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The Range and Reproducibility of the Liver Frailty Index

Connie W. Wangl, Adrienne Lebsack?, Stephanie Chau?, and Jennifer C. Lai?
1Department of Medicine, University of California, San Francisco, San Francisco, CA

“Division of Gastroenterology and Hepatology, Department of Medicine, University of California,
San Francisco, San Francisco, CA

Abstract

The Liver Frailty Index (LFI), composed of 3 performance-based tests (grip strength, chair stands,
and balance), is a tool specifically developed in patients with cirrhosis to objectively measure
physical function, a critical determinant of health outcomes. We aimed to (1) determine the range
of LFI scores in adults with chronic liver disease but without cirrhosis, (2) determine the range of
LFI scores in adults without known liver disease, and (3) evaluate reproducibility of the LFI in
adults with cirrhosis listed for liver transplantation. Intraclass correlation coefficient (ICC)
assessed interrater reliability of the LFI. Included were 91 adults with chronic liver disease, 109
adults without known liver disease, and 166 adults with cirrhosis with median Model for End-
Stage Liver Disease-sodium of 16. Median (interquartile range) LFI was 3.6 (3.1-4.1) in adults
with cirrhosis, 3.1 (2.5-3.7) in adults with chronic liver disease but not cirrhosis, and 2.7 (2.2-3.2)
in adults without liver disease (P < 0.001). Using established LFI cutoffs for robust, prefrail, and
frail categories, adults with cirrhosis or chronic liver disease were less likely to be robust (29%
versus 53% versus 77%) and more likely to be prefrail (57% versus 42% versus 22%) or frail
(14% versus 5% versus 1%) when compared with adults without liver disease (P < 0.001). The LFI
had excellent reliability with ICC of 0.93 (95% confidence interval, 0.91-0.95). In conclusion, the
LFI has external validity in noncirrhotic populations and is highly reproducible among different
raters. This objective assessment tool can be implemented in outpatient clinical practice or
research to operationalize the concept of physical frailty.

Physical frailty is increasingly being recognized as an important contributor to health-related
outcomes in patients with end-stage liver disease (ESLD) who commonly suffer from
malnutrition, muscle wasting, and deconditioning. A number of instruments to
operationalize physical frailty have been established in the field of geriatrics, such as the
Fried Frailty Index®) and Short Physical Performance Battery(); however, these measures
were originally developed using studies of community-dwelling older adults without known
liver disease. To address the unmet need within the hepatology community for a frailty
assessment tool specifically for patients with cirrhosis, our group developed the Liver Frailty
Index (LFI) that comprises 3 tests—grip strength, chair stands, and balance testing.(®) We
have demonstrated that these direct measures of physical function objectively capture the
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construct of physical frailty in patients with cirrhosis and have distinct advantages over other
frailty measures in that they are easily implemented at the bedside and can be followed
longitudinally.(3-5) In addition, the LFI improves prognostic accuracy of the subjective
clinician assessment in predicting wait-list mortality.(®)

Given how recently the LFI was developed, there are no data to date describing the expected
range of values of the LFI. To facilitate use of the LFI in both the clinical and research
settings, we designed this study to (1) determine the range of LFI scores in adults with
chronic liver disease but without cirrhosis, (2) determine the range of LFI scores in adults
without known liver disease, and (3) evaluate the interrater reliability of the LFI in adults
with cirrhosis.

Patients and Methods

STUDY POPULATION

Given the 3 distinct goals in this study, we analyzed data from 3 separate cohorts for each
study aim. The following study cohorts assessed were as follows:

Range of LFI Scores in Adults With Chronic Liver Disease but Without
Cirrhosis—Adult (=18 years) patients with a diagnosis of chronic liver disease or those
referred for abnormal liver tests were recruited for the study when seen in the outpatient
hepatology clinic at the University of California, San Francisco. Enrollment occurred from
November 2017 to April 2018. Degree of fibrosis was determined by liver biopsy (n = 24) or
liver stiffness with transient elastography (n = 59). Patients were excluded if they had
cirrhosis, were undergoing liver transplantation evaluation, or did not speak English.

