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Screening for muscle loss in patients established on peritoneal
dialysis using bioimpedance
GHB Greenhall and A Davenport

BACKGROUND/OBJECTIVES Kidney dialysis patients with sarcopenia have increased mortality. Screening for low muscle mass may
allow interventions at an earlier stage to help improve outcomes. We wished to determine the prevalence of low muscle mass in a
cohort of peritoneal dialysis (PD) patients.
SUBJECTS/METHODS We measured lean body mass index (LBMI) in 490 PD patients by bioimpedance, grading patients using two
different classifications of sarcopenia.
RESULTS: LBMI was 9.7 ± 1.9 kg/m2, mean age was 55.3 ± 16.4 years, 53.1% were male, 33.7% were diabetic and 51% were
Caucasoid. 98.5% of patients were classified as having sarcopenia based on LBMI cutoffs from NHANES data, whereas 28.8% had
moderate and 6.3% severe sarcopenia using a grading correlated with functional disability. Lower muscle mass was associated with
increasing co-morbidity (β= 0.34, P= 0.02) and age (β= 0.01, P= 0.006), and negatively with body mass index (β=− 0.23, Po0.001),
log serum creatinine (β=− 0.231, Po0.001), normalised protein nitrogen appearance (β=− 1.33, Po0.001) and log urine volume
(β= − 0.28, P= 0.002). There was no association with duration of PD, dialysis prescription, residual renal function or solute
clearances.
CONCLUSIONS: There is currently no agreed universal definition for sarcopenia, and prevalence varied markedly depending on the
scoring system. Prevalence was not associated with small solute clearances, but was associated with sex, age co-morbidity, BMI and
ethnicity. There was an association with dietary protein intake and urine volume, which may allow for dietary interventions and
strategies to preserve urine output to reduce muscle loss in PD patients.
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INTRODUCTION
Body composition is typically divided into fat mass and fat free
mass, predominantly skeletal muscle, which contributes to around
40% of total body weight and 50% of body protein.1 Skeletal
muscle mass acts as a reserve of protein stores for the body, and
muscle can be catabolised to release proteins and amino acids at
times of need. Patients with chronic kidney disease are potentially
at greater risk of muscle wasting because of increased urinary
protein losses and reduced dietary protein intake,2 and dialysis
patients may also have protein and amino acid losses in the
dialysate.3 In addition, patients with chronic kidney disease are
more likely to have increased muscle loss because of a
combination of factors, including metabolic acidosis, vitamin D
deficiency, insulin resistance, anaemia, reduced physical activity,
steroid therapy and treatment with other immune suppressants,
testosterone deficiency in men and depression.2,4,5 It has been
suggested that the uraemic state causes changes in muscle
bioenergetics, due to a mitochondrial energy deficit,4 although on
routine light microscopy muscle biopsies generally show non-
specific changes with type II muscle fibre atrophy.6

Muscle mass typically starts to decline after the age of 50, with
estimates of 0.5–1.0% loss per year. Sarcopenia encompasses both
loss of muscle mass and a loss of muscle function.7 However, there
is no universally agreed definition of sarcopenia, particularly for
patients with chronic kidney disease.8 Baumgartner et al.9

proposed a pragmatic definition of sarcopenia based on the
measurement of lean body mass by dual-energy X-ray

absorptiometry (DEXA), defining sarcopenia as 42 s.d. below
the mean lean body mass for gender-specific healthy young
adults. Subsequently, the European Society on Clinician Nutrition
and Metabolism Special Interest Groups on geriatric nutrition and
on cachexia–anorexia in chronic wasting diseases published a
consensus definition,10 combining both reduced muscle mass,
again 42 s.d. below the mean measured in young adults (aged
18–39 years from the 3rd National Health and Nutrition
Examination Survey (NHANES) population) of the same sex and
ethnic background, and a reduced gait speed.7 However, as most
muscle mass is in the limbs, adjusting skeletal muscle mass for
height permits comparison between patients,11 and a lowered
skeletal muscle index below an accepted normal range for men
and women has also been used to diagnose sarcopenia.7

