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Abstract

Objectives The phenotype associated to reduced physical
activity (PA) in dialysis patients is poorly documented. We
here evaluate weekly PA in two independent cohorts.
Methods Cross-sectional study with PA assessed by the
number of steps/day measured by pedometer in two cohorts
of prevalent dialysis patients: (1) peritoneal dialysis (PD)
patients (n = 64; 62 £ 14 years; 70 % men) from Stock-
holm, Sweden using the pedometer for 7 consecutive days;
(2) hemodialysis (HD) patients (n = 78; 63 £ 12 years;
65 % men) from a single center in Madrid, Spain using the
pedometer for 6 consecutive days: 2 HD days, 2 non-HD
midweek days and 2 non-HD weekend days. In both
cohorts, comorbidities, body composition, nutritional sta-
tus, and related biomarkers were assessed. Cohorts were
not merged; instead data were analyzed separately serving
as reciprocal replication analyses.

Results Most patients (63 % of PD and 71 % of HD)
were considered sedentary (<5,000 steps/day). PD patients
had on average 4,839 £ 3,313 steps/day. HD patients had
3,767 + 3,370 steps/day on HD-free days, but fewer steps/
day on HD days (2,274 £ 2,048 steps/day; p < 0.0001). In
both cohorts, and across increasing PA tertiles, patients
were younger and had less comorbidities. Higher PA was
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also accompanied by better nutritional status (depicted by
albumin, pre-albumin, creatinine and normalized protein
catabolic rate in HD, and by albumin and subjective global
assessment [SGA] in PD), higher lean body mass, and
lower fat body mass (bioimpedance and/or dual-energy
X-ray absorptiometry [DEXA]). Higher levels of PA were
accompanied by lower levels of C-reactive protein in PD.
Age and lean body mass were the strongest multivariate
predictors of PA in both cohorts.

Conclusion There is a high prevalence of sedentary
behavior in dialysis patients. Better physical activity was
consistently associated with younger age, lower presence
of comorbidities and better nutritional status. Pedometers
represent a simple and inexpensive tool to objectively
evaluate physical activity in this patient population.

Keywords Physical activity - Body composition -
Pedometer - Dialysis

Introduction

Whereas mortality risk factors such as inflammation,
mineral and bone disorders and protein-energy wasting
(PEW) have been thoroughly investigated in chronic kid-
ney disease (CKD), including dialysis patients, the role of
physical activity/inactivity-an important issue for public
health-has in general received less attention in studies on
CKD patients. It is well established that a sedentary life-
style is associated, inter alia, with high prevalence of car-
diovascular events and increased mortality [1] while
regular physical activity, even in small doses, bestows
substantial health benefits [2]. Several of these known
benefits, i.e. better control of diabetes and blood pressure
[3], improved heart rate variability, and reduction in
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arterial stiffness [4], are particularly relevant for patients
with end-stage renal disease (ESRD) in whom cardiovas-
cular mortality accounts for approximately 40 % of all
deaths [5].

Besides a positive impact on cardiovascular health, an
active lifestyle is also linked to better nutritional status, and
physical fitness and adequate walking capacity have been
shown to be associated also with improved psychological
well-being and enhanced health-related quality of life [6].
Such benefits of physical activity have been shown also in
ESRD patients [7]. However, although most dialysis
patients are rather sedentary and therefore are exposed to
an increased risk, nephrologists are in general not well
aware of the degree of physical activity (PA) performed by
their patients; thus, counseling about this topic as an active
part of their daily clinical practice is often lacking [8].
Furthermore, few facilities offer structured exercise pro-
grams [9].

Since walking represents a substantial part of daily PA,
pedometers to assess the daily spontaneous activity of
patients should be an attractive tool to quantitate PA in a
simple and inexpensive way. Additionally, pedometers
have been validated for use in research and clinical practice
[10]. The aim of this study was to evaluate in two dialysis
populations PA as assessed by pedometers and to deter-
mine associations between degree of PA and phenotype
characteristics among these patients.

Materials and methods
Patients and study design

This cross-sectional study was performed in two cohorts of
patients from two different countries who were treated with
two different dialysis modalities. Because of these differ-
ences as well as differences in assessment, cohorts were not
merged. Instead, we analyzed them separately and present
them as replication cohorts.

