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Abstract
Background  This scoping review aimed to delineate the detailed components of exercise therapy and the 
evaluation methods used for patients with liver cirrhosis.

Methods  The methodology involved searching the original PubMed, Web of Science, and Scopus for studies 
published between January 1975 and March 2025. The search was completed on 13 March 2025. Studies describing 
exercise therapy for liver cirrhosis patients were selected. Relevant information matching the study objectives, such as 
intervention duration, content, intensity setting, evaluation criteria, and outcomes, was extracted and documented.

Results  Of the 2314 articles identified, 18 fit the inclusion and exclusion criteria, with a total of 950 participants. The 
most prevalent form of exercise therapy was a combined aerobic exercise and strength training program (55.6%). 
Commonly used assessment criteria included the 6-minute walking distance for endurance evaluation (44.4%) and 
the Chronic Liver Disease Questionnaire for quality of life assessment (33.3%). Intervention durations ranged from 30 
to 60 min per day, 2 to 7 days per week, and 8 to 12 weeks. Concerning intensity setting, subjective fatigue levels and 
heart rate were frequently used (38.9%), though detailed descriptions were limited.

Conclusions  For the establishment of effective exercise therapy for patients with liver cirrhosis, future research 
should concentrate on tailoring intensity settings according to individual patient needs. Additionally, standardized 
reporting of intervention details and assessment methods is crucial for improving the quality and comparability of 
studies in this field.
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Introduction
Progressive liver diseases present a complex and signifi-
cant health challenge, impacting over 1.5  billion people 
globally [1]. Liver cirrhosis, a progressive liver disease, 
is characterized by substantial liver fibrosis that may 
affect liver function [2]. Previous studies of patients with 
liver cirrhosis have typically emphasized sarcopenia as 
a decrease in muscle mass, reporting prevalence rates 
ranging from 30 to 70% in cirrhosis [3–6]. Sarcopenia is 
acknowledged as a complication that adversely affects 
clinical outcomes in patients with liver cirrhosis, impact-
ing physical function, capacity, quality of life (QOL), and 
the incidence of other complications and mortality [7, 8]. 
Therefore, addressing sarcopenia associated with liver 
cirrhosis is crucial. In recent years, exercise therapy has 
been recommended as one of the treatments for sarco-
penia associated with liver cirrhosis [9, 10]. The benefi-
cial effects of exercise therapy for liver cirrhosis include 
improvements in muscle mass, strength, and endurance, 
as well as positive outcomes in mental well-being and 
QOL [11–13]. The effectiveness of exercise therapy in 
liver cirrhosis is becoming well established.

Recent reviews and systematic studies recommend 
resistance training and aerobic exercise (walking) as 
effective exercise modalities for liver cirrhosis [14–17]. 
Patients with decreased liver reserve in cirrhosis often 
develop sarcopenia due to increased skeletal muscle 
catabolism, decreased protein synthesis, chronic inflam-
mation, testosterone reduction, and elevated myostatin 
levels, all contributing to muscle loss [15]. Previous 
research has reported positive effects of exercise therapy 
in patients with liver cirrhosis, including increased mus-
cle mass, improved maximum oxygen consumption, and 
reduced hepatic venous pressure gradient [18].

In the context of exercise therapy for chronic diseases, 
it is generally emphasized that it should be initiated with 
low intensity, and progress slowly, and that attentiveness 
should be paid toward symptoms [19, 20]. Furthermore, 
each patient’s prescription of exercise therapy adheres 
to the FITT principles (Frequency, Intensity, Time, and 
Type of exercise), considering these four factors [21]. 
Following these principles ensures the quality and repro-
ducibility of exercise prescriptions, addressing concerns 
about the safety of exercise therapy in patients with liver 
cirrhosis, where careful evaluation and consideration of 
exercise intensity are crucial [6, 9, 13]. However, despite 
numerous reports of the effectiveness of exercise therapy 
in patients with liver cirrhosis, detailed intervention con-
tent and assessments based on FITT principles are scant. 
Therefore, this scoping review aimed to map existing evi-
dence and elucidate the detailed intervention content and 
assessment methods based on FITT principles for exer-
cise therapy in patients with liver cirrhosis.