Although the earlier definitions of sarcopenia used lean body
mass measured by DEXA, more recent reports have used
bioimpedance assessments of lean body mass and skeletal
muscle.7 We have previously reported that there is a strong
correlation between lean body mass measured by multi-frequency
bioelectrical impedance assessments (MFBIA) and DEXA in dialysis
patients.12,13 We wished to determine the prevalence of low
muscle mass in patients with chronic kidney disease established
on peritoneal dialysis using MFBIA assessments of body composi-
tion. We employed two definitions of sarcopenia; lean body mass
index (LBMI) 42 s.d. below normal adult values,14 and a graded
classification derived from functional assessments, in which the
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degree of sarcopenia correlated with normal, moderate and
severe disability.15

METHODS
We measured body composition in 490 adult peritoneal dialysis out-
patients attending for routine assessment of peritoneal dialysis adequacy
using MFBIA, with an eight electrode multi-frequency segmental
bioimpedance device (InBody 720, Seoul, South Korea). Patients did not
have peritonitis or other infections, or hospital admissions within the
previous 6 weeks. MFBIA16 was measured in a previously reported
standardised manner; first patients were asked to empty the bladder and
then peritoneal dialysate was drained out, as ascites and peritoneal
dialysate can potentially alter bioimpedance-derived body composition
measurements.17,18 Patients with amputations, pregnancy and those who
were wheelchair bound were excluded.19

We determined residual renal function by measuring 24 -h urinary urea
and creatinine and taking the mean clearance adjusted to 1.73 m2 from
the urinary collection as part of the peritoneal dialysis adequacy
assessment. Similarly, urea, creatinine and protein were measured in
24 -h spent peritoneal dialysate effluents, with corresponding serum
biochemistry (Roche Integra, Roche Diagnostics, Lewes, UK), using the
bromocresol green method for albumin determination and module P for
enzymatic creatinine measurements. Peritoneal dialysis adequacy was
determined by standard methods.19 Normalised protein nitrogen appear-
ance rate was calculated using the Randerson equation,20 adjusted for
body weight on the day bioimpedance was measured.
Patient demographics and ethnicity were obtained from the Royal Free

Hospital computerised records. Patient co-morbidity was determined using
the Davies-Stoke co-morbidity scoring system.21 All patients who passed
more than 200 ml urine/day were prescribed 250 mg frusemide.
Muscle loss was defined by LBMI 42 s.d. below normal adult values

(Supplementary Table 1),14 and also using a graded classification derived
from functional assessments, with skeletal muscle cut points of 8.51–10.75
and ⩽ 8.50 kg/m2 for men, and 5.76–6.75 and ⩽ 5.75 kg/m2 for women to
denote moderate and high physical disability risk, respectively.15

This retrospective audit complied with the UK National Health Service
guidelines for clinical audit and service development (UK National Health
Service guidelines for clinical audit and service development, available
at http://www.hra.nhs.uk/documents/2013/09/defining-research.pdf, and
http://www.gov.uk/government/publications/health-research-ethics-com
mittees-governancearrangements).

Statistical analysis
Data are presented as mean± s.d., median (interquartile range), or
percentage. Standard statistical tests were used to analyse data, (t-test,
Mann–Whitney U-test, ANOVA, Kruskal–Wallis, or χ2-test) with appropriate
post hoc corrections made for multiple testing (Tukey or Dunn), where
appropriate. Correlation was by Pearson or Spearman analysis, depending
upon whether variables were normally distributed. Nonparametric data
was log transformed for multivariable step forward linear analysis, using all
variables with a Po0.1 correlation and those variables considered to be of
clinical significance, and then variables were excluded if not statistically
significant, unless they improved the model fit. The model was checked for
collinearity. Statistical analysis used Prism 6.0 (Graph Pad, San Diego, CA,
USA) and SPSS 22 (University Chicago, Chicago, IL, USA). Statistical
significance was taken as Po0.05.

