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Chronic kidney disease is an important risk factor for cardiovascular disease and
mortality [1]. In hemodialysis (HD) patients, habitual physical activity (PA) among
outpatients undergoing maintenance hemodialysis is associated with decreased mortality
risk [2]. Sarcopenia is defined as the loss of skeletal muscle mass and strength that
occurs with advancing age [3]. It also related to physical function, activities of daily
living, and mortality in elderly people [3].

It would be of great interest to know the prevalence rate of sarcopenia and whether it
is related to any differences in physical function and PA status in HD patients.
However, sarcopenia in HD patients is not well studied.

We hypothesized that sarcopenia in patients undergoing HD might be related to
reduced physical function and PA. Therefore, the purposes of the present study were to
evaluate 1) the prevalence rate of sarcopenia in patients with HD and 2) the relation of
differences in physical function and PA to sarcopenia in HD patients.

This cross-sectional study comprised 33 consecutive outpatients undergoing HD who
could walk under their own power to St. Marianna University School of Medicine
Hospital. Patients with neurological or orthopedic disease, dementia, and those who
required help to walk were excluded from this study.

Patient characteristics were evaluated by review of medical records and included age,
sex, body mass index, duration of HD, primary kidney disease, and history of diabetes
mellitus, nephrosclerosis, and other disease. Biochemical parameters measured included
serum albumin, hemoglobin, and C-reactive protein. The St. Marianna University

School of Medicine Institutional Committee on Human Research approved this study
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(Approval number: 1965), and informed consent was obtained from each patient.
Physical function was evaluated by measurement of handgrip strength (kgf), knee
extensor muscle strength (kgf/’kg), one-leg standing time (sec), and gait speed (m/sec) as

described in a previous study [4].

The average daily number of steps taken was used as the index of PA and was
determined with the Kenz Lifecorder EX 1-axial accelerometer (Suzuken Co., Ltd.,
Nagoya, Japan). All subjects wore the accelerometer continuously for 9 days on a belt at
waist level just above either leg. The final 7 days of continuous data recorded over the
9-day collection period were used to assess the patient’s usual daily PA. The average
daily number of steps taken was calculated as total step count over 7 days / 7.

A multifrequency bioelectrical impedance machine (InBody 720; Biospace, Tokyo,
Japan) was used to estimate muscle mass, which was measured by a bioelectrical
impedance analysis method. The skeletal muscle index (SMI) was calculated as follows:
SMI = lean muscle mass/height’. Sarcopenia was defined based on the algorithm of the
European Working Group on Sarcopenia in Older People, and the patients were
accordingly divided into two groups: the sarcopenia group and the non-sarcopenia group
[3].

Results are expressed as mean =+ standard error (SE). The prevalence rate of
sarcopenia was calculated as follows: number of patients with sarcopenia/33 patients X
100 (%). Data were analyzed using the Mann-Whitney U test, chi-squared test, and one-
way analysis of covariance. A P value of <0.05 was considered to indicate statistical

significance. Statistical analyses were performed with IBM SPSS 17.0 J statistical
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software (IBM SPSS Japan, Inc., Tokyo, Japan).

Of the 33 patients, 14 patients had sarcopenia (sarcopenia group) and 19 patients did
not (non-sarcopenia group), resulting in a prevalence rate of sarcopenia of 42.2%.
Although the percentage of male patients tended to be higher than that of the female
patients, there were no significant differences in patient characteristics between the two
groups (Table 1). There were, however, significant differences in the levels of
hemoglobin and C-reactive protein, but not of serum albumin, between the two groups
(Table 1).

With regard to handgrip strength, knee extensor muscle strength, one-leg standing
time and gait speed of physical function parameters, average number of steps per day of
PA, Hb and SMI in the sarcopenia group were all significantly lower than those in the
non-sarcopenia group (Table 1, Figure 1).