Materials and methods
Study design
This study, designed as a scoping review, was conducted 
and reported according to the guidelines established 
by the Joanna Briggs Institute (JBI) Manual for Scoping 
Reviews [22]. The Preferred Reporting Items for System-
atic Reviews and Meta-Analyses Extension for Scoping 
Reviews (PRISMA-ScR) checklist was also utilized to 
guide the reporting of each section of this report [23], 
and it is provided as Supplementary Material (Supple-
mentary Material 1). The first author created the search 
formula, searched the databases, and performed text 
screening. The first and fourth authors independently 
reviewed all titles, selected abstracts, and papers for 
inclusion, and performed data charting, including the 
extraction and organization of relevant study details.

Eligibility criteria
The eligibility criteria were structured using the PCC 
framework (Population, Concept, and Context) based on 
the JBI guidelines for scoping reviews [22]. The popula-
tion of interest included adults with liver cirrhosis. The 
concept focused on rehabilitation interventions, specifi-
cally exercise therapy. The context involved rehabilitation 
settings, with an emphasis on mapping the intervention 
methods and assessment methods used in the included 
studies. This included both the types of exercise therapy 
applied and the motor function assessments employed 
across the studies.

Studies were included if they focused on interventions 
for liver cirrhosis patients that involved exercise therapy 
and reported motor function outcomes. Studies that did 
not meet these criteria, including those lacking relevant 
interventions or assessments, were excluded.

Article search
This scoping review covered original articles on reha-
bilitation for patients with liver cirrhosis. Two review-
ers, the first and fourth authors, reviewed all titles, 
selected abstracts, and papers. After screening the titles 
and abstracts, the following articles were excluded: (1) 
those not written in English; (2) editorials, commen-
taries, conference abstracts, letters, reviews, and case 
reports; (3) those that did not include cases of cirrhosis; 
(4) those that did not include exercise therapy; or (5) ani-
mal experiments or in vitro studies. After reviewing the 
full text of the articles, those that only included single-
day interventions, those with undescribed rehabilitation 
content or motor function assessment, and protocols 
were excluded. Discrepancies between reviewers were 
addressed through discussion, and if a consensus could 
not be reached, a corresponding author was involved in 
making the final decision. Duplicate checking, literature 
management, and screening blinding were performed 
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using Rayyan, a web-based systematic review manage-
ment tool, which is a recommended system for screening 
[24].

A literature search was conducted using PubMed, 
Web of Science, and Scopus for studies published from 
January 1975 to March 2025. The search was com-
pleted on March 13, 2025. A preliminary investigation 
was conducted into the key keywords and search terms 
that had been utilized in previous studies in analogous 
domains [25–27]. The findings of these studies were then 
employed to formulate a search strategy, the objective 
of which was to identify relevant keywords. Based on 
this, the following search strategy was constructed. In 
PubMed and Web of Science, the search terms included 
MeSH terms: (“Liver Cirrhosis”[MeSH Terms] OR 
“Cirrhosis”[All Fields]) AND (“Exercise Therapy”[MeSH 
Terms] OR “Exercise”[MeSH Terms]). In Scopus, the 
search terms used were (“Liver Cirrhosis” OR “Cirrho-
sis”) AND (“Exercise Therapy” OR “Physical Therapy” 
OR “Rehabilitation” OR “Motor Function”). These search 
strings were then used to conduct the literature search. 
Additionally, we did not perform hand-searching of the 
reference lists of the included studies or relevant system-
atic/scoping reviews. All studies were identified through 
electronic database searches using predefined search 
terms, with no additional studies added through manual 
searching.

Data extraction
The first author extracted and recorded relevant informa-
tion consistent with the study objectives, including study 
design, phase, sample size, intervention duration, inter-
vention content, frequency of assessment, intervention 
intensity setting, and results.

Outcomes included motor function, liver function, and 
QOL. Due to the diversity of clinical study designs, the 
quality of evidence was not assessed.

Motor function outcomes included the following: 
Fatigue Severity Scale (FSS); maximum inspiratory pres-
sure (Pimax); maximum expiratory pressure (Pemax); 
peak oxygen uptake (peak VO2); muscle strength assess-
ment (knee extensor strength, lower limb strength, iso-
kinetic knee extension peak torque and hand grip); 
6-minute walking distance (6MD); muscle mass (thigh 
muscle mass, cross-sectional area [CSA] of the quadri-
ceps.); cardiopulmonary exercise testing (CPET); body 
composition test; anthropometric measurements; Liver 
Frailty Index (LFI); 2-minute step test; and the timed-up-
and-go test (TUG).