Range of LFI Scores in Adults Without Known Liver Disease—Adults (=18 years)
who accompanied patients to the outpatient hepatology clinic at the University of California,
San Francisco (eg, family members, friends) were recruited for the study from September
2017 to April 2018. Adults (=18 years) who worked at the University of California, San
Francisco were also recruited during the same time period. Exclusion criteria included
participants who reported any history of chronic liver disease.

Interrater Reliability of the LFI in Adults With Cirrhosis—From March 2017 to
December 2017, patients who were enrolled in the Functional Assessment in Liver
Transplantation (FrAILT) Study underwent testing of physical frailty on 2 separate
occasions occurring at least 1 hour apart in the same day: first, by trained FrAILT study
personnel, and second, by trained clinical staff.

STUDY PROCEDURES

At enrollment into the study, all participants under-went objective measurement of physical
frailty using the following tests:

1. Grip strength(®): measured in kilograms using a handheld dynamometer in the
subject’s dominant hand. The average of 3 trials was calculated for analysis.

Liver Transpl. Author manuscript; available in PMC 2020 June 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Wang et al.

Page 3

2. Timed chair stands (2): measured as the number of seconds that the subject takes
to complete 5 chair stands with the subject’s arms folded across the chest.

3. Balance testing (2): measured as the number of seconds that the subject can
balance in 3 positions (feet placed side-to-side, semitandem, and tandem) for a
maximum of 10 seconds each.

With these 3 performance-based tests of physical function, the LFI was calculated using the
following equation(® (calculator available at http://liverfrailtyindex.ucsf.edu):

LFI = (-0.330 x sex-adjusted grip strength) + (-2.529 x number of chair stands per second)
+ (-0.040 x balance time) + 6

The classifications of frailty were determined by using previously established cutoffs of the
LFI with robust defined as LFI <3.2, prefrail defined as LFI between 3.2 and 4.4, and frail
defined as LF1 >4.5.(3)

For patients with chronic liver disease and patients with cirrhosis in the FrAILT cohort,
demographic data and laboratory results were collected from the electronic health record
from the same day as objective frailty measurements. The degree of ascites—graded as
none, mild/moderate, or refractory—was assessed and ascertained from the hepatologists’
recorded physical examination or the management plan. Hepatic encephalopathy was
determined from the time to complete the number connection test performed at the time of
the frailty measurement and categorized as present if =60 seconds were needed to complete
the test.(7) Participants were considered to have a medical comorbidity (eg, hypertension or
diabetes) if one was reported in their electronic health record. Demographic data and
medical comorbidities were collected from participants without known liver disease using
surveys administered by study personnel at the time of frailty testing.

STATISTICAL ANALYSIS

Participants were categorized by the presence or absence of liver disease and further
categorized by sex or age <65 versus =65 years. Differences in baseline characteristics and
physical frailty measurements among the 3 cohorts of participants were compared using chi-
square or Kruskal-Wallis tests for categorical and continuous variables, respectively.
Differences in physical frailty measurements by categories of liver disease (present/absent),
sex, or age (<65 or =65 years) were compared using Wilcoxon rank sum tests. Intraclass
correlation coefficient (ICC) estimates evaluated the interrater reliability of the LFI and the
individual components of the LFI. The ICC and their 95% confidence intervals (CIs) were
calculated based on an individual rating, absolute-agreement, 2-way random-effects model.
ICC values vary from 0 (no agreement) to 1 (perfect agreement). Values for ICC between 0.5
and 0.75 indicate moderate reliability, values between 0.75 and 0.90 indicate good
reliability, and values greater than 0.90 indicate excellent reliability.(®) The « statistics
assessed the interrater reliability within the categorizations of participants as frail, prefrail,
or robust. Values for x range from 0 (no agreement) to 1 (perfect agreement): Values from
0.60 to 0.80 indicate substantial agreement and values from 0.80 to 1.0 indicate almost
perfect or perfect agreement.(©)
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Statistical analyses were performed using STATA, version 13 (Stata Corp., College Station,
TX). The institutional review board at the University of California, San Francisco, approved
this study.

