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Abstract
Increased fear of falling (FOF) increases the risk of falling and is an important issue for living an in-
dependent life.　Patients undergoing hemodialysis (HD) frequently fall, and this may be attributed 
to increased FOF due to common fall risk factors as well as severe chronic kidney disease and HD-

related factors.　The purpose of this narrative review was to summarize the current knowledge on 
the mechanisms of increased FOF leading to falls in patients undergoing HD.　
Patients undergoing HD have enhanced FOF compared to community elderly people.　Further-
more, an increase in FOF is correlated with a decrease in physical activity and physical function.　It 
has been reported that FOF in patients undergoing HD may be associated with past and future falls, 
and the risk of falling increases sharply when FOF exceeds a certain threshold.　Increased FOF 
may serve as a fundamental mechanism leading to increased fall risk by interacting with physical in-
activity and physical frailty, affecting lower limb muscle activity during walking.　Further research 
is needed to clarify the relationship between increased FOF and falls in patients undergoing HD.　
Regular clinical assessment of FOF is critical for identifying fall risk in patients undergoing HD.
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Introduction

It has been reported that approximately 30% of 
community-dwelling elderly people aged ≥ 65 years 
fall every year, and the frequency of falls increases 
with age1).　Falls are associated with fractures2), de-
creased quality of life3), and increased mortality4).　
Fear of falling (FOF) is a psychological condition in 
which there is an ongoing concern about falling, in-
cluding fear of not being able to perform normal ac-
tivities without falling, and fear of losing balance 
during normal activities.　It has been variously de-
fined as a lack of self-confidence to maintain 
balance5).　Furthermore, increases in FOF are not 
necessarily preceded by actual falls6).　The conse-
quences of increased FOF include avoidance of ac-

tivities, decreased physical function, increased risk 
of falls, and decreased social participation, all of 
which are important issues for independent living7-9).

Patients undergoing hemodialysis (HD) are at 
high risk of fracture due to falls10,11).　This is attrib-
uted to increased bone fragility due to bone mineral 
metabolism disorders in such patients, as well as 
physical/mental and psychological factors related to 
frailty12–14).　Therefore, in addition to common fall 
risk factors, HD patients may have increased FOF 
due to severe chronic kidney disease (CKD) and 
HD-related factors15).　Because FOF is modifi-
able16), approaches to FOF may reduce fall risk.　
However, the mechanism by which FOF causes falls 
in patients undergoing HD is not clear.

The purposes of this narrative review are (1) to 
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summarize the literature on FOF in patients under-
going HD, and (2) to summarize the mechanism by 
which increased FOF causes falls.　We believe that 
this review enhances the understanding of the rela-
tionship between FOF and falls in patients undergo-
ing HD, providing insights for preventing falls.

Characteristics of falls in patients  
undergoing HD 

According to reports on falls in patients under-
going HD, the proportion of patients who had expe-
rienced at least one fall within the previous year 
ranged from 26.3% to 55.8%10,11,17–27).　Of these, the 
proportion of patients who experienced multiple falls 
was 30% to 57%10,11,18,20,23–27).　The incidence of seri-
ous falls requiring medical attention was 10.7% to 
33.3%10,11,18,25,27,28).　 Fractures occurred at a rate of 
1.0% to 15.7%10,11,18,25,27,28).　Patients undergoing HD 
have a higher fracture risk than the general popula-
tion, with men at 6.2 times the risk and women at 
4.9 times the risk29).　It has also been reported that, 
compared to non-fallers, fallers had a 2.13 times 
higher risk of death, a 3.5 times higher risk of nurs-
ing home admission, and approximately doubled rate 
of hospitalization and length of stay20).

General details and research reports  
on FOF in patients undergoing HD 

Data sources and search strategy

The literature search consisted of a thorough 
search of PubMed and the Cochrane Central Regis-
ter of Controlled Trials (CENTRAL), with further 
hand searches.　The following terms were used in 
the literature search : renal dialysis, and fear of fall-
ing.

Prevalence and enhancing factors of FOF in the gener-
al elderly population

The prevalence of FOF may increase with the 
experience of falls and fractures.　The proportion of 
older adults with FOF is estimated to be 20% to 
39% overall30) and 40% to 73% in those with a histo-
ry of falls31).　Additionally, the prevalence of FOF 
after proximal femoral fractures ranged from 22.5% 
to 100%, with a tendency to decrease over time32).　