Liver function outcomes included the following: blood 
tests (complete blood count); transient elastography 
(liver and spleen stiffness); serological tests (electrolytes, 
creatinine, creatinine kinase, lactic acid dehydrogenase, 
serum albumin, bilirubin, alanine aminotransferase 

(ALT), aspartate aminotransferase (AST), and coagulo-
gram); ascites classification; ammonia levels; serum myo-
statin levels; Child-Pugh class (CP); Model for End-Stage 
Liver Disease score (MELD); and Ammonia Metabolism/
Glutamine Challenge.

QOL outcomes included the following: EuroQOl-5D 
(EQ-5D); Short-Form 36-Item Health Survey (SF-36); 
Chronic Liver Disease Questionnaire (CLDQ); sickness 
impact profile (SIP) questionnaire; and EQ-visual analog 
scale (EQ-VAS).

Results
Selected studies and participants
A total of 2314 titles were retrieved, and 60 studies were 
selected for review. 18 publications fulfilled the inclusion 
criteria, with a total of 950 participants (Fig. 1). The list 
of studies excluded after full-text screening is provided in 
the Supplementary Material (Supplementary Material 2). 
The most common reason for exclusion was undescribed 
detailed interventions or motor function assessment 
(n = 21), followed by those that only included single-day 
interventions (n = 14) and protocols (n = 7). Of the 18 
studies included, 14 (77.8%) were categorized as random-
ized controlled trials (RCTs), and four were clinical trials 
(22.2%). Patient characteristics, as shown in Table 1, were 
reported as either means or medians depending on the 
study. Reported patient ages ranged from 40 to 60 years, 
with mean ages typically between 40.8 and 68.1 years and 
median ages between 61 and 66 years. The Body Mass 
Index (BMI) ranged from 22 to 33, with mean values gen-
erally between 24.0 and 27.5 and median values between 
23.2 and 28.0. For liver function, Child-Pugh classifica-
tions were reported in 11 of the 18 studies. Of these 11 
studies, 8 exclusively included patients with Child-Pugh 
class A or B, suggesting that most participants had mild 
liver dysfunction. Two studies included a smaller pro-
portion of patients classified as Child-Pugh C, indicating 
more advanced liver disease in these cases. This predomi-
nance of Child-Pugh A and B reflects a tendency to focus 
on patients with milder liver disease in the included stud-
ies. The MELD scores ranged from 9 to 19, with mean 
scores between 7.5 and 23.53 and median scores typically 
consistent within this range. Regarding etiology, viral was 
the most frequently reported cause of liver cirrhosis, but 
a wide variety of etiologies, including alcohol-related cir-
rhosis, non-alcoholic fatty liver disease (NAFLD), and 
others, were observed without clear consistency across 
studies (Table 1).

Intervention characteristics
A combination of aerobic exercise and resistance train-
ing was reported in 10 studies (55.6%), whereas aerobic 
exercise training alone was reported in seven studies 
(38.8%), and resistance training alone was reported in 
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one study (5.6%). The detailed aerobic exercise content 
included training on a cycle ergometer or treadmill and 
walking outdoors. The detailed resistance training con-
tent included training with weights, Thera-Bands, and 
machines. The median frequency of interventions was 
three (2–7) sessions per week for 12 (8–12) weeks. The 
median duration of interventions was 30 (30–60) min-
utes. Regarding intervention intensity, load setting based 
on perceived fatigue and heart rate was prevalent (38.9%); 
however, detailed descriptions were limited, and no con-
sistent findings were obtained regarding the relationship 
between intervention intensity setting and its effects. 
Moreover, only eight studies provided a detailed descrip-
tion of intervention content based on the FITT principles 
(Table 2).

Regarding monitoring during interventions, eight stud-
ies reported interventions conducted under the super-
vision of a physician or rehabilitation specialist, and 
10 studies reported exercise performed without direct 
supervision after receiving exercise guidance.