RESULTS
Body composition was measured by MFBIA in 490 patients out of
a possible total cohort of 525 patients. Patients with amputations,
those who were wheelchair bound and those with clinical volume
overloaded were excluded. The mean age of the patients studied
was 55.3 ± 16.4 years, 53.1% were male and 33.7% diabetic.
Median Davies co-morbidity score was 1.0 (0–2). 25.1% patients
were treated by continuous ambulatory peritoneal dialysis, 20.4%
by overnight automated peritoneal dialysis with no day time
exchange and 54.5% automated peritoneal dialysis with a day
time exchange for a median of 3 (2–17) months. In all, 30.4% of
patients used hypertonic glucose exchanges (22.7 g/l dextrose),

23.0% used neutral pH glucose dialysates and 77% patients used
7.5% icodextrin dialysate.
Patient body composition, standard laboratory investigations

and urinary and peritoneal dialysis clearances are set out in
Table 1.
We divided patients into those with and without loss of muscle

mass based on normative values from the NHANES cohort14 as
recommended by the European and International consensus
expert groups.7,10 Using this metric, 98.9% of our patients had loss
of muscle mass.
We then divided patients according to LBMI with cutoff points

which have been shown to correlate with the degree of functional
disability (normal muscle mass, moderate loss of muscle mass and
severe loss of muscle mass) (Table 2). In all, 64.9% of patients had
loss of muscle mass, 28.8% moderate and 6.3% had severe loss of
muscle mass. We found greater loss of muscle mass in diabetic
patients and older patients and those of South Asian ethnicity
(Figure 1). As expected, a higher degree of loss of muscle mass
was associated with lower body weight and body mass index.
However, for men increasing sarcopenia grade was associated
with a significant increase in percentage body fat (grade 1:
23.8 ± 10.1%, grade 2: 27.8 ± 10.1% and grade 3: 32.1 ± 10.1%,
Po0.01).
Serum urea, creatinine and albumin concentrations were higher

in patients without loss of muscle mass. There was no association
between the degree of loss of muscle mass and duration of PD
therapy, PD modality, or measures of clearance. Urine output,
however, was lower in those with severe loss of muscle mass

Table 1. Patient body composition, standard laboratory investigations
and peritoneal dialysis prescription and clearances. Results expressed
as mean± s.d., or median (interquartile range), or percentage

Variable Result

Weight, kg 72.0± 16.0
Ethnicity Caucasoid, % 51.0
Ethnicity South Asian, % 19.0
Ethnicity African-Afro-Caribbean, % 21.4
Ethnicity East Asian, % 5.5
BMI, kg/m2 26.1± 4.8
Skeletal muscle mass, kg 27.0± 7.5
Fat mass, kg 22.3± 10.7
% body fat 20.9 (22.5–38.8)
LBMI, kg/m2 9.7± 1.7
Fat mass index, kg/m2 8.3± 4.1
Serum urea, mmol/l 18.3± 5.5
Serum creatinine, µmol/l 582 (445–755)
Serum albumin, g/l 37.8± 6.5
Serum total protein, g/l 66.5± 6.8
Serum total cholesterol, mmol/l 4.7± 1.3
Corrected serum calcium, mmol/l 2.32± 0.18
Serum phosphate, mmol/l 1.52± 0.41
Plasma glucose, mmol/l 5.6 (4.6–7.6)
Glycated haemoglobin, nmol/mol 37 (33–47.9)
CRP, mg/l 4.0 (1.0–9.0)
Haemoglobin, g/l 112.7± 15.9
Darbopoietin dose, µg/week 15 (0–30)
Urine volume, ml/day 1059 (495–627)
Urinary urea and creatinine clearance,
ml/min/1.73 m2