On the other hand, the increase in FOF is asso-
ciated not only with a history of falls but also with 
factors.　Chang et al. conducted a large-scale cross-
sectional study involving 3,824 individuals to inves-
tigate the factors associated with FOF among com-

munity-dwelling older people.　The results showed 
that the following were significantly associated with 
falls in the past year (odds ratio [OR] = 2.23, 95% 
confidence interval [95% CI] = 1.80–2.76) : age ≥ 
75 years (OR : 1.52, 95% CI : 1.32–1.75) ;  female 
gender (OR : 1.78, 95% CI : 1.55–2.05) ;  needing 
assistance from relatives to access medical facilities 
(vs. self-help, OR : 1.32, 95% CI : 1.14–1.62) ;  
needing assistance from public resources to access 
medical facilities (vs. self-help, OR : 1.28, 95% 
CI : 1 .03–1.58) ;  d iabetes  (OR : 1.32,  95% 
CI : 1.09–1.62) ;  cardiovascular disease (OR : 1.19, 
95% CI : 1.00–1.41) ;  history of stroke (OR : 1.94, 
95% CI : 1.02–1.59) ;  insomnia (OR : 1.50, 95% 
CI : 1.26–1.80) ;  a Geriatric Depression Scale 
(GDS) score of ≥ 5 (vs. GDS score < 5, OR : 1.78, 
95% CI : 1.34–2.33) ;  good and fair subjective 
health status (vs. excellent and very good subjective 
health status, OR : 1.35, 95% CI : 1.13–1.62) ;  and 
poor subjective health status (vs. excellent and very 
good subjective health status, OR : 2.52, 95% 
CI : 1.75–3.64).　SF-36 score, which evaluates 
QOL, was significantly lower in the individuals with 
FOF than in those without FOF in both sexes (p < 
0.01)33).　Regarding the association between FOF 
and dementia, Uemura et al. conducted a prospective 
cohort study of 1,700 community-dwelling individu-
als aged ≥ 65 years without FOF at baseline.　At 
15-month follow-up, 452 individuals (26.5%) report-
ed the onset of FOF.　In addition, mild dementia 
(OR : 1.41, 95%CI : 1.07–1.87) and falls (OR : 3.00, 
95%CI : 2.23–4.07) during the follow-up period 
were identified as independent predictors of the on-
set of FOF.　Furthermore, the incidence of FOF 
was higher in individuals with both mild dementia 
and a history of falls compared to those without 
these factors (OR : 7.34 95%CI : 4.06–13.3)34).　
Regarding visual impairment, Ehrlich et al. conduct-
ed a questionnaire survey of 36,229 elderly people in 
the United States, and reported that those with vi-
sual impairment had a higher OR for FOF compared 
to those without (OR : 1.69, 95% CI : 1.53–1.88, p 
< 0.001)35).　Additionally, in a systematic review in-
vestigating the association between frailty and FOF, 
the adjusted ORs in longitudinal studies ranged from 
1.18 (95% CI : 1.02–1.36) to 9.87 (95% CI : 5.22–
18.68), while the adjusted ORs in cross-sectional 
studies ranged from 1.04 (95% CI : 1.02–1.07) to 
7.16 (95% CI : 2.34–21.89)36).　Regarding depres-
sion, Choi et al.　found in their longitudinal study of 
6,299 older adults that those with FOF had signifi-
cantly higher odds of depression compared to those 
without FOF (OR : 2.64, 95% CI : 1.98–3.51) 37).
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Donoghue et al. reported an association be-
tween FOF and gait variability in a cross-sectional 
study of 1,307 community-dwelling elderly people.　
Compared to a group without FOF, a group with FOF 
and no activity limitations showed decreases in gait 
speed (β –4.18, p < 0.01) and stride length (β –3.41, 
p < 0.01), as well as increases in step width (β 0.55, 
p < 0.01) and double support phase (β 1.10, p < 
0.01).　In addition, even in the group with FOF but 
no activity limitations, decreases in walking speed (β 
–7.30, p < 0.001) and stride length (β –5.69, p < 
0.001), as well as increases in step width (β 0.71, p 
< 0.05) and double support phase (β 1.15, p < 0.05) 
were observed38).　Regarding physical activity, Jef-
feris et al. conducted a cross-sectional study involv-
ing 1,680 elderly men living in the community.　The 
study revealed that men with FOF, compared to 
those without, took 1,766 fewer steps per day (95% 
CI : 1391–2142), and spent 27 minutes less in light 
physical activity (95% CI : 18–36), 18 minutes less 
in moderate to vigorous physical activity (95% 
CI : 13–22), and 45 minutes more in sedentary be-
havior (95% CI : 34–56)39).　Regarding living space, 
Auais et al. reported a significant association be-
tween FOF and spatial mobility in a cross-sectional 
study involving 1,841 community-dwelling older 
adults (aged 65–74 years) (B : –0.15, 95%CI : –0.26 
to –0.04, p < 0.001)40).　Regarding anxiety and ADL 
limitations, Bahat Öztürk et al.’s cross-sectional 
study of 1,021 community-dwelling elderly people 
revealed associations between FOF and anxiety 
(OR : 2.8, 95% CI : 1.2–6.8, p = 0.02), as well as 
ADL limitations (OR : 2.6, 95% CI : 1.06–6.4, p = 
0.04) 41).　Regarding physical function and pain, To-
mita et al. conducted a cross-sectional study of 278 
community-dwelling Japanese women aged ≥ 65 
years.　As a result, FOF was significantly associat-
e d  w i t h  t h e  f o l l o w i n g  p h y s i c a l  f u n c t i o n 
measurements : increased 6-m walking time 
(OR : 1.99, 95%CI : 1.35–2.91), increased time to 
stand up from a chair (OR : 2.11, 95%CI : 1.42–
3.15) ,  decreased gr ip  s trength  (OR : 1 .38 , 
95%CI : 1.01–1.87), and increased Timed Up and Go 
test (TUG) (OR : 2.62, 95%CI : 1.76–3.90).　In 
t e r m s  o f  p a i n ,  l o w  b a c k  p a i n  ( O R : 2 . 1 2 , 
95%CI : 1.16–3.87), upper limb pain (OR : 1.93, 
95%CI : 1.04–3.57), and lower limb pain (OR : 2.06, 
95%CI : 1.223.49) were significantly associated with 
FOF42).　The studies reporting factors related to 
FOF mentioned above include cross-sectional re-
sults, and large-scale longitudinal studies are needed 
to demonstrate a causal relationship with FOF.