Outcome measures
Common outcome measures used in studies of reha-
bilitation interventions for patients with liver cirrhosis 
included functional capacity tests, with the 6MD being 
used in eight studies (44.4%). Other functional outcomes 
included exercise stress tests in 5 studies (27.8%), lower 
limb strength tests in five studies (27.8%), balance assess-
ments using the LFI in four studies (22.2%), grip strength 
in three studies (16.7%), gait speed in two studies (11.1%), 
and the TUG in two studies (11.1%). Liver function 
assessments were conducted in 13 studies, predomi-
nantly using the MELD score (61.5%). QOL assessments 
included the CLDQ in six studies (33.3%), the SF-36 in 
four studies (22.2%), and the EQ-VAS in three studies 
(16.7%) (Table 2).

Key findings of the included studies
The studies included in this review primarily involved 
patients with mild liver dysfunction (Child-Pugh A and 
B). The most common intervention was a combina-
tion of aerobic exercise and resistance training (55.6%). 

Fig. 1  PRISMA-ScR flow diagram
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Functional capacity was frequently assessed using the 
6MD (44.4%), while QOL was commonly evaluated using 
the CLDQ (33.3%). Intervention durations varied from 
30 to 60 min per session, 2 to 7 days per week, and lasted 
for 8 to 12 weeks. Intensity was typically regulated using 
subjective fatigue levels and heart rate, although detailed 
descriptions of intensity settings were often lacking.

Discussion
This scoping review aimed to map existing evidence and 
elucidate detailed intervention content and assessment 
methods based on the FITT principles for exercise ther-
apy in patients with liver cirrhosis. Twelve studies were 
investigated concerning detailed intervention content 
and assessment methods related to exercise therapy.

Types of exercise therapy for patients with liver cirrhosis
In the mapping results of this scoping review, the most 
implemented types of exercise therapy for patients with 
liver cirrhosis were aerobic exercise and mixed programs 
combining aerobic exercise and resistance training. In 
addition, the patients with liver cirrhosis included in this 
scoping review were Child-Pugh A to B, with a relatively 
good hepatic reserve and a low risk of jaundice or vari-
ceal rupture. The American Association for the Study of 
Liver Diseases and European Association for the Study 
of the Liver reported in its Review of Exercise Therapy 
for Patients with Cirrhosis that, similar to this scop-
ing review, patients with liver cirrhosis who underwent 
exercise therapy were more likely to be subjects with pre-
served hepatic reserve [9, 10]. Therefore, it is suggested 
that exercise therapy for patients with liver cirrhosis with 
relatively good hepatic reserve should include aerobic 
exercise as identified in this scoping review or a mixed 
program combining aerobic exercise and resistance train-
ing. On the other hand, the results of this scoping review 
revealed that there are very few reports on exercise 
therapy for patients with low liver reserve (Child-Pugh 
C) liver cirrhosis. This suggested the need for further 
research on the necessity of exercise therapy for these 
patients and the development of individualized and opti-
mized approaches.

Previous literature reviews have recommended aerobic 
exercise or mixed aerobic and resistance training pro-
grams as exercise therapy for patients with liver cirrho-
sis [9, 18], and the results of this scoping review support 
these findings. The reported benefits of aerobic exercise 
include improvements in endurance, strength, and mus-
cle mass [28, 29], making it effective for addressing sarco-
penia as well [30]. Studies implementing aerobic exercise 
or mixed aerobic and resistance training programs for 
liver cirrhosis patients reported no worsening of cir-
rhosis, complications, or decompensation [11, 13], indi-
cating the safety of these training modalities. Although 

resistance training for patients with liver cirrhosis has 
been reported to be safe and effective in previous RCTs 
[31], this is the only report, and no consensus has yet 
been reached on appropriate intensity settings. Further-
more, the results of this scoping review also provided 
a limited detailed description of the intensity setting. 
Therefore, further research is needed on the intensity of 
resistance training in resistance training programs for 
patients with cirrhosis.

