SD, Median (IQR))

20.39 +7.68, 18.85 (15.2-24.9)

Muscle force — right arm (No., %)

Normal 70 (63.6%)
Higher 8 (7.3%)
Lower 32 (29.1%)
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TABLE II.
Correlations between resilience scale and other analyzed parameters
Correlation Value
Resilience x ADL 0.022, R=0.218

Resilience x IADL

<0.001, R=0.397

Resilience x SPPB

<0.001, R=0.458

Resilience x Falling risk

<0.001, R=-0.331

Resilience x MNA

<0.001, R=0.377

Resilience x MMSE

0.001, R=0.322

Resilience x GDS

<0.001, R=-0.676

Resilience x Fried phenotype

<0.001, R=-0.462

Resilience x MF-LA

<0.001, R=0.335

Resilience x MF-RA

0.001, R=0.332

Resilience x BMI

0.352, R=0.090
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Fig. 2. Correlation between resilience scale and GDS
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Table 111 and figures 3 and 4 present a
comparison of the resilience scale in rela-
tion to the presence of heart failure, osteo-
articular disorders, infection, and muscle
strength in the study patients. The results
showed that resilience did not differ in
relation to these conditions: heart failure
(p=0.171), urinary  tract infection

(p=0.517), and osteo-articular conditions
(p=0.120). Patients with lower muscle
force had significantly lower values for the
resilience scale than patients with normal
muscle force (p = 0.002 / p = 0.005). Fur-
thermore, resilience differed significantly
in relation to muscle strength: resilience
(median 10 (8-13)).

TABLE III.
Comparison of resilience scale according to other parameters investigated

CHF Mean + SD Median (IQR) Mean rank p*
Absent 10.46 + 3.03 11 (8-13) 60.87 0471
Present 9.67 £2.95 9(7-13) 52.31

CHF preserved Mean + SD Median (IQR) Mean rank p*
Absent 10.05 + 3.15 11 (7.25-13) 56.68 0523
Present 9.73 £2.56 9 (7.75-12.25) 52.35

CHF reduced Mean + SD Median (IQR) Mean rank p*
Absent 10.15 + 2.84 11(8-13) 57.27 0.430
Present 9.62 +£3.25 9(7-13) 52.28

uTl Mean + SD Median (IQR) Mean rank p*
Absent 9.89 +£2.93 10 (8-13) 54.72 0517
Present 10.4 + 3.44 11 (7-14) 60.43

OSt:i"sZr;:e”'ar Mean+SD | Median (IQR) | Meanrank | p*
Absent 9.26 +£3.23 9 (7-13) 48.47 0120
Present 10.28 + 2.85 11 (8-13) 58.64
MF-LA Mean + SD Median (IQR) Mean rank p**
Normal 10.89 + 2.61 11 (9-13) 65.21
Higher 10.2 + 3.61 10.5 (6.75-13.25) 59.00 0.002
Lower 8.78 £2.93 8 (7-11) 43.08
MF-RA Mean + SD Median (IQR) Mean rank p**
Normal 10.53 £ 2.89 11 (8-13) 61.40
Higher 11+ 3.11 11.5 (8.25-13.75) 66.19 0.004
Lower 8.47 £2.72 8.5 (7-10.75) 39.92

*Mann-Whitney U Test, **Kruskal-Wallis H Test, MF-LA = Muscle force — left arm,
MF-RA = Muscle force — right arm; CHR — chronic heart failure; UTI — urinary tract infection
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The univariable and multivariable gen-
eralized linear models used in the predic-
tion of resilience scale are shown in table
IVV. According to the data from the multi-
variable model, the results show the fol-
lowing:

- The increase of one point for the
IADL score increases the resilience
scale by 3.2% (IRR = 1.032, 95% C.I.
=1.001-1.064, p=0.043).

- The increase of one point for the GDS
score decreases the resilience scale by
5.7% (IRR = 0.947, 95% C.I. = 0.927-
0.966, p<0.001) (tab. IV).

Physical resilience was positively asso-

ciated with functional and nutritional sta-

tus, including ADL, IADL, SPPB, upper-
limb muscle strength, and MNA, with sig-
nificantly lower resilience observed in
patients with reduced muscle force. Psy-
chological resilience correlated positively
with cognitive status as measured by
MMSE. Emotional resilience demonstrated
a strong negative association with depres-
sive symptoms (GDS), indicating that
higher depression scores are linked to
markedly lower resilience. Social resilience
appeared indirectly related to functional
autonomy (particularly 1ADL) and thus to
social participation and network engage-
ment, with IADL emerging as an independ-
ent predictor of resilience.
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TABLE IV.
Univariable and multivariable generalized linear models
used in the prediction of resilience scale

