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Abstract
Background: There is an increasing demand to incorporate patient-reported outcome measures (PROMs) such as quality 
of life (QOL) in decision-making when selecting a chronic dialysis modality.
Objective: To compare the change in QOL over time among similar patients on different dialysis modalities to provide 
unique and novel insights on the impact of dialysis modality on PROMs.
Design: Systematic reviews, randomized controlled trials, and nonrandomized controlled trials were examined via a 
comprehensive search strategy incorporating multiple bibliographic databases.
Setting: Data were extracted from relevant studies from January 1, 2000 to December 31, 2019 without limitations on 
country of study conduction.
Patients: Eligible studies included adults (≥18 years) with end-stage kidney disease of any cause who were prescribed 
dialysis treatment (either as lifetime treatment or bridge to transplant).
Measurements: The 5 comparisons were peritoneal dialysis (PD) vs in-center hemodialysis (ICHD), home hemodialysis (HHD) 
vs ICHD, HHD modalities compared with one another, HHD vs PD, and self-care ICHD vs traditional nurse-based ICHD.
Methods: Included studies compared adults on different dialysis modalities with repeat measures within individuals to 
determine changes in QOL between dialysis modalities (in-center or home dialysis). Methodological quality was assessed by 
the Scottish Intercollegiate Guidelines Network (SIGN 50) checklist. A narrative synthesis was conducted, synthesizing the 
direction and size of any observed effects across studies.
Results: Two randomized controlled trials and 9 prospective cohort studies involving a combined total of 3711 participants 
were included. Comparing PD and ICHD, 5 out of 9 studies found significant differences (P < .05) favoring PD in the change 
of multiple QOL domains, including “physical component score,” “role of social component score,” “cognitive status,” “role 
limitation due to emotional function,” “role limitation due to physical function,” “bodily pain,” “burden of kidney disease,” 
“effects of kidney disease on daily life,” “symptoms/problems,” “sexual function,” “finance,” and “patient satisfaction.” 
Conversely, 3 of these studies demonstrated statistically significant differences (P < .05) favoring ICHD in the domains of “role 
limitation due to physical function,” “general health,” “support from staff,” “sleep quality,” “social support,” “health status,” 
“social interaction,” “body image,” and “overall health.” Comparing HHD and ICHD, significant differences (P < .05) favoring 
HHD for the QOL domains of “general health,” “burden of kidney disease,” and the visual analogue scale were reported.
Limitations: Our study is constrained by the small sample sizes of included studies, as well as heterogeneity among both 
study populations and validated QOL scales, limiting inter-study comparison.
Conclusions: We identified differences in specific QOL domains between dialysis modalities that may aid in patient decision-
making based on individual priorities.
Trial registration: PROSPERO Registration Number: CRD42016046980.
Primary funding source: The original research for this study was derived from the Canadian Agency for Drugs and 
Technologies in Health (CADTH) 2017 optimal use report, titled “Dialysis Modalities for the Treatment of End-Stage Kidney 
Disease: A Health Technology Assessment.” The CADTH receives funding from Canada’s federal, provincial, and territorial 
governments, with the exception of Quebec.

Abrégé 
Contexte: On observe une demande croissante pour intégrer des mesures des résultats déclarées par les patients (MRDP) 
comme la qualité de vie (QDV) dans la prise de décision quant à la modalité de dialyse.
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What was known before

Quality of life (QOL) measures are a key patient-reported 
outcome and may facilitate decision-making when choosing 
dialysis modalities. As direct comparisons of QOL between 
the different dialysis modalities are difficult due to inherent 
differences between the 2 groups, QOL changes over time 
may be more informative.