This is the first study, to our knowledge, to report that physical function parameters,
average number of steps per day of PA, Hb and SMI were significantly lower in HD
patients with sarcopenia than in those without sarcopenia. Yamada et al. [5] reported
that the prevalence rates of sarcopenia, as determined by the algorithm suggested by the
European Working Group on Sarcopenia in Older People, in community-dwelling older
Japanese men and women aged 65 to 89 years were 21.8% and 22.1%, respectively. The
prevalence of sarcopenia in the HD patients in the present study (42.2%) was higher
compared with that in the Yamada et al. study.

Sarcopenia is closely associated with such factors as inflammatory markers,
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depression, and cognitive dysfunction [6]. In the present study, the level of C-reactive
protein, a biomarker of inflammatory reaction, was significantly higher in the
sarcopenia group than in the non-sarcopenia group, which supports the finding from the
previous study [6].

However, in the present study, knee extensor muscle strength and one-leg standing
time of physical function parameters, average daily steps of PA and Hb in the sarcopenia
group were also significantly lower than those in the non-sarcopenia group. It was thus
revealed that when comparing the HD patients with and without sarcopenia, knee
extensor muscle strength and one-leg standing time of physical function parameters as
well as average daily steps of PA and Hb, which so far have not been used as diagnostic
criteria, were clearly decreased in the patients with sarcopenia.

Limitations in the present study include its small sample size and that sex-related
differences could not be evaluated.

In conclusion, in HD patients with sarcopenia, handgrip strength, knee extensor
muscle strength, one-leg standing time and gait speed of physical function parameters,
average daily steps of PA, Hb and SMI may be negatively affected compared with those

in HD patients without sarcopenia.
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Figure Legend

Fig. 1. Differences in physical function parameters between the sarcopenia and non-
sarcopenia groups. Hand grip strength, gait speed, knee extensor muscle strength, one-
leg standing time, average steps/day of PA, and SMI in the sarcopenia group were all
significantly lower than those in the non-sarcopenia group. PA, physical activity; SMI,

skeletal muscle index.
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Table 1

Patient characteristics, physical function, physical activity, and skeletal muscle index

Sarcopenia group Non-sarcopenia group F, Z, %> P value
n=14 n=19 values
Age (yrs) 70.5+2.2 65.5+2.4 -1.35 0.19
Sex (male, %) 78.6 47.4 3.29° 0.07
BMI (kg/m?) 21.3+£0.8 21.8+0.9 -0.35 0.73
Duration of hemodialysis 533+£5.5 50.1 +8.8 -0.32 0.81
(months)
Primary kidney disease (n)
DM/nephrosclerosis/other 4/3/7 4/6/9 0.50* 0.78
Biochemical parameters
Hemoglobin (mg/dl) 10.7+0.3 11.7+0.2 6.39 0.02
(10.2-11.3) (11.2-12.2)
Serum albumin (mg/dl) 3.9+0.1 3.8+0.7 0.95 0.34
(3.8-4.1) (3.7-4.0)
C-reactive protein (mg/dl) 0.5+0.1 0.1£0.1 4.89 0.04
(0.2-0.8) (0.2-0.3)
Physical function
Handgrip strength (kgf) 202 +1.1 27.8+1.0 24.31**  <0.001
(17.9-22.6) (25.8-29.8)
Gait speed (m/sec) 1.4+0.1 2.0+0.1 25.72**%  <0.001
(1.2-1.5) (1.8-2.1)
Knee extensor muscle 0.42+£0.03 0.52+0.03 5.56%* 0.03
strength (kgf/kg) (0.35-0.48) (0.47-0.58)
One-leg standing time 20.5+5.6 459+48 11.27**  <0.001
(sec) (9.0-32.0) (36.1-55.7)
Number of steps/day 3269.8 +964.7 7372.5 + 821.5 9.98**  <0.001
(steps) (1299.7-5240.0) (5694.7-9050.3)
Skeletal muscle index 56+0.2 6.5+0.2 9.24**  <0.001
(kg/m?) (5.2-6.1) (6.1-6.9)

Values are mean + standard error (95% confidence interval); covariate: sex.



BMI; body mass index, DM; diabetes mellitus.

*y? value, **F value.
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