Hemodialysis cohort

The hemodialysis (HD) cohort consisted of prevalent
clinically stable patients treated at the Severo Ochoa
Hospital, Leganes, Madrid, Spain who had been on HD for
more than 2 months and without hospital admissions in the
month preceding the investigation. Patients with physical
limitations (amputation) and neurological impairment were
excluded because of the difficulty of assessing PA. From
110 eligible patients, 78 patients [mean age 63 + 12 years;
65 % men; median dialysis vintage 32 (interquartile range
(IQR) 4-127) months] met the inclusion criteria and
accepted to participate. Twenty-eight (36 %) patients were
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diabetics and 36 (46 %) patients had a history of cardio-
vascular disease (CVD).

Peritoneal dialysis cohort

The peritoneal dialysis (PD) cohort consisted of prevalent
PD patients at the Karolinska University Hospital, Stock-
holm, Sweden. From a cohort of 84 patients, measurement
of PA was available in 64 patients [mean age
62 £ 14 years; 70 % men; median dialysis vintage 9 (4-36)
months] who were included in the current study. PD treat-
ment was provided as continuous ambulatory peritoneal
dialysis (CAPD) in 74 % of the patients and automated PD
(APD) in 26 %. In this group, 15 (23 %) patients were
diabetics, and 26 (41 %) patients had a history of CVD.

Informed consent was obtained from all patients prior to
their inclusion in the study. The study protocol was
approved by the Ethics Committees of the Severo Ochoa
Hospital and Karolinska Institutet/Karolinska University
Hospital, respectively.

Clinical data including comorbidities

Each patient’s medical chart was reviewed to extract
demographic and clinical data, and comorbidities. The
presence of CVD and diabetes mellitus (DM) was recor-
ded. CVD was defined as cardiac, cerebrovascular
(including stroke) or peripheral vascular disease. Blood
pressure was presented as mean blood pressure, defined as:
diastolic pressure + (systolic pressure—diastolic pressure)/
3. The dose of erythropoietin-stimulating agents (ESAs)
was recorded.

Anthropometric evaluation and assessment
of nutritional status

Body weight, body mass index (BMI) and anthropometric
measurements were recorded. BMI was calculated as dry
body weight in kg/(height in meters)>. Dry weight was
defined as the lowest weight a patient could tolerate after
dialysis without developing hypotension, and was deter-
mined at routine dialysis assessment. In HD patients, the
normalized protein catabolic rate (nPCR), a measure of net
protein catabolism, adjusted for body size, was used as an
estimate of dietary protein intake assuming that the patients
were in nitrogen balance [11]. The formula used was:
nPCR = (0.0136 x F) + 0.251, where F is equal to Kt/
V x [(predialysis blood urea nitrogen (BUN)—postdialysis
BUN) =+ 2] [12]. In PD patients, nutritional status was
estimated by subjective global assessment (SGA) rated as
1-4, with score four denoting severe malnutrition (i.e.
PEW). For the purposes of analysis, PEW was defined as
an SGA score >1 [13].
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Laboratory analysis

Blood samples were collected in the morning before the
midweek dialysis session in the HD cohort, while in the PD
patients blood samples were collected on the day of their
monthly routine control. The plasma was separated within
30 min, and samples were kept frozen at —70 °C if not
analyzed immediately. Circulating high-sensitivity
C-reactive protein (hsCRP) was measured by a high-sen-
sitivity nephelometry assay, and cholesterol, creatinine,
albumin and pre-albumin concentrations were measured by
routine methods at the Department of Laboratory Medi-
cine, Karolinska University Hospital, Huddinge and the
Department of Biochemistry, Severo Ochoa Hospital,
respectively.

Body composition assessment

In HD patients, body composition was assessed by bio-
impedance (Body Composition Monitor, BCM, Fresenius
Medical Care, Bad Homburg, Germany). The measurement
was performed immediately before the second dialysis
session of the week. Lean body mass (LBM) and fat body
mass (FBM) were expressed as percentages and normalized
by height yielding a lean tissue index (LTI) and fat tissue
index (FTI). Total body water (TBW), extracellular water
(ECW), intracellular water (ICW) and the relation ECW/
ICW were calculated. Other parameters obtained were
body cell mass in kg and phase angle (Phi50).