What this adds

In this systematic review, we synthesized the literature on 
QOL differences between the various dialysis modalities 
focusing on changes over time. Examining 11 studies with a 
total of 3711 patients, we identified a number of specific 
QOL domains that changed over time between the different 
dialysis modalities.
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Objectif: Comparer l’évolution de la QDV chez des patients de profils similaires, mais utilisant différentes modalités de 
dialyse, pour fournir un éclairage nouveau sur l’incidence de la modalité sur les MRDP.
Type d’étude: Des revues systématiques et des essais contrôlés avec ou sans répartition aléatoire ont été examinés dans 
le cadre d’une stratégie de recherche globale incorporant plusieurs bases de données bibliographiques.
Conception: Les données ont été extraites des études pertinentes entre le 1er janvier 2000 et le 31 décembre 2019 sans 
limitation relativement à l’origine (pays) de l’étude.
Sujets: Les études admissibles portaient sur des adultes atteints d’insuffisance rénale terminale (toutes causes) auxquels un 
traitement de dialyse avait été prescrit, soit comme traitement à vie, soit en attendant une transplantation.
Mesures: Ont été comparées 1) la dialyse péritonéale [DP] vs l’hémodialyse en centre [HDC]; 2) l’hémodialyse à domicile 
[HDD] vs l’HDC; 3) les modalités d’HDD les unes aux autres; 4) l’HDD vs la DP; et 5) l’HDC autogérée vs l’HDC traditionnelle 
sous supervision d’une infirmière.
Méthodologie: Les études incluses comparaient des adultes sous différentes modalités de dialyse et comportaient des 
mesures répétées permettant d’observer des changements dans la QDV selon la modalité (en centre ou à domicile). La 
qualité méthodologique a été évaluée avec la grille d’évaluation du Scottish Intercollegiate Guidelines Network (SIGN 50). Une 
synthèse narrative a été réalisée pour résumer la direction et l’ampleur de tous les effets observés dans les différentes 
études.
Résultats: Ont été inclus deux essais contrôlés à répartition aléatoire et neuf études de cohorte prospectives (3 711 
patients au total). En comparant la DP à l’HDC, cinq des neufs études rapportaient des différences significatives (P<0,05) 
favorisant la DP dans plusieurs aspects de la QDV, notamment quant au « score de la composante physique », au « rôle du 
score de la composante sociale », à « l’état cognitif », à la « limitation dans les activités quotidiennes en raison des aspects 
émotionnels », à la « limitation dans les activités quotidiennes en raison des aspects physiques », à la « douleur physique », 
au « fardeau de la néphropathie », aux « conséquences de la néphropathie sur la QDV », aux « symptômes/problèmes », à 
la « fonction sexuelle », aux « conséquences financières » et à la « satisfaction du patient ». En revanche, trois de ces études 
montraient des différences statistiquement significatives (P<0,05) favorisant l’HDC dans les aspects suivants: « limitation 
dans les activités quotidiennes en raison des aspects physiques », « état de santé général », « soutien du personnel soignant », 
« qualité du sommeil », « soutien social », « état de santé », « interactions sociales », « image corporelle » et « état de santé 
global ». En comparant l’HDD et l’HDC, des différences significatives (P<0,05) favorisant l’HDD ont été rapportées en ce 
qui concerne « l’état de santé général », le « fardeau de la néphropathie » et l’échelle visuelle analogique.
Limites: L’étude est limitée par la faible taille des échantillons des études incluses, ainsi que par l’hétérogénéité des 
populations et des échelles validées pour la mesure de la QDV, ce qui restreint les comparaisons entre les études.
Conclusion: Des différences significatives touchant certains aspects propres à la qualité de vie ont été observées entre 
les différentes modalités de dialyse. Ces observations pourraient orienter une prise de décision en fonction des priorités 
individuelles des patients.
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Impact

The identified differences in specific quality of life domains 
between dialysis modalities may aid in patient decision-mak-
ing based on individual priorities.

Background

There are an increasing number of patients globally requiring 
chronic dialysis for the treatment of end-stage kidney disease 
(ESKD), with in-center hemodialysis (ICHD), and peritoneal 
dialysis (PD) remaining the most common modalities. 
Despite the discordant uptake of ICHD over home dialysis 
modalities, limited empirical evidence to date suggests that 
clinical outcomes, such as survival, are comparable between 
groups.1,2 Clinical studies examining outcomes have proven 
to be difficult as autonomous patients often have a prefer-
ence among offered dialysis modalities and so are reluctant 
to consent to being randomized. As a consequence, most of 
the evidence is based on observational data with its inherent 
limitations, the most prominent being confounding by treat-
ment indication (patients who choose home dialysis modali-
ties are healthier, on average).3 As high-quality evidence 
guiding the selection of the optimal dialysis modality is lack-
ing, decision-making regarding dialysis modality should 
incorporate other metrics, particularly patient-reported out-
come measures (PROMs) such as quality of life (QOL) and 
patient satisfaction.4,5 Of concern, it has been suggested that 
dialysis modality selection process may not accurately reflect 
patient choice.4 Recent policy changes in the United States 
(The Advancing American Kidney Health Executive Order) 
have acknowledged existing barriers to home dialysis utili-
zation and employed a series of incentives to reduce ICHD. 
From a health provider perspective, there are clear cost-
related differences in the dialysis modalities, with home 
modalities being more cost effective than in-center dialysis 
delivery.6,7

As patients on the various dialysis modalities often differ 
significantly in terms of demographics, comorbidities, 
motivation, and functional status, direct comparisons in 
QOL outcomes between patient groups become problematic. 
However, comparisons of the change in QOL over time 
among similar patients on different dialysis modalities may 
provide unique and novel insights on the impact of dialysis 
modality on PROMs. We updated a systematic review origi-
nally conducted by the Canadian Agency for Drugs and 
Technologies in Health (CADTH)8,9 as a broader health tech-
nology assessment focusing specifically on within individual 
changes in QOL between the various dialysis modalities.