Moreover, this scoping review also identified whether 
physicians, physical therapists, and other health care pro-
viders monitored or unmonitored patients with cirrhosis 
during exercise. In the articles adopted for this scoping 
review, there were three reports of monitored and eight 
reports of unmonitored exercise, and in any case, exer-
cise could be performed without any adverse events such 
as worsening of liver function. However, conclusive evi-
dence regarding the impact of exercise on liver function 
itself remains lacking. While previous studies on other 
chronic diseases suggest that exercise may help main-
tain or even improve organ function [32–34], similar evi-
dence for cirrhosis is still insufficient. Further research is 
needed to clarify whether exercise can contribute to liver 
function preservation or improvement, particularly in 
long-term interventions. On the other hand, compliance 
rates for home physical therapy interventions for patients 
with cirrhosis have been reported to be only 14% [35] and 
55% [36], indicating a low compliance rate for unmoni-
tored exercise prescriptions for patients with cirrhosis. 
Other reports on compliance rates indicate that in cancer 
patients attending an outpatient clinic, an acceptability 
study of a moderate-intensity exercise program (6 to 12 
weeks) showed that only 8.7% of the control group par-
ticipated in a physical activity intervention at home [37]. 
Furthermore, regarding the participation rate of strength 
training, data from the Health Information National 
Trends Survey (HINTS) in the U.S. showed that regard-
less of gender or cancer type, less than 20% of both aero-
bic exercise and strength training recommendations were 
met [38], and patients with cirrhosis were reported to 
have low compliance rates, like those in previous studies. 
Aggravating disease conditions have been cited in previ-
ous studies as a factor in low compliance rates [39], and 
periodic checks and changes in exercise programs are 
recommended when exercises are prescribed to ensure 
compliance rates [9]. Previous studies indicate that 
patients with progressive liver disease often face limita-
tions in exercise and tend to prefer supervised, personal-
ized exercise programs [40, 41]. This preference may stem 
from disease-specific physiological constraints and anxi-
ety about potential complications. Moreover, several bar-
riers to the continuation of exercise therapy in patients 
with chronic diseases have been identified, includ-
ing fatigue, muscle weakness, low motivation, and the 
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challenge of attending medical appointments [42]. Tak-
ing these factors into account, exercise prescriptions that 
include regular monitoring and tailored guidance from 
healthcare professionals may enhance adherence to exer-
cise. Additionally, careful thought is required regarding 
the setting in which exercise therapy is provided. While 
hospitals offer a controlled environment with expert 
supervision, home-based or community rehabilitation 
programs necessitate a greater focus on self-management 
by patients. Thus, strategies such as motivational inter-
viewing and technology-assisted monitoring (e.g., mobile 
apps or wearable devices) could play a vital role in fos-
tering long-term adherence to exercise therapy [43, 44]. 
Future research should explore the effectiveness of these 
strategies. In conclusion, when prescribing exercise to 
patients with liver cirrhosis, it is necessary to periodically 
check the pathophysiology of the disease and the exercise 
program, as well as to make appropriate changes in the 
exercise program.

FITT principles for patients with liver cirrhosis
In the mapping results of this scoping review, the most 
frequently reported intervention schedules monitored 
and unmonitored, were three or more sessions per week 
for 12 weeks. Previous studies [9] recommended exercise 
programs based on FITT principles for progressive liver 
diseases, including liver cirrhosis, suggesting exercises 
like those for chronic disease. The recommended fre-
quency of aerobic exercise was reported as at least four 
sessions per week, with each session lasting approxi-
mately 40  min, aiming for a total of 150  min per week. 
The mapping results of this scoping review align with 
these recommendations, suggesting that patients with 
liver cirrhosis may benefit from high-frequency exercise.

Regarding intensity settings, aerobic exercise (i.e. walk-
ing, treadmill, ergometer.) has been reported to a mod-
erate level of load intensity was used the Borg Scale in a 
10-point scale, the mapping results of this scoping review 
found limited reports using the Borg Scale for intensity 
setting, with heart rate being the more commonly used 
measure. Furthermore, in the case of aerobic exercise 
prescription under supervision, the intensity setting was 
often based on heart rate using the cardiopulmonary 
exercise test (CPX), while in the case of unmonitored 
(home exercise program), the prescribed number of 
steps and Borg Scale were often reported, indicating that 
the intensity setting differed depending on whether the 
patient was monitored or not. Though previous research 
on aerobic exercise prescription for sarcopenia reported 
that heart rate-based intensity setting is the most used 
[45], similar results may apply to patients with liver 
cirrhosis.

On the other hand, this scoping review found few 
reports detailing specific resistance training intensity A

ut
ho

r 
(Y

ea
rs

)
M

on
ito

re
d/

U
nm

on
ito

re
d

FI
TT

 o
f i

nt
er

ve
nt

io
n

O
ut

co
m

es
Re

su
lts

Fr
eq

ue
nc

y
In

te
ns

it
y

Ti
m

e
Ty

pe
 o

f e
xe

rc
is

e
E.