4.7 (2.3–7.5)

Weekly urinary Kt/Vurea 1.2 (0.94–1.97)
Urinary creatinine clearance, l/week/1.73 m2 45.9 (23.3–74.5)
Weekly peritoneal, Kt/Vurea 1.23 (0.9–1.50)
Peritoneal creatinine clearance, l/week/1.73 m2 33.2 (23.2–45.3)
Normalised protein nitrogen appearance rate,
g/kg/day

0.93± 0.24

Abbreviations: BMI, body mass index; CRP, C-reactive protein; LBMI, lean
body mass index.
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(Table 2). There were no differences in muscle mass when patients
were compared according to duration of peritoneal dialysis
therapy (Table 3). The ratio of extracellular water (ECW) to total
body water and co-morbidity score both increased with more
severe loss of muscle mass (Figures 2 and 3).
A univariate analysis was undertaken (Table 4), and all variables

with a Po0.1 value were then included along with variables

considered to be of clinical relevance in a multivariate step
forward regression model. Nonparametric data were log trans-
formed if appropriate to improve distribution. LBMI was positively
associated with male gender, BMI, urine output, serum creatinine,
nPNA, and negatively associated with age and co-morbidity grade
(Table 5).

DISCUSSION
Sarcopenia is associated with increased risk of mortality.22 We
used bioimpedance to assess body composition and measure
muscle mass. Previous studies have validated bioimpedance
techniques against DEXA scanning in haemo- and peritoneal
dialysis patients,12,13,23 and reported on the reproducibility of
bioimpedance measurements.17,24 However, the presence
of peritoneal dialysate does have an effect on measurements of
muscle and fat,16 and as such measurements should preferably be
made when dialysate has been drained out.25 As with DEXA scans,
muscle mass many be overestimated by bioimpedance if patients
are overhydrated.26

Currently, many definitions of sarcopenia depend on cutoff
points derived from the US NHANES data, with some definitions
based on muscle mass measurements from a healthy young
population, and others using cutoff points derived from local
populations.9,14,15,27 When we used a definition of loss of muscle

Table 2. PD patients divided according to loss of muscle mass grading based on LBMI cutoffs and functional assessment15