BASELINE CHARACTERISTICS

A total of 91 participants with chronic liver disease without cirrhosis, 109 participants
without liver disease, and 166 participants from the FrAILT cohort were included in the
analyses. Baseline characteristics of each cohort are shown in Table 1. Participants with
chronic liver disease had a median age of 56 years, 57% were women, and 43% were non-
Hispanic white. Median height, weight, and body mass index (BMI) were 165 cm, 75 kg,
and 27 kg/m?, respectively. The etiology of liver disease was chronic hepatitis C virus
(HCV) in 13%, alcoholic in 29%, and nonalcoholic steatohepatitis (NASH) in 16%. In the
cohort without known liver disease, the median age was 50 years, 67% were women, 55%
were non-Hispanic white, and median height, weight, and BMI were 168 cm, 82 kg, and 28
kg/m2, respectively. The FrAILT cohort had a median age of 60 years, 40% were women,
46% were non-Hispanic white, and median height, weight, and BMI were 170 cm, 83 kg,
and 28 kg/m?, respectively. In this cohort, 37% had HCV, 6% had chronic hepatitis B virus
(HBV) 30% had alcoholic liver disease, and 15% had NASH. For standard markers of liver
disease severity, the median Model for End-Stage Liver Disease (MELD) score was 14,
Model for End-Stage Liver Disease—sodium (MELD-Na) was 16, and albumin was 3.2 g/dL.
Hepatic encephalopathy, defined as a number connection test time =60 seconds, was present
in 14% of the cohort, and ascites was present in 14%.

DETER MINING THE RANGE OF LFI SC ORES IN PARTICIPANTS WITH CHRONIC LIVER
DISEASE WIT HOUT CIRRHOSIS AND IN PARTICIPANTS WITHOUT KNOWN LIVER

DISEASE

Table 2 presents a summary of the LFI and its individual components for each cohort
categorized by participants without liver disease, with chronic liver disease but not cirrhosis,
or with cirrhosis. Higher LFI scores indicate a higher degree of frailty. Median (interquartile
range [IQR]) LFI scores were 3.6 (3.1- 4.1) in participants with cirrhosis and 3.1 (2.5-3.7)
in participants with chronic liver disease but not cirrhosis, whereas the median (IQR) LFI
score was 2.7 (2.2-3.2) in participants without liver disease (£ < 0.001). Using previously
established LFI cutoffs of <3.2, 3.2-4.4, and >4.5 for robust, prefrail, and frail participants,
respectively, participants with cirrhosis or chronic liver disease were less likely to be robust
(29% versus 53% versus 77%) and more likely to be prefrail (57% versus 42% versus 22%)
or frail (14% versus 5% versus 1%; £ < 0.001) as compared with those without chronic liver
disease. With respect to the individual components of the LFI, participants with cirrhosis or
chronic liver disease had weaker grip strength (29 versus 25 versus 32 kg; £< 0.001) and
completed fewer chair stands (0.5 versus 0.7 versus 0.7 per second; £< 0.001) compared
with those without liver disease. However, all cohorts performed similarly with respect to
balance (30 versus 30 versus 30 seconds; 2= 0.09; Table 2).
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We then examined how men compared with women and how participants <65 years of age
(the younger group) compared with those =65 years of age (the older group) performed on
the LFI when categorized by presence or absence of chronic liver disease. Men with chronic
liver disease and men without liver disease were similar with respect to chair stands (0.7
versus 0.6 per second), balance (30 versus 30 seconds), and LFI score (3.0 versus 2.9; P>
0.05 for each); however, they differed significantly in grip strength (34 versus 40 kg; P=
0.005). Compared with women without known liver disease, women with chronic liver
disease were worse in grip strength (22 versus 27 kg; £< 0.001), chair stands (0.6 versus 0.8
per second; P=0.01), balance (30 versus 30 seconds; £=0.04), and LFI score (3.2 versus
2.5; P<0.001; Table 3). Among younger participants, those with chronic liver disease
performed worse on grip strength (25 versus 32 kg; 2= 0.001), balance (30 versus 30
seconds; £=0.01), and LFI scores (2.9 versus 2.5; = 0.001), although they performed
similarly on chair stands (0.7 versus 0.8 per second; 2= 0.33) compared with those without
liver disease. Older participants with chronic liver disease and without liver disease were
similar in chair stands (0.5 versus 0.6 per second), balance (30 versus 30 seconds), and LFI
scores (3.5 versus 3.3; P> 0.05 for each) but were weaker in grip strength (25 versus 28 kg;
P=0.05; Table 4).