Methods

We conducted a systematic review update in accordance with 
the Preferred Reporting Items for Systematic Reviews 

(PRISMA) statement. A flow chart reflecting the study selec-
tion for the primary outcome (ie, QOL-related research ques-
tions) is outlined in Figure 1. This study is an updated 
systematic review focusing on a specific objective of an orig-
inal broader CADTH health technology assessment on dialy-
sis modalities that included evidence synthesis of clinical 
outcomes, economic analysis, and patient perspectives.8,9

Data Sources and Searches

In brief, the original CADTH report searched the following 
bibliographic databases: MEDLINE via Ovid; Embase via 
Ovid; the Cochrane Database of Systematic Reviews, the 
Database of Abstracts of Reviews of Effects (DARE), and 
the Cochrane Central Register of Controlled Trials via Ovid; 
Cumulative Index to Nursing and Allied Health Literature 
(CINAHL) via EBSCO; and PubMed for relevant studies.8,9 
The search strategy used both MeSH terms and keywords 
(for full details see the published protocol9). The original 
search was limited to documents published since January 1, 
2000 and the updated search was limited to additional publi-
cations from January 1, 2016 to December 31, 2019. The 
main search concepts were home dialysis, peritoneal dialy-
sis, and self-care in-center dialysis. The search was limited 
to English- or French-language publications and excluded 
conference abstracts.

Study Selection Criteria and Research Questions

We included comparative studies that included adults (≥18 
years) with ESKD of any cause who were prescribed dialysis 
treatment (either as lifetime treatment or bridge to transplant) 
and that included the comparison of interest with respect to 
the primary outcome, that is, within individual repeat mea-
sures of QOL using a standardized tool (generic or dialysis-
specific). We performed 5 comparisons in total as follows: 
(1) PD vs ICHD; (2) home hemodialysis (HHD) vs ICHD; 
(3) HHD modalities compared with one another, including 
nocturnal, short-daily, and conventional home hemodialysis 
(CHHD); (4) HHD vs PD; and (5) self-care ICHD vs tradi-
tional nurse-based ICHD.

Included studies were required to report the primary out-
come of within individual repeat measures of QOL. Minimal 
clinically important differences (MCID) were extracted and 
reported as defined by the original study authors. Two 
reviewers independently screened titles and abstracts of all 
citations retrieved from the literature search relevant to 
Research Questions, followed by an independent review of 
the full-text articles with subsequent discussion and consen-
sus of excluded and included studies. A single reviewer 
extracted data from each paper, and a second reviewer 
checked the extracts for accuracy. Disagreements between 
extractor and reviewer were resolved through discussion, 
involving a third reviewer, if necessary.
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Figure 1.  Flow diagram showing selection of studies.
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Data Extraction and Quality Appraisal

A priori, it was planned to treat the different prescriptions of 
HD (ICHD, short-daily HD, and nocturnal HD) as distinct. 
When studies did not specify the HD modality used, it was 
assumed to be ICHD. In the absence of other forms of hetero-
geneity, it was planned to pool continuous ambulatory perito-
neal dialysis (CAPD) and automated peritoneal dialysis 
(APD) as a single group receiving PD. The following data 
were extracted by a single reviewer from the original CADTH 
report and any articles identified in the updated search: study 
design; inclusion and exclusion criteria for patients; method 
of assigning patients to treatment groups; details of interven-
tion and control; setting and type of assistance with dialysis; 
number of patients in each group; demographic and clinical 
information for patients; relationship and demographics for 
carers; QOL measures, QOL measurement, scale and domain, 
and minimally clinical important difference, if reported. No 
formal assessment of inter-rater agreement was used. The 
methodological quality of included randomized controlled 
trials (RCTs) and nonrandomized studies was evaluated using 
the Scottish Intercollegiate Guidelines Network (SIGN 50) 
checklist for controlled trials for internal validity and overall 
assessment. For all study types, an overall rating of “High 
Quality” (++), “Acceptable” (+), “Low Quality” (−), and 
“Unacceptable—reject” was assigned to the study as recom-
mended by SIGN and based on the reviewers’ confidence 
regarding the attempt to minimize bias, accompanied by an 
overall evaluation of the methodology used, the statistical 
power of the study, and level of certainty that the overall 
effect observed is because of the study intervention.8 Primary 
studies were not excluded on the basis of quality appraisal, 
though quality was considered in formulating conclusions 
regarding strength of evidence and risk of bias.8,9

Data Synthesis and Analysis

A narrative synthesis was conducted, presenting findings 
within summary tables and texts, and describing study and 
clinical characteristics believed to contribute to heterogene-
ity, as determined during our exploration of the data. The aim 
was to synthesize the direction and size of any observed 
effects across studies in the absence of a meta-analysis.