FOF evaluation tool

The most commonly used FOF assessment tool 
is the Falls Efficacy Scale-International (FES-I)43).　
The FES-I is a scale used for quantitatively evaluat-
ing self-efficacy regarding falls and has been con-
firmed to have good validity and reliability.　It was 
developed through joint research in Europe, with in-
ternational use in mind.　The FES-I consists of 16 
items asking about concerns regarding falls in daily 
life, and each item is rated on a scale of 1–4 
points : 1 = not concerned at all ;  2 = somewhat 
concerned ;  3 = quite concerned ;  and 4 = very 
concerned.　Total scores range from 16 to 64 
points, with higher scores indicating lower self-effi-
cacy for falls.　Additionally, previous research has 
shown that the FES-I total score can be categorized 
into two groups for fall concerns : mild (16–22 
points) and severe (23–64 points).　It can also be 
classified into three groups : mild (16–19 points), 
moderate (20–27 points), and severe (28–64 
points)44).　The FES-I has been confirmed to have 
good validity and reliability45).　

Another commonly used assessment tool was 
the Modified Falls Efficacy Scale (MFES), which 
consists of 14 items on activities of daily living and 
applied activities of daily living related to falls.　
Each item is scored on a numerical rating scale from 
0 to 10, with 0 indicating not confident, and 10 indi-
cating completely confident.　In other words, the 
lower the score, the stronger the FOF46).　The 
overall score is calculated as the average of the 
scores for each of the 14 questions.　

The FES-I and MFES are both questionnaire-

based assessment tools available in Japanese, con-
sisting of items related to fall-associated ADLs and 
Instrumental Activities of Daily Living.　The main 
difference is that each item is scored from 0 to 4 
points in the FES-I, but 0 to 10 points in the MEFS.　
Therefore, the FES-I can be used to roughly evalu-
ate FOF, while the MFES may be more appropriate 
for a more detailed evaluation.　However, there are 
no papers showing the translation process of either 
evaluation method into Japanese, and no published 
reports verifying their reliability, which is a cause for 
concern.