 R
om

án
 

(2
01

4)
[7

9]
M

on
ito

re
d

3 
da

ys
/w

ee
k 

fo
r 1

2 
w

ee
ks

(1
) 6

0%
 o

f 
m

ax
im

um
 

he
ar

t r
at

e

ー
(1

) C
yc

le
 e

rg
om

e-
tr

y 
& 

W
al

ki
ng

　
　

Ex
er

ci
se

 
gr

ou
p

(2
) N

ut
rit

io
n 

gu
id

an
ce

　
　

Co
nt

ro
l 

gr
ou

p

M
ot

or
 fu

nc
tio

n:
 6

M
D

, 2
-m

in
ut

e 
st

ep
 te

st
M

ot
or

 fu
nc

tio
n:

 6
M

D
 a

nd
 th

e 
2-

m
in

ut
e 

st
ep

 te
st

 sh
ow

ed
 p

re
do

m
in

an
t i

m
-

pr
ov

em
en

t p
re

- a
nd

 p
os

t-
in

te
rv

en
tio

n.
 N

o 
sig

ni
fic

an
t d

iff
er

en
ce

s w
er

e 
ob

se
rv

ed
 

be
tw

ee
n 

gr
ou

ps
.

Li
ve

r f
un

ct
io

n:
 B

lo
od

 te
st

s, 
Se

ro
lo

gi
ca

l t
es

ts
, M

EL
D

, C
P

Li
ve

r f
un

ct
io

n:
 N

o 
sig

ni
fic

an
t d

iff
er

en
ce

s w
er

e 
ob

se
rv

ed
 w

ith
in

 a
nd

 b
et

w
ee

n 
gr

ou
ps

.
Q

ua
lit

y 
of

 li
fe

: S
F-

36
Q

ua
lit

y 
of

 li
fe

: T
he

 g
en

er
al

 h
ea

lth
, v

ita
lit

y, 
an

d 
so

ci
al

 fu
nc

tio
n 

su
bs

co
re

s o
f 

SF
-3

6 
sh

ow
ed

 si
gn

ifi
ca

nt
 d

iff
er

en
ce

s w
ith

in
 a

nd
 b

et
w

ee
n 

gr
ou

ps
.

A
bb

re
vi

at
io

ns
: L

FI
, L

iv
er

 F
ra

ilt
y 

In
de

x;
 F

SS
, F

at
ig

ue
 S

ev
er

it
y 

Sc
al

e;
 P

im
ax

, m
ax

im
um

 in
sp

ira
to

ry
 p

re
ss

ur
e;

 P
em

ax
, m

ax
im

um
 e

xp
ira

to
ry

 p
re

ss
ur

e;
 p

ea
k 

VO
2,

 p
ea

k 
ox

yg
en

 u
pt

ak
e;

 6
M

D
, 6

-m
in

ut
e 

w
al

ki
ng

 d
is

ta
nc

e;
 C

PE
T,

 
Ca

rd
io

pu
lm

on
ar

y 
ex

er
ci

se
 t

es
tin

g;
 T

U
G

, T
im

ed
-U

p
-a

nd
-G

o 
te

st
; C

P,
 C

hi
ld

-P
ug

h 
cl

as
s;

 M
EL

D
, M

od
el

 fo
r 

En
d-

St
ag

e 
Li

ve
r 

D
is

ea
se

 s
co

re
; E

Q
-5

D
, E

ur
oQ

O
l-5

D
; S

F-
36

, S
ho

rt
-F

or
m

 3
6-

Ite
m

 H
ea

lth
 S

ur
ve

y;
 C

LD
Q

, C
hr

on
ic

 L
iv

er
 

D
is

ea
se

 Q
ue

st
io

nn
ai

re
; S

IP
, S

ic
kn

es
s 

Im
pa

ct
 P

ro
fil

e 
qu

es
tio

nn
ai

re
; E

Q
-V

A
S,

 E
Q

-v
is

ua
l a

na
lo

g 
sc

al
e.