Loss of muscle mass grading Normal Mild Severe P-value

Number (%) 318 (64.9) 141 (28.8) 31 (6.3)
Male 95 (19.4) 134 (27.3) 31 (6.3) χ2= 95
Female 223 (45.5) 7 (1.4) 0 Po0.001
No diabetes 224 (45.7) 89 (18.2) 12 (2.4) χ2= 12.9
Diabetic 94 (19.2) 52 (10.6) 19 (3.9) P= 0.002
CAPD 74 (15.1) 37 (7.6) 12 (2.4) P40.05
APD cycler 244 (49.8) 107 (21.8) 19 (3.9)
22.7 g/dl dialysate 92 (18.8) 44 (9.0) 12 (2.4) P40.05
No 22.7 g/l dialysate 224 (45.7) 96 (19.6) 19 (3.± 9)
Icodextrin used 239 (48.8) 112 (22.9) 24 (4.9) P40.05
No icodextrin 77 (15.7) 28 (5.7) 7 (1.4)
Age, years 52.1± 15.1 59.7± 17.6* 67.0± 14.3* Po0.001
PD treatment, months 3 (2–17) 3 (2-16.8) 2 (2-16) P40.05
LBMI, kg/m2 9.92± 2.28 9.59± 0.99* 7.93± 0.52* Po0.001
FMI, kg/m2 8.70± 4.34 7.38+3.51* 7.55± 3.16* Po0.001
Weight, kg 73.2± 17.4 72.0± 13.0 60.6± 8.1 Po0.001
BMI, kg/m2 26.9± 5.1 25.2± 4.0* 22.7± 3.0* Po0.001
% body fat 31.0± 11.7 28.1± 10.0 32.1± 10.1 P40.05
Urea, mmol/l 18.5± 5.6 18.3± 5.0 16.1± 6.1* P= 0.048
Creatinine, µmol/l 583 (433–811) 590 (464–734) 494 (412–610)* P= 0.03
Albumin, g/l 38.5± 7.2 36.8± 4.8* 36.0± 0.44 P= 0.03
Cholesterol, mmol/l 4.9± 1.3 4.5± 1.2* 4.6± 1.0 Po0.01
CRP, g/l 3 (1–7) 4 (1–10) 7 (2.8–12.8) P40.05
Glucose, mmol/l 5.3 (4.5–6.9) 6.0 (4.9–8.2)* 8.7 (6.4–15.0)* Po0.01
Haemoglobin, g/l 111.2± 16.6 111.5± 14.0 115.8± 14.2 P40.05
Weekly, Kt/Vurine 1.32 (0.58–1.53 1.11 (0.71–1.83) 0.96 (0.58–1.88) P40.05
RRF, ml/1.73 m2 4.9 (2.2–8.2) 4.5 (2.5–7.0) 3.4 (2.1-5.2) P40.05
Urine, ml/day 1137 (534–1662) 1014 (494–1595) 688 (425–1010)* P40.01
Urine creatinine, l/week/1.73 m2 50.7 (22–78.5) 41.4 (26.2–65.8) 36.7 (22.3–53.8) P40.05
Weekly, Kt/Vperitoneal 1.21 (0.93–1.53) 1.26 (0.94–1.44) 1.28 (1.02–1.58) P40.05
Peritoneal creatinine, l/week/1.73 m2 32.1 (22.9–45.2) 33.7 (23.4–44.0) 38.6 (25.0–48.0) P40.05
Peritoneal protein, g/day 5.6± 2.9+ 4.8± 2.1 5.1± 2.1 P40.05
nPNA, g/kg/day 0.95± 0.25 0.90± 0.22 0.87± 0.22 P40.05

Abbreviations: APD, automated peritoneal dialysis; BMI, body mass index; CAPD, continuous ambulatory peritoneal dialysis; CRP, C-reactive protein; FMI, fat
mass index; LBMI, lean body mass index; nPNA, normalised protein nitrogen appearance rate; PD, peritoneal dialysis; RRF, residual renal function from
combined urinary urea and creatinine clearance. P-values given for χ2-test, *P-value given vs grade 0 (no loss of muscle mass). +Po0.05 vs R arm access. Data
displayed as number, mean± s.d., or median (interquartile range) or percentage. Functional assessment is graded as 0 (no loss of muscle mass 410.75 kg/m2

for men and 46.75 kg/m2 for women), grade 1 (moderate loss of muscle mass 8.51–10.75 kg/m2 for men, and 5.76–6.75 kg/m2 for women), grade 2 (severe
loss of muscle mass o8.51 kg/m2 for men and o5.76 kg/m2 for women).

Figure 1. Loss of muscle mass according to LBMI cutoffs according
to functional assessments

15

and racial origins, grades 0 (normal),
1 (moderate) and 2 (severe). χ2= 60.6, Po0.001.
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mass based on normative values from the NHANES data set,
almost all our patients fulfilled the criteria for loss of muscle mass.
Previous reports using the NHANES data set have reported up to a
20-fold difference in the prevalence of sarcopenia depending on
the cutoff point used by different societies and study groups.28

Others have reported varying prevalence for sarcopenia, when
using different definitions.23 Other definitions of sarcopenia have
attempted to include a functional element in addition to a
measurement of muscle mass.7,10 When we used a grading system
developed from a functional assessment of disability, the
prevalence of loss of muscle mass fell, with 64.9% of patients
being classified as normal, 28.8% as moderate and 6.3% as severe
loss of muscle mass.15 This highlights the need for an agreed
definition to allow for interventional studies to assess treatments
to reverse or prevent sarcopenia.