Research report on FOF in patients undergoing HD 
(Table 1)

Prevalence of FOF in patients undergoing HD 

Patients undergoing HD have stronger FOF 
than community-dwelling older people, particularly 
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among those with a history of falls or who are at risk 
of future falls.　da Silva de Jesus et al. reported that 
FES-I scores were higher in the patients undergoing 
HD compared to age- and sex-matched individuals 
without CKD (28.2 ± 9.7 vs. 23.3 ± 5.1, p = 0.020).　
Furthermore, the prevalence of strong FOF was 
higher in patients undergoing HD (41.7% vs. 17.5%, 
p = 0.033).　These findings indicate that patients 
undergoing HD have less confidence in performing 
activities of daily living without falling47).　Accord-
ing to Shirai et al.’s study, 39.1% of patients under-
going HD experienced at least one fall within the 
previous year, and showed lower MFES scores and 
stronger FOF compared to patients undergoing HD 
without a history of falls (falls group, 7.4 [interquar-
tile range 5.1, 9.0] points, vs. non-falls group, 9.7 
[8.5, 10.0] points, p < 0.001)48).　Furthermore, Shi-
rai et al. reported that as the FES-I score increased, 
the likelihood of future falls increased, and the falls 
group had higher scores than the non-falls group for 
all FES-I items (p < 0.01 – p < 0.001)27).　These 
findings suggest increased FOF among patients un-
dergoing HD and a high possibility of association be-
tween FOF and falls Furthermore, it has been re-
ported that increased FOF in patients undergoing 
HD may be associated with reduced physical activity 
and impaired physical function (Table 1).

Relationship between FOF and physical activity in pa-
tients undergoing HD 

There may be a bidirectional relationship be-
tween increased FOF and decreased physical activi-
ty in patients undergoing HD. van Loon et al. report-
ed that 68% of fallers limited their activities due to 
FOF compared to 42% of non-fallers (p < 0.01).　
Additionally, fallers were significantly more likely 
than non-fallers to report leaving the house less of-
ten due to FOF (59% vs. 31%, p < 0.01) 49).　Fur-
thermore, in a report by Shirai et al. a negative cor-
relation was observed between FES-I and total 
physical activity assessed using the International 
Physical Activity Questionnaire short form (r = 
–0.41, p < 0.001)27).　They also reported that MFES 
was significantly associated with the number of 
steps (B = 279.738, 95% CI = 90.478–468.998, p = 
0.005) and physical activity of ≥ 3 Metabolic equiva-
lents (METs) (B = 3.521, 95% CI = 1.142–5.901, p 
= 0.005) 48).

Relationship between FOF and physical function in 
patients undergoing HD 

FOF in patients undergoing HD may be related 
to physical function.　Erdoğanoğlu et al. reported 
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that FOF showed a positive correlation with both 
static balance assessed using the single-leg standing 
test (r = 0.300, p = 0.001) and physical performance 
assessed using the Timed Up and Go test (r = 0.700, 
p = 0.001)50).　In addition, Shirai et al. reported that 
there was a negative correlation between the FES-I 
and lower limb physical performance assessed by 
the Short Physical Performance Battery (r = –0.59, 
p < 0.001)27).　da Silva de Jesus et al. reported that 
FES-I scores were independently associated with 
poor postural balance as assessed by the Mini-
BESTest score (B = 1.216, CI = –2.064 to –0.368, p 
= 0.006) and physical components of QOL as as-
sessed by the SF-36 (B = –0.427, CI = –0.602 to 
–0.251, p < 0.001)47).

Relationship between FOF and falls in patients under-
going HD 

FOF in patients undergoing HD may be associ-
ated with past and future falls.　da Silva de Jesus et 
al. reported that FOF was associated with fall histo-
ry (B = 4.872, CI = 1.693 to 8.051, p = 0.003), and 
the FES-I cutoff value to distinguish between fallers 
and non-fallers was 25 points (sensitivity 61.8%, 
specificity 62.2%), with an area under the ROC 
curve of 0.66051).　Shirai et al. reported that FOF 
was associated with future falls (OR 1.04, 95%CI 
1.01–1.06, p = 0.003), and the FES-I cutoff value to 
distinguish between fallers and non-fallers was 37.5 
points (sensitivity 65.6%, specificity 35.0%), with an 
area under the ROC curve of 0.70 (95% CI 0.64–
0.77, p < 0.001).　In addition, a relationship was ob-
served between falls and FES-I when the cut-off 
value of the ROC curve was used as the reference, 
and it has been confirmed that the risk of falls in-
creases sharply when the cut-off value is exceed-
ed27).

Mechanism of increased FOF leading to 
falls in patients undergoing HD 

Patients undergoing HD have more FOF-relat-
ed factors than healthy people.　First, as a result of 
advanced CKD, the accumulation of uremic sub-
stances may cause abnormalities within muscle 
cells, leading to muscle atrophy.　Indoxyl sulfate 
and p-cresyl sulfate are difficult to remove by HD 
due to their strong protein binding and large molecu-
lar weight, leading to their accumulation in muscle 
cells and causing abnormalities52,53).　Fatigue, with a 
prevalence ranging from 20% to 91% among non-di-
alysis CKD patients, may also contribute to reduced 
physical activity and increases as CKD progresses54).　