Ta
bl

e 
2 

(c
on

tin
ue

d)

 



Page 11 of 15Hosoi et al. BMC Gastroenterology          (2025) 25:291 

settings for patients with liver cirrhosis. Among the 
included studies, some employed moderate-intensity 
resistance training (e.g., 40–60% 1RM or a Borg scale 
of 11–13), and these studies reported no major adverse 
events, suggesting that such intensities may be feasible 
for this population [31, 46]. However, a review focusing 
on sarcopenic older adults provided more comprehen-
sive information on intensity settings using repetition 
maximum (RM) and the Borg Scale [45, 47]. This review 
of previous studies recommended resistance training 
for sarcopenia with the following parameters: 3 days 
per week frequency, intensity ranging from 20 to 79% 
of 1RM, a Borg scale of 6 to 14 (somewhat hard), and 
20 ~ 75 min [45]. Furthermore, in age-related sarcopenia, 
muscle training is effective at high intensities (i.e. 80% 
1RM) and reasonably effective at low intensities ( ≦ 50% 
1RM) [47]. Furthermore, studies on other chronic dis-
eases, such as chronic kidney disease and heart failure, 
have reported that moderate-intensity resistance training 
(typically 40–60% 1RM) is generally safe and beneficial 
in improving muscle strength and physical function [48, 
49]. Given these findings, it may be reasonable to suggest 
that resistance training for patients with liver cirrhosis 
could follow similar intensity recommendations. How-
ever, due to the potential risks associated with cirrhosis, 
including bleeding tendencies and fatigue accumulation, 
a cautious approach is warranted. Further research is 
needed to establish optimal intensity settings specific to 
this population.

Patients with liver cirrhosis have impaired liver func-
tion, which leads to protein catabolism and synthesis 
failure, resulting in increased proteolysis and energy con-
sumption. As a result, glycogen in the liver is chronically 
depleted, and the substrate for glycogenesis is obtained 
by degrading muscle proteins, resulting in sarcopenia 
due to abnormal glucose and protein metabolism [50]. 
While resistance training in patients with liver cirrhosis 
has been reported to increase muscle mass and promote 
muscle protein synthesis, patients with liver cirrho-
sis have abnormal glucose and protein metabolism, and 
exercise may contribute to protein catabolism [50]. In 
addition, patients with liver cirrhosis may have cachexia 
[51], cachexia is a complex metabolic syndrome charac-
terized by muscle loss with or without fat loss owing to 
an underlying disease and its therapeutic process [52]. 
Therefore, previous studies have mentioned the need to 
take into account the worsening of the disease state and 
to pay attention to the load setting in resistance training 
for patients with cirrhosis [39]. Recently, low-load, high-
frequency training using resistance bands or body weight 
has been reported to be effective in preventing muscle 
atrophy and promoting muscle hypertrophy in healthy 
subject [53]. Accordingly, in resistance training for 
patients with liver cirrhosis, setting intensity individually 

and prescribing exercises starting, while ensuring safety, 
is considered desirable.

Assessments used for patients with liver cirrhosis
In the mapping results of this scoping review, the most 
commonly used assessments before and after implement-
ing exercise programs for patients with liver cirrhosis 
were the 6MD and the Chronic Liver Disease Question-
naire (CLDQ). Furthermore, MELD was the most used 
method for liver function evaluation. MELD is a score 
evaluation using blood biochemical test data and indi-
cates hepatic reserve capacity; the higher the score, 
the poorer the prognosis [54, 55]. This scoping review 
showed that most patients did not show any change in 
liver function pre and post-rehabilitation. These results 
suggested that rehabilitation of patients with liver cirrho-
sis can be performed safely without adversely affecting 
liver function. On the other hand, however, no certain 
findings were obtained regarding the effects of exercise 
on liver function, suggesting the need for further studies 
on the effects of rehabilitation on liver function.

The evaluation items in the rehabilitation field include 
evaluation methods that indicate the quality of healthy 
life of the subject, such as physical and mental func-
tions and structures, activities, and participation, in the 
functional classification based on the International Clas-
sification of Functioning, Disability, and Health [56, 57]. 
The results of this scoping review revealed that the 6MD 
is most commonly used to assess physical function and 
structure in patients with cirrhosis, and the CLDQ is 
most frequently used to evaluate the quality of health life.