In PD patients, body composition was assessed by
means of dual-energy X-ray absorptiometry, DEXA (Lunar
Corp., Madison, WI, USA), estimating LBM and FBM.
The lean body mass index (LBMI) and fat body mass index
(FBMI) were calculated according to Kyle et al. [14] and
expressed as kg/m® Hydration status was assessed using
multi-frequency bioimpedance (Xitron 4000B, Xitron
Tech, San Diego, CA, USA).

Physical activity measurement

Physical activity was estimated by the number of steps/day,
measured by a pedometer. The use of pedometers is con-
sidered a valid option for assessing PA in research [10]. We
used the pedometer-determined PA classification for heal-
thy adults according to Tudor-Locke and Bassett as a
benchmark of PA degree. This classification considers that
more than 10,000 steps per day is the goal for an active life
[15]. Participants with PA recorded below 5,000 steps/day
are considered sedentary [16]. In the HD group, the PA
measurement was performed using a Geonaute-onstep-
400® pedometer; each patient was requested to wear the
device for six consecutive days (two HD days, two HD-free
midweek days, and two HD-free weekend days).

Information on PA was obtained from the device memory,
calculating and recording the average daily steps both on
HD days and HD-free days (midweek and weekend days).
In the PD cohort, PA was measured using the SenseWear-
Pro2-Armband device (Sense Wear Pro2 Armband,
Bodymedia Inc., Pittsburgh, PA, USA). Patients were
asked to use the device for seven consecutive days. Infor-
mation was obtained from the device memory, and an
average of steps/day was recorded.

Statistical analyses

Data are expressed as mean =+ standard deviation (SD) or
median (range of 10th—90th percentile) or percentage, as
appropriate. Statistical significance was set at the level of
p < 0.05. Comparisons between two groups were assessed
with the nonparametric Wilcoxon test for continuous
variables and a y? test for nominal variables. Patients were
divided into three groups according to the tertiles of PA for
each cohort. Differences among three groups were ana-
lyzed using the nonparametric ANOVA Kruskal-Wallis
test. Spearman rank correlation analysis was used to
determine  associations between various selected
parameters.

We used multivariate logistic analysis to study the
association between PA and other parameters. Patients
were divided into two groups based on PA, comparing the
lowest tertile versus the other two tertiles in both cohorts.
The cut-off point in HD patients was 1,618 steps/day and
for PD patients it was 2,769 steps/day. We included age,
gender, hemoglobin (Hb) and LTI (HD)/LBMI (PD) in the
model to predict the physical activity. All statistical anal-
yses were performed using statistical software SAS version
9.4 (SAS Campus Drive, Cary, NC, USA).

Results
Physical activity

HD patients performed on average 3,767 % 3,370 steps/
day on HD-free days. The step count was significantly
lower on HD days (2,274 + 2,048 steps/day, p < 0.0001)
(Fig. 1). PD patients performed on average 4,839 + 3,313
steps/day. There were no differences in steps/day between
APD and CAPD modalities (median [10th—90th percen-
tiles] 5,676 [904-11,419] vs. 4,194 [1,027-9,794] steps/
day, p = 0.32, APD vs. CAPD, respectively). In both
cohorts, only 9 % of patients (7 patients in the HD group
and 6 in the PD group) reached the goal of 10,000 steps/
day. The majority of patients, 55 (71 %) of the HD group
and 40 (63 %) of the PD group, had step counts below
5,000 steps, and thus met the criterion for a sedentary
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Fig. 1 Distribution of daily steps in both cohorts, also showing the
difference in daily steps between HD and HD-free days. HD
hemodialysis, PD peritoneal dialysis

lifestyle. Furthermore, 33 (42 %) patients in the HD cohort
and 18 (28 %) in the PD cohort performed less than 2,500
steps/day. In the HD cohort, PA was higher in men than in
women (4,389 + 3,779 vs. 2,592 4+ 2,030; p < 0.01). In
the PD cohort, no difference was observed between sexes
(5,070 £ 3,404 vs. 4,289 + 3,106; p = 0.39).

Baseline characteristics and nutritional status

For further analyses we divided both cohorts according to
tertiles of PA level. Baseline clinical and biochemical
characteristics are shown in Tables 1, 2. In both cohorts,
across increasing PA activity tertiles patients were younger
and had less comorbid conditions. There was no statisti-
cally significant impact of sex or dialysis vintage across the
tertiles of PA.