INTERRATER RELIABILITY OF THE LFI

We analyzed data from 166 participants with cirrhosis enrolled in the FrAILT study using 2
trained individuals administering the LFI tests (Table 5). There was an excellent degree of
agreement for the LFI with ICC of 0.93 (95% CI, 0.91-0.94). For the individual components
of the LFI, there was excellent reliability for grip strength (ICC, 0.93; 95% CI, 0.91-0.95),
good reliability for chair stands (ICC, 0.87; 95% CI, 0.83-0.90), and moderate reliability for
balance (ICC, 0.73; 95% ClI, 0.65-0.79). Finally, we evaluated the interrater reliability for
frailty categories using « statistics. With respect to categorizing participants as frail, prefrail,
or robust, the x coefficients were 0.78 (95% Cl, 0.62-0.93), 0.67 (95% Cl, 0.52-0.82), and
0.73 (95% ClI, 0.58-0.89), respectively, for each category.

Discussion

The lack of consensus for a feasible, reliable, and objective test of physical frailty for
clinical use in liver transplantation has limited the application of the diagnosis of the frailty
phenotype in clinical hepatology practice.(19) We developed the LFI specifically for patients
with cirrhosis using a parsimonious battery of tests that have been incorporated into
composite frailty indices in the field of geriatrics for decades.(1:2) Thus far, we have
demonstrated that the LFI improves risk prediction of wait-list mortality over the MELD-Na
alone,® can enhance subjective clinician assessments of a patient’s global health status,®)
and is strongly associated with robustness of physical function after liver transplantation.(1)

In this study, we aimed to fill in gaps in our understanding of the practical aspects of the LFI
— specifically, how to interpret values of this metric and how it might perform in the clinical
setting. We observed that the median LFI score was 3.1 for participants with chronic liver
disease without cirrhosis and 2.7 for participants without chronic liver disease. As a
comparison, the median LFI for liver transplant candidates with decompensated cirrhosis (in
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our original derivation study) was 3.8; for those with hepatocellular carcinoma and a low
MELD-Na score (<12), whom we deemed to be the “healthiest” of patients with ESLD, the
median LFI was 3.2.(3) Therefore, the LFI appears consistent with the level of physical
function in each cohort of patients one might expect based on degree of liver disease.
Moreover, the cohort with chronic liver disease can aid our understanding of what LFI
values should be expected after liver transplantation when patients no longer have cirrhosis
but may still have underlying liver disease, whereas the cohort without known liver disease
can set a target value of what can be achieved in patients who do not suffer from liver
disease or cirrhosis. Importantly, our results also demonstrated that the LFI is reproducible
among different raters with a high ICC for the LFI and its individual components.

What does the LFI measure? The LFI is not intended to be a measure of cirrhosis or chronic
liver disease but rather to capture the constellation of “extrahepatic” manifestations of
malnutrition, muscle wasting, and functional impairment commonly seen in patients with
cirrhosis. These complications often overlap with chronologic aging, and, in fact, there is a
natural prevalence of frailty—as measured by the geriatric instrument Fried Frailty—in the
general population.() We observed a median LFI score of 3.3 among participants =65 years
old without liver disease compared with a median LFI score of 3.8 among patients of all
ages with cirrhosis. This finding suggests patients with cirrhosis may physiologically behave
similarly to a cohort that is chronologically older in age and experience increased risk for
adverse health outcomes as a result. In support of this, we previously demonstrated that the
LFI enhances risk prediction for wait-list mortality in patients awaiting liver transplant over
MELD-Na alone, particularly in patients who were older.(3)

How might the LFI facilitate medical decision making for clinicians and patients in liver
transplantation? Such decisions and discussions might involve the following:

1. Encouraging alternatives to shorten wait-list time (eg, living donor liver
transplantation, acceptance of livers from donors of increased risk).

2. Establishing objective goals for prehabilitation using the range of LFI scores
observed in the cohort with chronic liver disease.

3. Setting expectations of functional recovery after liver transplantation using the
range of LFI scores observed in the cohort without known liver disease.

Identification of frailty in liver transplant candidates using the LFI could also result in
improvements in secondary care and specialist services, such as nutrition or physical
therapy, or, for patients who are not eligible for transplant, timely initiation of hospice care
services. Beyond the clinical setting, an objective continuously scored metric of physical
function enables the development of interventions targeting individual components of
physical frailty in patients with cirrhosis.

