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Background: Less urbanized areas in China are associated 
with higher risk of developing frailty. We aim to identify 
differences in the relationship between body composition 
and urbanization. 
Methods: Using the China Health and Nutrition Survey 
data in 2015, we included community-dwelling adults 
aged ≥60 with bioelectrical impedance data assessing fat 
mass and fat-free mass (body composition). Urbanization 
was based on a multi-component index (0-120 points) 
based on 12 community-level variables, with lower scores 
indicating lower urbanization. Latent class analysis was 
used to identify underlying heterogeneous patterns of body 
composition classes. Continuous and categorical variables 
were compared using Chi-squared and ANOVA tests, 
respectively. 
Results: Of 1,424 participants, 55% were female, mean age 
72.0±5.9 and BMI 23.8±3.6. Three of the five best fitting 
classes aligned with robust (n=517, moderate BMI, body 
fat, muscle), pre-frail (n=602, low BMI, low body fat, low 
muscle), and frail (n=211, lowest BMI, % body fat, and 
muscle) statuses. Urbanization index was significantly dif-
ferent between the five classes (p< 0.001). Urbanization 
index was lowest (65.1) for class that aligned with frailty; 
mean age 72.0 ±5.9, 54.7% female. The class aligning with 
robust status was associated with higher urbanization 
index (71.6); mean age 71.9 ±5.7, 54.6% female. 
Discussion: Older adults with body composition consistent 
with frailty had a lower level of urbanization. Urbanization 
level may influence body composition in China.
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The association between polypharmacy and frailty 
among hospitalized adults was explored using a secondary 
data analysis of the EHR in adults aged 50 years or older 
(N=46,645) hospitalized in medical-surgical units between 
2013 and 2017. A Frailty Index (FI) was created based on the 
accumulation of a deficit theoretical framework (Mitnitski 
et al., 2001). The FI was constructed following the guidance 

provided by Searle et al. (2008) and Theou et al. (2023). 
This study’s FI was unique because it included indicators 
from nursing flowsheets, ICD-10 codes, laboratory blood 
biomarkers, as well as other frailty indicators (35 deficits 
in this study). The indicators were coded as “1” for present 
and “0” for absent. FI-35 was calculated by dividing the 
number of indices in an individual by the total number of 
indices measured, with frailty defined by a cut-off point of 
≥ 0.25. In the study (25,961), 42.0% were identified as frail. 
A significant association was found between polypharmacy 
and frailty. The study showed 54.5% of individuals with 
polypharmacy classified as frail, compared to 31.4% in the 
non-polypharmacy group (χ²=1283.886; p< 0.001). The odds 
of frailty were 53.1 % higher for those in the polypharmacy 
groups relative to non-polypharmacy groups, adjusting for 
age and Elixhauser comorbidity index score (AOR=1.531, 
95% CI=[1.437, 1.631], p< 0.001). When recognizing frailty 
in hospitalized patients with known polypharmacy, consid-
eration should be made for medication reconciliation and 
medication deprescribing before discharge.
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Frailty is assessed in both model organisms and people 
with frailty index tools that quantify health related deficits. 
Here we aim to develop a new mouse frailty assessment tool 
(Pheno-FI) based on clinically-relevant physiological and 
functional measures that are easily obtainable, and can be 
measured longitudinally. The Pheno-FI score was developed 
using male and female C57BL/6 mice (N=40) at 12 months 
of age. We selected 17 items to include that changed with 
age, were health-associated, and were not correlated with 
each other. These included variables like HR, PLT, RBC, 
WBC, basophils, QRS, QT, open field, glucose, nesting and 
burrowing to provide a holistic view of frailty. The standard 
deviation (±1.5) of the baseline mice were used to determine 
the sex-specific cut points for our deficits, and if values were 
outside these cut points they were given a score = 1, and 
within the cut points a 0. Pheno-FI is the average of these 
items. Once developed in the baseline data, the Pheno-FI was 
calculated for male and female mice aged 12 to 36 months. 
Pheno-FI scores increase with age in both males and females, 
and are positively correlated with the previously validated 
mouse clinical frailty index (Females R2=0.6, p= 7.7e8 
Males R2=0.62, p= 3.1e11). Additionally, Pheno-FI scores 
show a negative correlation with lifespan (Female R2= -0.56 
p=6.7e-7 Male R2= -0.5 p=2.3e7). The Pheno-FI provides a 
new tool for the field to classify frailty in longitudinal aging 
mouse studies, to explore frailty mechanisms, biomarkers 
and interventions.
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