PA was significantly associated with a better nutritional
status. In the HD group, this association was depicted by
higher values of albumin, pre-albumin, creatinine and
nPCR. In the PD patients, this association was represented
by lower levels of albumin and higher prevalence of SGA-
malnutrition. Although higher levels of physical activity
were accompanied by lower hsCRP concentrations in both
cohorts, this difference attained statistical significance in
PD patients only (Fig. 2).

Physical activity and body composition

Higher levels of PA were associated with a better body
composition. In both cohorts, and across increasing tertiles
of PA, patients had more lean body mass and less fat body
mass (Tables 3, 4). The associations were weaker (for
LBM) or showed non-statistically significant trends (for
FBM) among PD patients. Regarding hydration status,
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more active patients tended to be less overhydrated even
though this association was not statistically significant.
However, there was a significant inverse association
between physical activity levels and the ratio of extra-
cellular/intracellular water.

Multivariate analysis

In the HD cohort, univariate associations with PA included:
age (tho = —0.31, p = 0.005), sex (tho = —0.21, p =
0.06), CVD (tho = —0.16,p = 0.15), albumin (rtho = 0.38,
p < 0.001), creatinine (rho = 0.50, p < 0.001), nPCR
(rho = 0.38, p = 0.002), hsCRP (rho = —0.20, p = 0.07),
Hb (tho = 0.32, p = 0.004), ESA dose (rho = —0.36,
p < 0.001) and LTI (tho = 0.52, p < 0.001). In the PD
cohort, PA in univariate analysis was associated with: age
(rtho = —0.53, p < 0.001), sex (tho = 0.12, p = 0.32),
CVD (tho = —0.30, p = 0.01), albumin (rho = 0.42, p <
0.001), creatinine (rho = 0.16, p = 0.19), SGA (tho =
—0.34, p = 0.005), hsCRP (rtho = —0.40, p = 0.001), Hb
(rho = 0.46,p = 0.09), ESA dose (tho = —0.17,p = 0.17)
and LBMI (tho = 0.31, p = 0.01).

In multivariate stepwise regression analysis, older age,
low Hb levels (only in the HD cohort) and low lean body
mass were consistent factors independently associated with
low PA in both cohorts (Table 5).

Discussion

This study, examining physical activity (PA) using
pedometers in two different cohorts of dialysis patients,
shows that dialysis patients in general are physically
inactive compared even to sedentary healthy individuals
[17] and that low PA is associated to older age, worse
nutritional status and burden of comorbidities.