This study has several limitations. The grading of ascites was based on the primary
hepatologists’ physical examination and management plan but did not incorporate
abdominal imaging. We did this in order to ascertain the degree of ascites on the same day of
frailty testing, as not all patients have imaging obtained on the day of assessment. We
determined the presence of hepatic encephalopathy using the number connection test that
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was not adjusted for age or education. This test is better used to identify subclinical or
minimal hepatic encephalopathy but is limited by its ability to grade severity. Given that the
study population included only patients seen in the outpatient clinic, these results are not
generalizable to the inpatient setting. Yet, identifying patients with increased frailty in the
outpatient setting may be more optimal to allow additional time for discussion with the
patient or an intervention. Lastly, there is the possibility for classification bias among
cohorts based on presence or absence of liver disease, as the lack of liver disease was
determined by self-report. However, there was a 99.7% negative agreement for participants
reporting the absence of cirrhosis in a population-based US military cohort study evaluating
self-reported medical conditions compared with electronic medical record data.(12)

In conclusion, the LFI is an objective assessment tool that operationalizes the concept of
physical frailty for use in outpatient clinical practice with excellent reliability. Additional
studies are needed to examine how key patient features, such as age, BMI, and medical
comorbidities, may explain variability in the LFI and impact the prediction of clinical
outcomes. Implementation of the LFI into routine clinical practice of liver transplantation
would represent a major advancement in the care of liver transplant candidates to anchor
clinical decision making and facilitate clinician-patient discussions with objective measures
of physical function.
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NASH nonalcoholic steatohepatitis

Liver Transpl. Author manuscript; available in PMC 2020 June 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Wang et al.

Page 8

REFERENCES

1). Fried LP, Tangen CM, Walston J, Newman AB, Hirsch C, Gottdiener J, et al.; for Cardiovascular
Health Study, Collaborative Research Group. Frailty in older adults: evidence for a phenotype. J
Gerontol A Biol Sci Med Sci 2001;56: M146-M156. [PubMed: 11253156]

2). Guralnik JM, Ferrucci L, Simonsick EM, Salive ME, Wallace RB. Lower-extremity function in
persons over the age of 70 years as a predictor of subsequent disability. N Engl J Med
1995;332:556-561. [PubMed: 7838189]

3). Lai JC, Covinsky KE, Dodge JL, Boscardin WJ, Segev DL, Roberts JP, Feng S. Development of a
novel frailty index to predict mortality in patients with end-stage liver disease. Hepatology
2017;66:564-574. [PubMed: 28422306]

4). Lai JC, Feng S, Terrault NA, Lizaola B, Hayssen H, Covinsky K. Frailty predicts waitlist mortality
in liver transplant candidates. Am J Transplant 2014;14:1870-1879. [PubMed: 24935609]

5). Lai JC, Dodge JL, Sen S, Covinsky K, Feng S. Functional decline in patients with cirrhosis
awaiting liver transplantation: results from the functional assessment in liver transplantation
(FrAILT) study. Hepatology 2016;63:574-580. [PubMed: 26517301]

6). Lai JC, Covinsky KE, McCulloch CE, Feng S. The Liver Frailty Index improves mortality
prediction of the subjective clinician assessmentin patients with cirrhosis. Am J Gastroenterol
2018;113:235-242. [PubMed: 29231189]

7). Weissenborn K, Ruckert N, Hecker H, Manns MP. The number connection tests A and B:
interindividual variability and use for the assessment of early hepatic encephalopathy. J Hepatol
1998;28:646—-653. [PubMed: 9566834]

8). Koo TK, Li MY. A guideline of selecting and reporting intraclass correlation coefficients for
reliability research. J Chiropr Med 2016;15:155-163. [PubMed: 27330520]

9). Hallgren KA. Computing inter-rater reliability for observational data: an overview and tutorial.
Tutor Quant Methods Psychol 2012;8:23-34. [PubMed: 22833776]

10). Lai JC. Editorial: Advancing adoption of frailty to improve the care of patients with cirrhosis: time
for a consensus on a frailty index. Am J Gastroenterol 2016;111:1776-1777. [PubMed:
27924103]