The 6MD is a simple method for assessing endurance 
[58]. On the other hand, this scoping review also included 
an assessment of endurance using the CPX. CPX can 
evaluate oxygen uptake, an objective index of exercise 
tolerance, as a measured value, and specific components 
of exercise tolerance, such as ventilatory capacity, circula-
tory capacity, and muscle metabolic capacity. However, it 
has also been pointed out that it is not an evaluation tool 
that can be implemented in all facilities, as it requires 
expensive equipment and skilled staff [59]. In contrast, 
6MD can be performed at most facilities because it does 
not require special equipment and is easy to perform 
[58]. Furthermore, the validity of the assessment in chil-
dren, the elderly [60], and patients with cardiac or respi-
ratory disease has been reported [61, 62], and it may be 
a useful endurance measure in assessing endurance in 
patients with cirrhosis.

The CLDQ is a 29-item self-administered health-
related QOL instrument [63]. It includes items in the 
domains of fatigue, activity, emotional function, abdomi-
nal symptoms, systemic symptoms, and worry, which are 
rated on a 7-point Likert scale. Higher scores indicate a 
better health-related QOL. Patients with liver cirrhosis 
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have been reported to experience decreased endurance 
and overall fatigue [64], making these symptoms likely 
targets for treatment. In addition, clinical and epidemio-
logical studies of patients with cirrhosis have indicated 
the importance of health-related QOL instruments [65]. 
Therefore, it was considered reasonable to use the 6MD 
to evaluate endurance as a physical function and the 
CLDQ as a health-related QOL instrument for patients 
with cirrhosis. However, reports demonstrating signifi-
cant improvements in endurance or QOL evaluations 
were limited, and controlled reports on exercise inten-
sity settings were scarce. Consequently, whether exercise 
therapy for patients with liver cirrhosis contributes to the 
improvement of endurance and QOL remains unclear. 
Future studies aiming to establish exercise therapy for 
patients with liver cirrhosis will need to consider inten-
sity settings tailored to individual patients. Recent studies 
have also reported on the long-term effects of rehabili-
tation interventions, including improvements in liver 
function, physical function, and survival rates [66–68]. 
However, these findings remain limited, and further 
research is necessary to clarify the long-term efficacy 
of exercise therapy for patients with liver cirrhosis, par-
ticularly its impact on disease progression and overall 
survival.

Study limitations
This scoping review had some limitations. First, only orig-
inal human studies published in English were included, 
while editorials, commentaries, conference abstracts, let-
ters, reviews, and case reports were excluded. Although 
this may have resulted in incomplete data, the risk of data 
duplication was minimized.

Furthermore, the included studies exhibited consider-
able heterogeneity in study design, intervention proto-
cols, and outcome measures, making direct comparisons 
challenging. Additionally, some studies lacked detailed 
methodological descriptions, potentially affecting the 
reliability of their findings. The small sample sizes in 
some studies may have limited the generalizability of the 
findings.

In terms of the review process, the search strategy 
focused on three electronic databases (PubMed, Web of 
Science, and Scopus), which improved the comprehen-
siveness of the review but also posed a limitation due to 
the exclusion of other potential sources of information, 
such as gray literature. Consequently, the risk of publica-
tion bias remains a concern. Additionally, the long-term 
effects of these exercise interventions remain unclear, 
as this scoping review primarily focused on short-
term and pre- and post-intervention outcomes. Future 
research should explore whether the benefits of exercise 
therapy for patients with liver cirrhosis are sustained 
over extended periods and whether long-term exercise 

therapy influences survival rates, disease progression, 
and overall health outcomes.

Finally, this scoping review lacked quality assessment, 
limiting our ability to comment on the effectiveness of 
the interventions. Therefore, conducting a systematic 
review in the future that incorporates a quality assess-
ment and provides a detailed evaluation of the interven-
tions’ effectiveness and causal relationships is essential.

Conclusions
For the establishment of effective exercise therapy for 
patients with liver cirrhosis, future research should 
concentrate on tailoring intensity settings according to 
individual patient needs. Additionally, a more detailed 
analysis of the effectiveness of interventions across dif-
ferent outcome measures is necessary to determine the 
most effective interventions for specific outcomes, given 
the findings of this scoping review that a wide variety of 
outcome measures are used to assess the effectiveness of 
rehabilitation interventions for patients with liver cirrho-
sis. Furthermore, standardized reporting of intervention 
details and assessment methods is crucial for improving 
the quality and comparability of studies in this field.
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