Although the pedometer is simple to handle and a val-
idated instrument for research and clinical practice [10],
reports on the use of pedometers in patients with renal
disease are scarce. Consequently, the appropriate levels of
PA among these usually elderly/fragile patients have not
been established. While the classification proposed by
Tudor-Locke et al. [15] for categorizing the degree of PA
according to the number of steps per day is extensively
used, it is likely that the target value proposed for the
healthy population might not be valid for dialysis patients
given their special characteristics and the fact that they are
in general quite elderly. Further studies for defining the
appropriate level of PA are required. According to the
established classification, more than 60 % of both HD and
PD patients did not reach the cut-off point of 5,000 steps
per day in the current study and, accordingly, they were
considered sedentary. Reports from the few studies that
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Table 1 Clinical characteristics  yyriable Lowest < 1,618  Middle 1,619-4,542  Highest > 4,543 pvalue
of HD patients stratified n =26 n =26 n =26
according to tertiles of physical
activity (steps/day as assessed Age, years (range) 69 (57-83) 63 (45-68) 58 (42-73) 0.009
by pedometer) Male sex, n (%) 15 (58 %) 16 (62 %) 20 (77 %) NS
DM, n (%) 11 (42 %) 12 (46 %) 5 (19 %) 0.07
CVD, n (%) 15 (58 %) 12 (46 %) 9 (35 %) NS
Dialysis vintage, months 30 (3-126) 29 (4-135) 35 (5-136) NS
(range)
MBP (mmHg) 88 (79-102) 97 (73-108) 92 (78-109) NS
BMI (kg/m?) 24 (20-32) 25 (20-30) 25 (20-32) NS
nPCR (g/kg/day) 1.00 (0.75-1.23) 1.03 (0.69-1.52) 1.16 (0.89-1.39) 0.05
HD hemodialysis, DM diabetes Urea (mg/dl) 111 (72-145) 124 (68-169) 131 (101-143) 0.02
mellitus, CVD cardiovascular Creatinine (mg/dl) 7.2 (4.7-8.9) 7.8 (5.5-12.6) 9.3 (6.2-11.7) <0.001
disease, MBP rbne;m blood . Albumin (g/dl) 3.8 (3.5-4.1) 4.0 (3.3-4.3) 4.1 (3.8-4.3) 0.02
pressure, BMI body mass index, .
nPCR normalized protein Prealbumin (mg/dl) 24.6 (17.3-32.9) 26.8 (20.0-34.2) 29.5 (21.0-37.7) 0.04
catabolic rate, hsCRP high- hsCRP (mg/l) 8.5 (1.0-59.3) 5 (1.0-20.3) 5 (1-20.8) NS
sensitivity C-reactive protein, Hb (g/dl) 11.9 (10.3-12.9) 11.8 (11.0-14.4) 12.6 (11.1-14.1) 0.02
Hb hemoglobin, ESA ESA dose (Ulkg/week) 180 (27-412) 112 (0-346) 101 (0-208) 0.015
erythropoiesis-stimulating agent
Table 2 Clinical characteristics v riaple Lowest <2,769  Middle 2,779-6,065  Highest > 6,066  p value
of PD patients stratified n =21 n=22 n =21
according to tertiles of physical
activity (steps/day as assessed Age, years (range) 72 (53-83) 62 (50-79) 54 (27-64) <0.001
by pedometer) Male sex, n (%) 13 (59 %) 18 (82 %) 14 (67 %) NS
DM, n (%) 6 (29 %) 5 (23 %) 4 (19 %) NS
CVD, n (%) 12 (57 %) 9 (41 %) 5 (24 %) 0.092
Dialysis vintage, months 6 (4-41) 9 (4-38) 11 (6-31) NS
(range)
BMI (kg/m?) 24 (19-29) 26 (21-30) 25 (19-32) NS
MBP (mmHg) 92 (80-120) 104 (86-129) 98 (84-116) 0.077
A >1 14 (67 % % 524 % 01
PD peritoneal dialysis, DM SGA > (67 %) 8 (36 %) 24 %) 0.013
diabetes mellitus, CVD Urea (mg/dl) 192 (114-290) 219 (157-317) 179 (133-292) NS
cardiovascular disease, BMI Creatinine (mg/dl) 6.8 (4.5-9.1) 8.1 (5.3-10.4) 7.3 (4.5-10.1) NS
E?dydmass inde7§GAZBPbmeaP Albumin (g/dl) 2.8 (2.2-3.6) 3.2 (2.7-3.8) 3.5 (2.8-3.9) 0.005
00d pressure, su _]CCUVC .
global assessment, hsCRP high- Prealbumin (mg/dI) NA NA NA -
sensitivity C-reactive protein, hsCRP (mg/l) 9.7 (1.3-56.0) 43 (0.7-38.2) 1.8 (0.4-14.7) 0.003
Hb hemoglobin, ESA Hb (g/dl) 11.7 (9.9-12.7) 12.3 (11.0-13.1) 11.9 (10.3-13.3) 0.080
erythropoiesis-stimulating ESA dose (Ul/kg/week) 99 (27-203) 76 (26-141) 67 (20-112) NS

agent, NA no data available

have been conducted measuring PA using this kind of
device show that dialysis patients performed on average
3,500-4,500 steps/day [18—20] which is consistent with the
data in the current study.

Dialysis patients are exposed to several factors that may
reduce their PA such as elderly age and a high burden of
comorbidities. Interestingly, a decline in PA is seen already
at early stages of CKD although a further progression
occurs as renal function deteriorates [21]. In addition, there
are physical aspects related to the dialysis technique itself
such as the hours of inactivity during HD sessions or the