11). Lai JC, Segev DL, McCulloch CE, Covinsky KE, Dodge JL, Feng S. Physical frailty after liver
transplantation. Am J Transplant 2018;18:1986-1994. [PubMed: 29380529]

12). Smith B, Chu LK, Smith TC, Amoroso PJ, Boyko EJ, Hooper TI, et al.; for Millenium Cohort
Study Team. Challenges of self-reported medical conditions and electronic medical records
among members of a large military cohort. BMC Med Res Methodol 2008;8:37. [PubMed:
18644098]

Liver Transpl. Author manuscript; available in PMC 2020 June 01.



Page 9

Wang et al.

(9e-82)ce
(6€T-¥ET) 9€T
(0T-L0)80
(Chsrakas
(ze—21) 61T
(Tz—e1) 91
(871-01) ¥T
4 9
8 T
o7 T
0€ 62
9 T
L€ €T
100°0>
100°0> 0€ T
100°0> 4 1z
100 (ve-s2) 82 (0e-v2) L2
100 (v6-69) €8 (28-19) L
100 (827-€91) 0LT (€27-85T) 59T
g Z
€7 ve
1€ 8T
] €
o 34
2000
100°0> (014 e
100°0> (59-€5) 09 (S9-€v) 95

L
1
(ze—s2) 82
(z6-69) 28
(527-197) 89T
€
A
24
]

95

19
(€9-¥€) 05

p/6 ‘unwuingy
/b3w ‘wnipos
Tp/Bw ‘aulunessd
NI
Tp/Bw ‘uignuiig ejoL
eN-a13an
a3 Aloreloge]
R11IBN3S 9SBISIP JOAI] JO SIS RN
BY10
o1eIsa|oyD
HSVN
djoyodv
NGH
NOH
aseasip Janl| Jo ABojon3
sajagelq
uolsuanadAH
2w/Bx Ing
O RUE
wo yb1eH
ETTe)
uelsy
oluedsiH
Yoelg
UM
aoey
3[ewsay ‘Xas

sIeak ‘aby

anfeAd (99T = u) Moyod 1 11v4d (T6 = u) 10y0D 8seasiq 4317 21UOIYD

(60T = u) 340y0D 8sessiq Jan1 ON

ansiIsIcRIRYD

10y0D 1714 8y) ui suedionued pue ‘aseasiq JaAIT 21U0IyD YA siuedioiied ‘aseasiq JaAlT INOYIAA siuedionied 10 Sonskaioeiey) auljeseq

‘T31avl

Author Manuscript Author Manuscript

Author Manuscript

Author Manuscript

Liver Transpl. Author manuscript; available in PMC 2020 June 01.



Page 10

Wang et al.

‘syuedionued g 1o) NG pue ‘ybiam ‘ybiay ‘a3es uo eyep BuissI
*

‘0% 40 (4O1) uelpaw se pajuasaid ale eleq ;310N

€ sisAle1q
T Ayredofeydaous onjedaH
14 ISl RLITEN|
0T aleJapow/pIIAN
SISy
aneAd (99T = u) HoyoD 111V (16 = U) LOY0D asessIq JaATT AU0AYD (60T = U) 140U0D 3Seasid J9AIT ON onsusIEIRyD

Author Manuscript Author Manuscript Author Manuscript Author Manuscript

Liver Transpl. Author manuscript; available in PMC 2020 June 01.



Page 11

Wang et al.

"pajou asIMIBYI0 ssajun (Y1) ueipaw Jo (%) u se usAlb aJe eleq : 310N

(1) €2 (O M Iteld

(29) g6 (zv) 8¢ (z2) ve Iteyald

100°0> (62) 8 (e9) 8y (L0 v8 1sngoy
saliobared Ayjrelq

0€0 16 06 S6 9 ‘S158) 89Ue[e( ||e 8)9|dWo9 0} 3|qy

600 (0e-0¢) 0g (0e-0¢) 0g (0e-0¢) 02 Spu09ss ‘doueled

100°0> (9°0-#'0) S0 (6'0-50) L0 (6'0-9'0) L0 puU09as Jad Jagunu ‘spuejs Jeyd

100°0> (5e-02) 62 (ve-02) G2 (9e-92) 2 6% ‘wbuans duo
syuauodwod [enpIAlpu|
100°0> (Tv-1€) 9°€ (Lesa)1e (ze-zd Lz ER|
anfeA d (99T = u) Hoyod LTIV (T6 = u) 8seasig 48AITT o1UCIYD (60T = U) 8sessiq JaAI] ON anses