Diabetes is also a risk factor for CKD, and impaired 
balance function and muscle strength due to diabetic 
peripheral neuropathy, as well as vision impairment 
due to diabetic retinopathy, may increase the risk of 
falls 55,56).　Furthermore, vitamin D deficiency, which 
has been reported to be associated with falls and de-
creased physical function in the general older popu-
lation57), is frequently observed in CKD and patients 
undergoing HD58).　The reduction in falls due to vi-
tamin D administration was correlated with improve-
ments in quadriceps muscle strength and TUG test 
scores59).　Decreased TUG has also been reported 
as an independent factor associated with increased 
frequency of falls in patients undergoing HD10).　In 
addition, intermittent claudication due to peripheral 
arterial disease (PAD), which is common in patients 
undergoing HD, also increases the risk of falls.　It 
has been reported that PAD patients have an 
86%-higher incidence of stumbling or unsteadiness 
while walking and a 73% higher incidence of falls 
compared to healthy controls60).　Furthermore, PAD 
patients have been shown to exhibit fluctuations in 
the minimum vertical distance between the toes and 
the walking surface during the mid-swing phase of 
the gait cycle, which may increase the risk of falls61).

As a result of due to dialysis-related factors 
have the potential to cause a decrease in blood pres-
sure and muscle blood flow due to water removal62), 
which may lead to impaired balance function.　Addi-
tionally, loss of nutrients related to muscle metabo-
lism63,64) and decreased physical activity due to bed 
rest during HD65) cause frailty, thereby exacerbating 
CKD.　Furthermore, the presence of multiple co-
morbidities may also be a cause of increased FOF66).　
In addition, we now reiterate at this point that pain 
and depression are factors that increase FOF in the 
general elderly 67,68).　Among patients undergoing 
HD, 61% experience chronic pain, and 44% experi-
ence moderate to severe pain69).　In addition, pa-
tients undergoing HD have a very high prevalence 
of depression, at 13.1% to 76.3% 70).　From the 
above, in patients undergoing HD, the increase in 
FOF caused by psychosomatic problems is not only 
related to common factors such as age and history of 
falls, but also to the severity of frailty, psychological 
status, comorbidities, and repeat falls.　As a result, 
may be strongly associated with increased falls and 
fracture risk in patients undergoing HD.

Figure 1 shows the mechanism by which in-
creased FOF causes falls in patients undergoing HD.　
Previous research has demonstrated associations of 
increased FOF with decreased muscle mass, 
strength, and physical function71).　Additionally, ex-
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cessive FOF is associated with physical activity limi-
tations, avoidance behaviors, and increased frailty72).　
Shirai et al. reported a moderate or higher significant 
correlation between FOF and both physical function 
and physical activity using the FES-I27).　FOF may 
therefore serve as one of the fundamental mecha-
nisms contributing to increased fall risk in the long 
term by interacting with reduced physical activity 
and physical frailty.　Thus, patients with high FOF, 
poor physical function, and low physical activity may 
be at a very high risk of falls.

An increase in FOF may affect muscle activity 
in the lower limbs during movement.　In general, 
co-contraction of agonist and antagonist muscles is 
important as a normal motor control strategy.　Co-

contraction is actively regulated, especially during 
movements such as walking, allowing stable walking 
by increasing joint stiffness73).　However, excessive 
co-contraction reduces the performance of agonist 
muscles74) and increases the amount of energy re-
quired the amount of energy required during walk-
ing, making it easier to become fatigued75), thereby 
increasing the risk of falls.　Additionally, it has been 
found that people with stronger FOF have increased 
co-contraction of the tibialis anterior and soleus 
muscles during walking compared to people with 
less FOF 76).　In addition, elderly people with strong 
FOF tend to have fluctuations in stride length and 
walking rhythm77,78).　Measurements of step length 
variability have been shown to predict future falls, 
with patients with higher variability being more like-
ly to experience falls compared to those with lower 
variability79).　It has been reported that decreased 

walking speed and step length are also associated 
with fall risk in CKD and patients undergoing 
HD80,81).　Therefore, increased FOF may serve as a 
fundamental mechanism leading to higher fall risk in 
the short term, due to elevated co-contraction of 
lower limb muscles during movement and its impact 
on gait.　This leads to the speculation that although 
mild FOF may help avoid falls, the risk of falling in-
creases when FOF exceeds the fall risk cut-off value 
due to re-falls as well as worsening of comorbidities 
and frailty27).