Univariable Multivariable*
Parameter

IRR (95% C.1.) p IRR (95% C.1.) p
ADL 1.096 (1.008-1.191) 0.033 - -
IADL 1.060 (1.030-1.092) <0.001 1.032 (1.001-1.064) 0.043
SPPB 1.048 (1.027-1.069) <0.001 - -
Falling risk 0.929 (0.887-0.972) 0.002 - -
MNA 1.027 (1.011-1.043) 0.001 - -
MMSE 1.027 (1.009-1.046) 0.003 - -
GDS 0.940 (0.922-0.958) <0.001 0.947 (0.927-0.966) <0.001
Fried phenotype 0.894 (0.853-0.937) <0.001 - -
FM-BS 1.008 (1.001-1.016) 0.024 - -
FM-BD 1.009 (1.002-1.017) 0.016 - -

DISCUSSION ence has been associated with diminished

The present study demonstrates that re-
silience in older adults is closely linked to
multiple domains of geriatric assessment,
including functional status, physical per-
formance, nutritional state, cognitive func-
tion, and muscle strength. At the same
time, resilience is inversely associated with
depressive symptoms, fall risk, and frailty.
These findings reinforce the conceptualiza-
tion of resilience as a multidimensional
construct that integrates physical, psycho-
logical, and functional components.

The strong positive association between
functional independence (ADL/IADL) and
resilience is consistent with current re-
search emphasizing the central role of au-
tonomy in successful aging. Recent studies
have shown that preservation of IADL is a
key determinant of psychological resili-
ence, as it reflects not only physical capaci-
ty but also executive function and social
participation (29, 30). Loss of independ-

272

self-efficacy and reduced coping resources,
thereby negatively impacting resilience
trajectories in older populations.

The observed relationships between
physical performance (SPPB), muscle
strength, and resilience are also supported
by emerging evidence linking sarcopenia
and mobility limitations to reduced adap-
tive capacity. An increasing number of
studies indicates that physical frailty and
sarcopenia are not only biological condi-
tions but also predictors of psychological
vulnerability (31, 32, 33). In this context,
better physical performance may contribute
to resilience by preserving autonomy, re-
ducing disability risk, and maintaining
engagement in daily and social activities.

Similarly, the positive associations be-
tween nutritional status and cognitive func-
tion with resilience align with recent find-
ings highlighting the interplay between
metabolic, neurological, and psychological
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health. Malnutrition and cognitive impair-
ment have both been independently associ-
ated with decreased resilience and in-
creased vulnerability to stressors (34, 35).
Adequate nutrition supports brain function
and energy balance, while preserved cogni-
tion enhances problem-solving abilities and
adaptive coping strategies.

One of the most reliable findings of this
study is the strong inverse relationship be-
tween depressive symptoms and resilience.
This is consistent with current literature
demonstrating a bidirectional association
between depression and resilience in older
adults (36). Depressive symptoms under-
mine coping mechanisms, reduce motiva-
tion, and impair social functioning, all of
which are critical components of resilience.
Importantly, our multivariable analysis con-
firms that depressive symptoms remain an
independent predictor, underscoring their
central role in resilience frameworks.

The negative association between frail-
ty, fall risk, and resilience further supports
the notion that resilience is deeply embed-
ded within the broader frailty concept.
Previous studies suggest that resilience
may act as a protective factor mitigating
the progression of frailty and its adverse
outcomes (29, 31).

In contrast, frailty contributes to a cycle
of decline characterized by reduced physi-
cal reserve, increased dependency, and
heightened psychological distress.

From a clinical standpoint, these find-
ings highlight the importance of adopting a
comprehensive, multidimensional approach
to geriatric care. Interventions targeting
physical rehabilitation, nutritional support,
cognitive stimulation, and mental health
particularly depression screening and man-
agement may have synergistic effects on

both resilience and overall health out-
comes. Integrated care models have been
shown to improve functional status and
quality of life while reducing hospitaliza-
tion and institutionalization rates (1, 37).
Notably, the identification of IADL and
depressive symptoms as independent pre-
dictors of resilience suggests that these
domains may represent key therapeutic
targets. Programs aimed at maintaining or
restoring functional independence, along-
side early detection, and treatment of de-
pression, could play an essential role in
enhancing resilience and promoting healthy

aging.

CONCLUSIONS

This study underscores that resilience in
older adults is a complex, multidimensional
construct, intimately linked to functional
autonomy, physical performance, cognitive
and nutritional status, and muscle strength,
while inversely associated with depressive
symptoms, frailty, and fall risk. Functional
status and depressive symptomatology
emerged as independent and robust deter-
minants, highlighting that resilience is
strongly shaped by both functional inde-
pendence and mental health. These findings
emphasize resilience not merely as a psy-
chological trait but as a central factor influ-
encing adaptive capacity and overall health
in aging populations. Multidomain inter-
ventions aimed at preserving functional
abilities and addressing depression may
therefore substantially enhance resilience
and mitigate vulnerability to adverse out-
comes. Longitudinal studies are needed to
clarify causal pathways and assess the ef-
fectiveness of strategies designed to
strengthen resilience in elderly.
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