
The comorbidity index derived from CIRS-G 

performed better to identify older adults 

with impaired intrinsic capacity than other 

multimorbidity indices. 

INTRODUCTION 
• The occurrence of intrinsic capacity (IC) 

impairment is often manifested as a format of 
multiple chronic diseases or multimorbidity. 

• Various multimorbidity indices have been 
developed for diverse health outcomes.

• This study aimed to compare the performance of 
six commonly used multimorbidity indices to 
discriminate IC impairments among community-
dwelling older adults. 

METHODS
Design A secondary analysis of data collected by a 
multidimensional geriatric assessment project
Settings and Participants Community-dwelling older 
adults in five cities of Hunan, China
Measurements
• Six multimorbidity indices were extracted from the 

data, including disease counts, Functional 
Comorbidity Index (FCI), the Deyo Charlson 
comorbidity index, two indices (total score and 
comorbidity index) derived from the Cumulative 
Illness Rating Scale-Geriatric (CIRS-G), and 
medication counts.

• Intrinsic capacity was measured with five 
individual domains, i.e., locomotion, vitality, 
sensory, cognition, and psychological capacity. 
Individuals were regarded as having IC 
impairments if they had impairments in one or 
more domains.

RESULTS
• The comorbidity index derived from CIRS-G 

resulted in the highest c-statistic, followed by the 
total score of CIRS-G and FCI (Table 1).

• A total of 374 (59.6%) participants had IC 
impairments (Table 2).

• All multimorbidity indices were significantly 
associated with IC impairments after adjusting for 
confounding factors (Table 3). All indices showed 
acceptable discriminative power (c-statistic ranged 
from 0.711 to 0.759) for IC impairments (Table 1). 
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Characteristics Value

Age, years, mean (SD) 69.34 (6.77) 

Gender, n (%)

Male 268 (42.7)

Female 359 (57.3) 

Education level, n (%)

No formal education 76 (12.1)

Primary school 249 (39.7)

Secondary school 132 (21.1)

High school 117 (18.7)

College and higher 53 (8.4)

Marital status, n (%)

Married 494 (78.8)

Widowed 126 (20.1)

Single/separated/divorced 7 (1.1)

Medical insurance, n (%)

Urban employee basic medical insurance 143 (22.8)

Urban resident basic medical Insurance 216 (34.4)

New rural cooperative medical scheme 224 (35.7)

Government free medical insurance 12 (1.9)

Other type of insurance 9 (1.4)

None 23 (3.7)

IC impairment, n (%)

Impairment in vitality capacity 241 (38.4)

Impairment in locomotion capacity 164 (26.2)

Impairment in cognition capacity 90 (14.4)

Impairment in sensory capacity 82 (13.1)

Impairment in psychology capacity 78 (12.4)

Multimorbidity indices, median (IQR)

Disease counts 2 (1–4)

FCI summary score 1 (1–2)

Deyo-CCI summary score 1 (0–2)

CIRS-G TSC 5 (3–8)

CIRS-G CM 2 (1–2)

Medication counts 1 (0–3)

SSRS scores, mean (SD) 37.86 (7.00)
Note. CCI = Charlson Comorbidity Index, CIRS-G = Cumulative Illness Rating Scale-Geriatric, CM =
Comorbidity Index, FCI = Functional Comorbidity Index, SSRS = Social Supporting Rating Scale, TSC =
total score

Table 3. Logistic regressions of associations between multimorbidity indices and
IC impairment

Table 2. Characteristics of study participants (N = 627) 
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Model a 
IC Impairment

c-statistic (95% CI) D c-statistic (95% CI) b p c

Base model 0.706 (0.665, 0.746)
Base model + Disease counts 0.721 (0.681, 0.761) 0.015 (-0.000, 0.030) 0.055

Base model + FCI 0.746 (0.707, 0.784) 0.040 (0.015, 0.064) 0.001

Base model + Deyo CCI 0.732 (0.693, 0.771) 0.026 (0.005, 0.047) 0.014

Base model + CIRS-G TSC 0.758 (0.720, 0.795) 0.052 (0.026, 0.078) < 0.001

Base model + CIRS-G CM 0.759 (0.722, 0.796) 0.053 (0.025, 0.081) < 0.001

Base model + Medication counts 0.711 (0.671, 0.751) 0.005 (-0.006, 0.017) 0.388
Note. CCI = Charlson Comorbidity Index, CI = Confidence Interval, CIRS-G = Cumulative Illness Rating Scale-Geriatric, CM = 
Comorbidity Index, FCI = Functional Comorbidity Index, IC = Intrinsic Capacity, TSC = Total Score.
a Variables included in the base model: age, sex, marital status, education, ethnicity, medical insurance, monthly income, and social 
support.
b Differences in the c-statistic between the base and full models (which include each individual multimorbidity index)
c Delong’s test

Table 1. C-statistics from logistic regression models discriminating IC impairment in study sample Multimorbidity 
indices

Non-IC impairment
Median (IQR)

IC Impairment
Median (IQR)

Adjusted OR 
(95% CI) a 

Disease counts 2 (1–3) 2 (1–4) 1.50 (1.16–1.94) **

FCI 1 (0–2) 2 (1–3) 2.09 (1.60–2.72) ***

Deyo-CCI 0 (0–1) 1 (0–2) 1.77 (1.37–2.30) ***

CIRS-G TSC 4 (3–6) 6 (4–9) 2.42 (1.84–3.19) ***

CIRS-G CM 1 (0–2) 2 (1–3) 2.75 (2.05–3.69) ***

Medication counts 1 (0–2) 1 (0–3) 1.29 (1.03–1.61) *

Note. CCI = Charlson Comorbidity Index, CI = Confidence Interval, CIRS-G = Cumulative Illness Rating 
Scale-Geriatric, CM = Comorbidity Index, FCI = Functional Comorbidity Index, IC = Intrinsic Capacity, 
IQR = Interquartile Range, OR = Odds Ratio, TSC = Total Score.
a Adjusted for age, sex, marital status, education, ethnicity, medical insurance, monthly income, and social 
support.
* p < 0.05, ** p < 0.01, *** p < 0.001