Intervention to reduce FOF

Exercise therapy and cognitive behavioral ther-
apy are effective in reducing FOF82,83).　Common 
exercise therapies include tai chi, resistance train-
ing, and balance exercises, but there is no evidence 
of varying effects on FOF depending on the type of 
exercise intervention84).　In addition, interventions 
that simulate walking situations encountered in daily 
life are likely to be effective in increasing self-effica-
cy against falls85).　In Shirai et al.’s study, the daily 
step count of patients undergoing HD was 2,046 
steps on non-HD days and 1,381 steps on HD 
days47).　This suggests that additional exercise is 
needed to improve FOF and physical activity, given 
that the recommended step count on non-HD days 
is ≥ 4,00086).　A Cochrane review on FOF and exer-
cise interventions in community-dwelling older 
adults reported that FOF was reduced to a limited 
extent immediately post-intervention, without in-
creasing the risk or frequency of falls.　However, 

Fig. 1.　Possible mechanisms of FOF causing falls in patients undergoing HD 
 FOF, fear of falling ;  HD, hemodialysis ;  CKD, chronic kidney disease ;  QOL, quality of life, ADL ;  Activities 

of Daily Living.
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there is insufficient evidence to determine whether 
FOF i s  reduced  long- ter m a f ter  exerc i se 
interventions84).　Therefore, continuing exercise is 
important for reducing FOF.　

In recent years, the number of facilities that of-
fer exercise therapy during HD has increased87), and 
its effectiveness in improving physical function has 
been demonstrated88).　Although exercise therapy 
during HD is less effective than supervised exercise 
therapy on non-HD days, it has been shown to re-
duce dropout rates89).　To maintain decreased FOF, 
exercise therapy during HD is recommended.　
However, it has been reported that lower baseline 
walking speed, older age, higher inflammation, and 
lower HD volume are determinants of dropping out 
of an exercise program during HD90).　For such pa-
tients, it may be necessary to consider measures 
such as exercise intensity adjustment and goal 
setting.　patients undergoing HD also have a high 
prevalence of depression91).　Given that depression 
is associated with increased FOF in the elderly and 
stroke patients92,93), addressing depression may re-
duce FOF in patients undergoing HD.　Further-
more, poor subjective health status is strongly asso-
ciated with increased FOF (OR = 6.268)94).　
Patients undergoing HD have multiple comorbidi-
ties, including HD-related complications such as de-
creased blood pressure and fatigue due to HD 
treatment61).　Therefore, management of complica-
tions and appropriate HD treatment may also con-
tribute to a reduction in FOF.　For example, vitamin 
D administration may have an effect on reducing the 
frequency of falls : Daily supplementation of com-
munity-dwelling older adults with 800 IU of vitamin 
D and calcium reduced falls by 27% and 39% at 1 
and 20 months, respectively, compared with calcium 
alone59).

Based on the above, although exercise therapy 
and cognitive behavioral therapy reduce FOF, it is 
possible that addressing mental aspects, CKD sever-
ity, and HD-related factors may also lead to reducing 
FOF in patients undergoing HD.　Therefore, we 
believe that comprehensive multi-disciplinary inter-
vention is essential to reduce FOF and fall risk (Fig-
ure 2).

Limitations of studies on FOF in  
patients undergoing HD 

FOF in patients undergoing HD has been re-
ported to be associated with physical function, physi-
cal activity, and falls, but the relationship between 
CKD and HD-related factors  has not  been 

investigated.　Many studies investigating FOF in 
patients undergoing HD had small sample sizes, and 
large-scale prospective cohort studies are needed to 
clarify the causal relationship between FOF and 
physical function, physical activity, and falls.　In ad-
dition, future research is needed on simple screen-
ing and reproducible methods for assessing FOF 
that can be easily used in daily clinical practice.

Conclusion

There have been limited studies on FOF in pa-
tients undergoing HD.　Patients undergoing HD 
have many factors that increase FOF, increased FOF 
was associated with falls, physical activity level, and 
physical function.　Regular clinical assessment of 
FOF is important to identify the risk of falls in pa-
tients undergoing HD.　Further research is needed 
to elucidate the mechanisms of FOF and falls in pa-
tients undergoing HD.
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