Muscle mass naturally declines with older age. Although there
are many potential risk factors for muscle wasting in patients with
chronic kidney disease,2,4 because of the differences in definitions
of sarcopenia, few studies have demonstrated more severe
sarcopenia in dialysis patients compared with age- and sex-
matched patients.29 We found an association between loss of
muscle mass grade and age and sex, with a much greater
prevalence for men. This may be explained using higher cutoff
levels for women compared with that in some other studies.30 We
also noted a greater prevalence in patients from the South Asian
subcontinent, and patients from this ethnic background have
been previously noted to have lower muscle mass than
Caucasoids and African-Afro-Caribbeans.31 Similarly, we noted a
greater prevalence in diabetic patients, and again there are
reports of changes in body composition in patients with diabetes,
particularly those with type 2 diabetes.32 In keeping with previous
observations, we noted that BMI appeared protective, and studies
have shown that body size is significantly associated with
improved physical functioning and quality of life.33 Our data
showed an association with higher serum creatinine concentra-
tions and normalised urea nitrogen appearance rates being

Table 3. The effect of the duration of PD therapy (PD vintage) in months

PD vintage ⩽ 12 months 412 ⩽ 24 months 424 o48 months ≽48 months

Number 376 46 57 43
LBMI, kg/m2 9.84± 2.09 9.47± 3.72 9.68± 1.41 8.76± 1.46*
FMI, kg/m2 8.04± 4.32 9.34± 4.2 8.76± 3.61 8.10± 3.32
Age decade 51.4± 17.3 48.5± 16.6 50.2± 14.5 55.5± 15.0
Predicted LBMI, kg/m2 18.07± 1.78*** 17.59± 1.84*** 17.98± 1.84*** 17.66± 1.76
Predicted FMI, kg/m2 9.31± 1.60 9.68± 1.62 9.66± 1.80 9.96± 1.55
ΔLBMI, kg/m2 8.21± 2.18 8.18± 1.67 8.24± 1.50 8.86± 1.75
ΔFMI, kg/m2 1.28± 3.95 0.27± 4.15 0.95± 2.98 1.89± 2.84
Sarcopenia grade 1 (1–2) 1 (1–2) 1 (1–2) 1 (1–2)

Abbreviations: FMI, fat mass index; LBMI, lean body mass index; PD, peritoneal dialysis. *Po0.05 vs PD vintageo12 months. ***Po0.001 vs PD
vintage448 months. Lean body mass index (LBMI), fat mass index (FMI), patient ages arranged according to decades (age decade), predicted LBMI and FMI
derived from males and females adapted from Kelly et al, difference between predicted and measured (Δ LBMI or ΔFMI) and sarcopenia grade. LBMI Data
expressed as mean ± s.d., or median (interquartile range).

Figure 2. LBMI cutoffs according to functional assessments grades 0
(normal), 1 (moderate) and 2 (severe)15 and Davies co-morbidity
grades.20 χ2= 37.8, Po0.001.

Figure 3. LBMI cutoffs according to functional assessments grades 0
(normal), 1 (moderate) and 2 (severe),15 and ECW as a percentage of
total body water (TBW). ***Po0.001 vs normal (grade 0).

Table 4. Univariate analysis of loss of muscle mass grades15

Variable r-Value P-value

Male sex 0.509 o0.001
Davies co-morbidity score 0.314 o0.001
Age 0.28 o0.001
ECW/TBW 0.026 o0.001
BMI − 0.24 o0.001
Glucose 0.229 o0.001
LBMI 0.21 o0.001
Ethnicity 0.186 0.016
Weight − 0.151 0.008
Fat mass index − 0.14 0.0026
Urine volume − 0.117 0.0096
Diabetes 0.15 0.006
Serum albumin − 0.13 0.0029
Haemoglobin 0.124 0.0067
Cholesterol − 0.119 0.016
Log CRP 0.115 0.011
nPNA − 0.110 0.016
Erythropoietin dose, week − 0.095 0.037

