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Measurement of Dynamical Resilience Indicators Improves the Prediction of Recovery
Following Hospitalization in Older Adults

ABSTRACT

Objectives: Acute illnesses and subsequent hospital admissions present large health stressors to older
adults, after which their recovery is variable. The concept of physical resilience offers opportunities to
develop dynamical tools to predict an individual's recovery potential. This study aimed to investigate if
dynamical resilience indicators based on repeated physical and mental measurements in acutely hos-
pitalized geriatric patients have added value over single baseline measurements in predicting favorable
recovery.

Design: Intensive longitudinal study.

Setting and Participants: 121 patients (aged 84.3 = 6.2 years, 60% femmale) admitted to the geriatric ward
for acute illness,

Measurements: In addition to preadmission characteristics (frailty, multimorbidity), in-hospital heart rate
and physical activity were continuously monitored with a wearable sensor. Momentary well-being (life
satisfaction, anxiety, discomfort) was measured by experience sampling 4 times per day. The added value
of dynamical indicators of resilience was investigated for predicting recovery at hospital discharge and
3 months later.

Results: 31% of participants satisfied the criteria of good recovery at hospital discharge and 50% after
3 months. A combination of a frailty index, multimorbidity, Clinical Frailty Scale, and or gait speed
predicted good recovery reasonably well on the short term [area under the receiver operating charac-
teristic curve (AUC) = 0.79], but only moderately after 3 months (AUC = 0.70), On addition of dynamical
resilience indicators, the AUC for predicting good 3-month recovery increased to 0.79 (P = .03). Vari-
ability in life satisfaction and anxiety during the hospital stay were independent predictors of good
3-month recovery [odds ratio (OR) = 0.24, P = .01, and OR = 0.54, P = .04, respectively].

Conclusions and Implications: These results highlight that measurements capturing the dynamic func-
tioning of multiple physiological systems have added value in assessing physical resilience in clinical
practice, especially those monitoring mental responses. Improved monitoring and prediction of physical
resilience could help target intensive treatment options and subsequent geriatric rehabilitation to pa-
tients who will most likely benefit from them.
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Table 2
Predictars of Good Hospital and 3-Month Recovery
WVariable Hospltal Recovery 3-mo Recovery
Univariate Analysis™ Multivariate Analysis Univariate Analysis® Multivariate Analysis
(n =97) (n = 96)
Odds Ratio P Value Odds Ratio P Value Odds Rato P Value Odds Ratio PValue

Baseline single measurements
Age 1.04 32 A MA! 1.05 29
Female (ref: male) 056 23 NaA! Ma! 267 ng
Multimorbidicy 095 55 0.8 E) 0.84 A7
ADL functioning 138 002 NA! NAt 108 48
Frailty Index om o002 056 ar 015 20
Health-related quality of life 5,06 02 NA! NA! 122 78
Personal Wellbeing Index 1.21 25 1.08 B7
Resilience Scale 087 >89 1.7 8
Clinieal Frailty Scale score at admission 055 <001 0.E8 55 0.68 ur 079 24
In-hospital gait speed © a5 <001 280 .14 15 A8

Dynamie resiience Indicatars
Heart rate mean 1.0 B2 087 04 0.98 10
Physical activity mean 115 0 NA' Hal 1.01 81
Life satisfaction mean 124 13 134 03
Anxiety mean 0.53 18 D36 55 117 A3
Discomfort mean 073 o 1.09 63 L] 18
Heart rate SD 110 04 110 a1 095 g2
Physical activity 5D 116 <001 523 04 233 A6
Life satisfaction 5D 0.58 05 020 <001 024 m
Antiety 5D 0.65 0z 0.87 &7 049 002 054 04
Discomfort 5D 045 03 0.45 a2 055 16

"Corrected for age and gender.
Mot applicable—Ielt cut because of multicollinearity.

0dds ratios indicate the “risk” of being a member of the good resilience outcome group, Values in bold indicate significance.
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