time needed for dialysate bag exchanges in PD patients. In
the current study, older age, lower hemoglobin levels and
lower lean body mass were associated with a low degree of
PA. Overall, activity levels decline with age, but this
decline is considerably more rapid for patients on dialysis
than for sedentary controls [17]. Anemia is directly asso-
ciated with renal failure, and many of the physical limita-
tions observed in dialysis patients have been attributed to
this circumstance. However, the precise role of anemia in
the reduced functional capacity of these patients is not
entirely clear. It could be hypothesized that anemia, besides
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leading to fatigue, could be associated with diminished
muscle oxygenation, thereby reducing the strength and
function and, subsequently, causing a reduction in physical
performance. Previous studies have analyzed the relation-
ship between PA and hemoglobin levels in patients with
ESRD, but findings are not conclusive [7, 18, 22]. How-
ever, when ESAs are introduced for the treatment of ane-
mia, the functional capacity of these patients improves
greatly [23]. Anemia and ESA hypo-responsiveness are
linked to inflammation and testosterone deficiency [24],
factors both related to inactivity in dialysis patients. Fur-
thermore, lower degree of PA was associated with higher
hsCRP values in both cohorts in the current study. Previ-
ously, Mafra et al. [25] also found that inflamed dialysis
patients are less active, while Viana et al. [26] reported that
exercise could elicit anti-inflammatory effects in predial-
ysis CKD patients.

001 ———
60 2

50
40

30

hs-CRP, mg/L

20

10

e —

T
Lowest

——

T
Middle Highest

Tertiles of physical activity

Fig. 2 hsCRP levels according to tertiles of physical activity in the
PD cohort. Box plot showing median and 10th-90th percentiles.
Difference was statistically significant, p = 0.003. hsCRP high-
sensitivity C-reactive protein, PD peritoneal dialysis

In addition, low PA was related to poor nutritional status
in our cohorts. Inflammation and malnutrition are consid-
ered, among others, important factors responsible for the
progressive muscle wasting observed in dialysis patients
[27, 28] which is associated with low PA, as observed also
in our study.

The progressive loss of lean body mass is an indepen-
dent risk factor for mortality in dialysis patients [29].
Probably the relationship between lean mass and PA goes
both ways. Since the loss of muscle mass limits PA in
patients on dialysis, by the same token, lack of activity
entails muscle atrophy. Nevertheless, given the observa-
tional nature of the study, we cannot ascertain the direction
of this relationship in our patients. However, improving PA
as an intervention for preventing loss of muscle mass
appears to be a logical approach. Some studies have been
made in this direction with encouraging results [30].

Limitations of our study include its cross-sectional
design, which precludes conclusions regarding causality,
and the low sample size, which makes our capacity to make
inferences weak. In addition, because of our inclusion
criteria (free from serious mobility problems and neuro-
logical disorders) and the convenience nature of both
cohorts (willingness to participate) there could have been a
selection bias and thus we may underestimate the true
prevalence of inactivity in the dialysis population.
Although the relation between comorbidities and physical
activity was assessed, the severity of comorbidities was not
graded. Finally, the lack of information on the mean time
to referral to the nephrologist before the start of dialysis
should also be acknowledged. Strengths of the study
include the fact that we obtained an objective measure of
PA using instruments validated for this purpose and that
results were consistent among two different populations in
two different countries with patients who used two differ-
ent dialysis modalities.

To conclude, our study shows that both HD and PD
patients have a high prevalence of sedentary behavior. A

Table 3 Bioimpedance ) Variable Lowest (n = 26) Middle (n = 26) Highest (n = 26) p value
measurements of HD patients
stratified according to tertiles of  OH (1) 1.0 (—0.4-7.2) 0.9 (—1.02-3.26) 0.45 (—1.02-3.26) NS
physical activity TBW () 29.6 (21.6-34.5) 32.1 (25.2-44.8) 34.5 (23.9-45.0) 0.012
ECW (1) 14.6 (11.5-17.7) 15.5 (13.0-20.4) 15.7 (11.6-20.8) NS
ICW (1) 15.0 (10.1-18.0) 17.2 (12.7-24.3) 18.7 (11.9-24.4) 0.001
ECW/ICW 0.96 (0.87-1.21) 0.92 (0.82-1.13) 0.88 (0.71-1.02) 0.003
HD hemodialysis, OH LTI (kg/m?) 10.3 (7.6-13.8) 11.7 (9.1-14.3) 13.9 (9.7-16.7) <0.001
overhydration, TBW total body FTI (kg/m?) 14.4 (11.1-22.4) 14.7 (10.1-19.3) 12.2 (6.4-19.3) 0.072
;VCB‘;‘?Inﬁg:;ﬁﬁgf;i‘:fﬁ?mr LBM (%) 411 (233-48.9) 443 (33.7-55.4) 50.4 (40.1-70.0) <0.001
lean tissue index, FT7 fat tissue ~ FBM (%) 41.5 (36.6-55.4) 40.4 (31.5-47.8) 34.9 (21.5-44.2) 0.002
index, LBM lean body mass, BCM (kg) 13.4 (8.1-20.0) 17.7 (10.5-26.4) 21.1 (11.5-28.3) <0.001
FBM fat body mass, BCM body  ppaqe angle 4.1 (2.8-5.3) 48 (3.8-6.3) 5.1 (4.1-6.8) 0.001