Abbreviations: BMI, body mass index; CRP, C-reactive protein; ECW,
extracellular water; LBMI, lean body mass index; nPNA, normalised
nitrogen protein appearance rate; TBW, total body water. Analysis by
Pearson for parametric data and Spearman analysis for nonparametric
variables.
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protective against loss of muscle mass. Thus would suggest that
these patients not only had greater dietary protein intake but also
were more active with greater metabolic turnover. This is in
keeping with recent reports that patients starting dialysis with
higher serum urea and creatinine concentrations have higher
survival rates.34 We found that co-morbidity had a strong
correlation with the prevalence of loss of muscle mass, supporting
previous observations, linking co-morbidity and inflammation.35,36

This association with inflammatory conditions links changes in
ECW and intracellular water,37 with an increased ECW/total body
water ratio.36,38 Although we found no association between
residual renal function and loss of muscle mass, which is in
keeping with previous studies in patients with chronic kidney
disease after adjusting for age and other factors,29 we did note
that greater daily urine volume appeared to be protective against
loss of muscle mass. Urine output in peritoneal dialysis patients is
associated with lower ECW/total body water ratios because of a
combination of both lower ECW and also greater ICW and cell
mass.39 In addition to finding no association between loss of
muscle mass and measured residual renal function, we also
observed no association with peritoneal dialysis prescriptions,
dialysate prescriptions or delivered dose of dialysis measured by
urea clearance (Kt/V) or litres of creatinine cleared adjusted for
body surface area. This may be due to clinical practice guidelines
advising dialysis-dosing targets for patients, and repeated studies
have not shown any survival benefit for higher targets in dialysis
patients.40

The term sarcopenic obesity has been used to describe the
coexistence of increased fat mass and low skeletal muscle mass.
The definition varies between studies.15,28 In keeping with
previous reports, we noted particularly for males that increasing
sarcopenia grade was associated with increased percentage body
fat.41,42 Although body composition changes with age, there has
been speculation as to whether increased fat mass is a risk factor
for low muscle mass, or whether chronic inflammatory conditions
lead to increased body fat and muscle loss.42

We performed a cross-sectional analysis, and as such do not
have longitudinal follow-up data to determine whether changes in
body composition occur with duration of peritoneal dialysis
therapy, or track or precede changes in inflammatory markers,
such as CRP or hospital admissions. Although previous studies
have reported reproducible body composition results in peritoneal
dialysis patients using the InBody bioimpedance device and
validated this against dual electron X ray absorption
measurements,13 not all bioimpedance devices are equal, and as
with dual electron X ray absorption measurements then peritoneal
dialysate must be drained out, to ensure more accurate
measurements.17

We examined the prevalence of loss of muscle mass in a cohort
of almost 500 adult patients established on peritoneal dialysis and
noted a wide variation in prevalence depending upon the
definition used. Definitions or sarcopenia vary, ranging from

those based simply on lean body mass, to those adding a
functional component, such as testing muscle strength, or sit-to-
stand testing. When we used a definition that combined LBMI,
which we measured by bioimpedance,43 and included a grading
system derived from functional assessment, then the prevalence
was much lower than that simply based solely on muscle mass
alone. As expected, loss of muscle mass was more prevalent with
increasing age and co-morbidity. However, loss of muscle mass
was less prevalent for patients with greater body mass index, and
estimated dietary protein intake, based on peritoneal dialysate
effluent and urinary urea, and higher serum creatinine concentra-
tions. However, the association with dietary protein intake, urinary
urea and serum creatinine may simply reflect greater muscle
mass, physical activity and dietary protein intake. We found that
patients from the South Asian subcontinent had a greater
prevalence of loss of muscle mass; this may be due to the low
representation of this ethnic group in the NHANES study
population, but these patients are more likely to eat vegetarian
diets and have diabetes.
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