(WoyoD 1711v44) sisoyud

UM S1UBIEd pue ‘aseasi JaAlT 21U0IYD 1O 80uasald ‘asesasi JaAl 40 a0uasqy Aq paziiobare) syusuodwo) Aljteld [eaIsAyd [enpIAIpu| pue a10ds |47

Author Manuscript

‘¢31avl

Author Manuscript

Author Manuscript

Author Manuscript

Liver Transpl. Author manuscript; available in PMC 2020 June 01.



Page 12

Wang et al.

500 16 88 260 26 26 9% ‘s1s9} 92ueleq |[B 939|dwod 0} 3|qY
¥0'0 (0e-0€) 0 (0e-0¢) 0g 960 (0e-0€) 0 (0e-0¢) 0g SpU02as ‘aoueled
100 (60-970) 80 (8°0-5°0) 9°0 70 (80-50) 90 (60-5°0) L0 puodes Jad Jaquinu ‘spuels Jreyd

100'0> (ee-v2) L2 (92-LT) 22 5000 (8v-6€) o (Tv—92) ve 6 ‘buans duo
Sjuauodwod [enpiAIpu|
100°0> (0e-02)s¢ (Le-90) e 70 (ee-€20) 62 (Le-€2) ot 147
anfeA d (g2 = u) aseasiq 4anIT] ON (2 = u) aseasiq JanIT JlUoIYD  anfeA d (9g = u) aseasi@ JaAITTON (€ = U) aseasi@ 48A17 d1UoIyD aunsesi
UBLUOAA VEIY]

xaS Aq paziiofisye) aseasiq JaAIT INOLYIIAA SIUBITRd pue aseasi JaAIT 21U0IYD YL S1ualled Jo susuodwo) AljrelH [eaisAyd [enpiAIpu| pue 2102s |47

‘€31avl

Author Manuscript Author Manuscript Author Manuscript Author Manuscript

Liver Transpl. Author manuscript; available in PMC 2020 June 01.



Page 13

Wang et al.

8€°0 €8 16 100 66 06 9% 'S1s3) BOUBEq |[e 3)3]dWOd 0} 3|qY
A (0e-0g) 0g (0e-0€) 0g 100 (0e-0€) 0 (0e-0€) 0g SpU02as ‘soueleg
¥Z'0 (L'0-+'0) 90 (L'0-¥0) G0 €€0 (6'0-9'0) 80 (6'0-9°0) L0 PpuU0as Jad Jaqguunu ‘spuess Jreyd
500 (se-v2) 8¢ (Te-61) G2 1000 (2e-92) 2 (5e-12) 5¢ 63 ‘ybuans duo

sjuauodwod [enpiAIpu|
010 (Le-62¢ee (zv-0¢€) gt 1000 (0e-02)se (9e€2)6C 141
anfeAd (€z =u)aseasig Janl T ON  (£Z = u) aseasIq JAITT J1UOIYD  8njeA d (98 = u) aseasiq JaAIT ON (89 = U) aseasiq 48AIT d1U0IYD ainses|N

SIea\ G9<Z aby SIesA G9> aby
SIeaA G9< 9bv 10 G9>

aby Aq paziioBare) asessi JaAIT INOYUAN SIUBIEd PUR 8seasiq JaAIT J1U0IUD YA Sluaied 1o siuauodwod A1jiel [ea1sAyd [enpiAipu] pue 8109S |47

v 31avl

Author Manuscript Author Manuscript Author Manuscript

Author Manuscript

Liver Transpl. Author manuscript; available in PMC 2020 June 01.



1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuen Joyiny

Wang et al.

TABLE 5.

Interrater Reliability for LFI and Individual Components

Measure ICC (95% CI)
LFI 0.93 (0.90-0.94)
Individual components
Grip strength 0.93 (0.91-0.95)
Chair stands 0.87 (0.83-0.90)
Balance 0.73 (0.65-0.79)
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