cell mass
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Table 4 Bioimpedance and Variable Lowest (n = 21) Middle (n = 22) Highest (n = 21) p value

DEXA measurements of PD

patients stratified according to OH (1) NA NA NA _

tertiles of physical activity TBW (1) 33.7 (27.2-41.0) 37.6 (26.5-48.9) 38.8 (28.5-46.6) 0.068
ECW (1) 16.6 (13.0-19.1) 17.9 (11.5-27.7) 21.1 (14.6-27.1) NS
ICW (1) 17.1 (14.1-22.5) 18.8 (15.1-27.7) 21.1 (14.6-27.1) 0.013

PD peritoneal dialysis, OF ECW/ICW 0.92 (0.80-1.12) 0.89 (0.75-0.96) 0.78 (0.69-1.11) 0.003

overhydration, TBW total body LBMI 15.4 (13.5-17.6) 16.5 (14.3-20.6) 16.8 (13.7-20.0) 0.047

}Ng‘t;r? ECWlisxltracellularLgizr’ FBMI 8.1 (4.3-11.5) 8.7 (5.2-12.5) 8.4 (4.2-14.0) NS

intracellular water,

lean body mass index, FBMI £t ZBM (%) 44.3 (35.9-54.8) 49.8 (35.6-66.7) 52.4 (38.2-62.8) 0.064

body mass index, LBM lean FBM (%) 34.7 (20.9-42.2) 33.3 (23.9-43.9) 32.9 (18.3-45.3) NS

body mass, FBM fat body mass, BCM NA NA NA -

BCM body cell mass, NA no Phase angle NA NA NA _

data available

Table 5 Multivariate logistic regression for lower physical activity
in HD and PD cohorts

Crude Multivariate
OR (95 % CI) OR (95 % CI)

Hemodialysis patients pseudo R? 0.22, p < 0.001
0.61 (0.23-1.61)
3.57 (1.33-9.60)

Male gender 0.75 (0.21—2.68)
5.55 (1.48—20.82)
Hb < 12.15 mg/dl 2.58 (0.97-6.85) 4.38 (1.21—15.80)
LTI < 11.7 kg/m? 4.83 (1.62-14.45) 4.54 (1.36—15.12)
Peritoneal dialysis patients pseudo R? 0.30, p < 0.001
0.56 (0.18-1.70) 2.52 (0.43-14.68)
10.13 (2.57-39.84) 17.03 (3.03-95.82)
2.39 (0.78-7.31) 1.90 (0.45-8.04)
3.9 (1.16-13.08) 5.95 (1.13-31.38)

Age > 65 years

Male gender

Age > 63 years

Hb < 12.05 mg/dl
LBMI < 16.2 kg/m>

Reference values were used according to the median value recorded
for this population

HD hemodialysis, PD peritoneal dialysis, OR odds ratio, CI confi-
dence interval, Hb hemoglobin, LT] lean tissue index, LBMI lean
body mass index

lower degree of PA was consistently associated with older
age, higher number of comorbidities, lower hemoglobin
levels as well as worse nutritional status and body com-
position derangements. Our study also shows that pedom-
eters, which are inexpensive and easy-to-use tools, can be
used to objectively assess PA in dialysis patients. Whether
exercise programs would be indicated on the basis of the
current pedometer data cannot be established from our
study, but they can be a way to raise awareness about the
issue and increase the patient motivation to exercise.
Considering the negative effects putatively associated with
inactivity in patients on dialysis, including higher mortality
[7, 22], increasing PA should be one of the goals of
managing patients undergoing dialysis care. However,
observational and interventional studies are first needed to
determine among others the target value of steps/day in

dialysis patients and whether changes in PA are associated
with relevant end-points such as improved survival or
quality of life, or both.
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