Results

Selection and Description of Studies

We identified 10 551 studies prior to initial full-text screening. 
Of these, 15 papers describing 11 primary studies, assessing 
a total of 3711 patients, were included (see Figure 1) for the 
primary outcome (ie, QOL) of the 5 research questions. The 
original CADTH report included 7 studies with the literature 
update adding 4 studies.10-13 Of the included 8 primary stud-
ies, 2 were RCTs (described by 6 articles)14-19 and 9 were 

nonrandomized studies of prospective cohorts10-13,20-24 
(see Table 1). Nine of the studies compared PD with 
ICHD,10-13,20-24 1 compared nocturnal home hemodialysis 
(NHHD) with ICHD,18,19 and 1 compared NHHD with 
CHHD.14-17 The mean patient ages between studies ranged 
from 51.6 to 77 (see Table 2).

PD vs ICHD

Nine nonrandomized studies were retrieved that compared 
PD and ICHD for QOL and met eligibility criteria, with sam-
ple sizes ranging from 75 to 1041 patients.10-13,20-24 These 
studies reported on various patient scales, including Short-
Form 36 (SF-36) which incorporates the Short-Form 12 (SF-
12), Kidney Disease Quality of Life (KDQOL), CHOICE 
Health Experience Questionnaire (CHEQ), EuroQOL-
5D-3L, visual analogue scale (VAS), Index Score (IND), 
Hospital Anxiety and Depression Scale (HADS), Symptoms 
score, Barthel score, the Illness Intrusive Rating Scale (IIRS), 
and the Renal Treatment Satisfaction Questionnaire (RTSQ). 
The QOL measurements, measurement technique, and statis-
tical significant domains are presented in Table 3.

Eight studies employed SF-36 at multiple time points 
between baseline and 24 months with absolute mean scores 
at various time points10,12,13,20-22,24 described in Supplementary 
Tables 1 and 2. Data are also presented as “same/better/
worse” from baseline to 12 months,20,23 as seen in 
Supplementary Table 3. When comparing ICHD and PD for 
specific SF-36 QOL domains over time, significant differ-
ences emerged. Using the SF-36, 2 studies demonstrated sig-
nificant differences (P < .05) favoring PD over time, with 
one study reporting improvements in emotional functioning, 
physical functioning, and bodily pain,21 and the other report-
ing improvements in the physical component score and the 
role of social component score.10 Conversely, one study sig-
nificantly (P < .05) favored ICHD over time in the domains 
of physical functioning and general health20 (Table 3). One 
study noted significant domain-specific differences over 
time within a specific dialysis modality (ie, PD or ICHD), 
but these differences were no longer significant when com-
paring the changes in QOL between the 2 modalities.12

Six studies employed the KDQOL scale at multiple time 
points between baseline and 24 months with absolute 
mean scores at various time points,11,12,21,22,24 described in 
Supplementary Table 4. Data are also presented as “same/
better/worse” from baseline to 12 months23 (Supplementary 
Table 5). Certain QOL domains in the KDQOL demonstrated 
statistical significance (P < .05) favoring PD over time, 
including cognitive status and patient satisfaction in one 
study,23 and burden of kidney disease, effects of kidney dis-
ease on daily life, symptoms, and sexual function in another.21 
Conversely, other QOL domains statistically (P < .05) 
favored ICHD over time, including the following domains as 
reported by one study: support from staff, sleep quality, social 
support, health status, and social interaction23 (Table 3).



6	

T
ab

le
 1

. 
St

ud
y 

C
ha

ra
ct

er
is

tic
s 

of
 In

cl
ud

ed
 S

tu
di

es
.

St
ud

y
C

ou
nt

ry
St

ud
y 

de
si

gn
St

at
ed

 s
tu

dy
 

ob
je

ct
iv

e

N
am

e 
of

 t
ri

al
/r

eg
is

tr
y

Y
ea

rs
 o

f r
ec

ru
itm

en
t

Le
ng

th
 o

f f
ol

lo
w

-u
p

Fu
nd

in
g 

so
ur

ce
A

ut
ho

r 
co

nf
lic

ts

D
ia

ly
si

s 
m

od
al

iti
es

T
ot

al
 n

o.
 o

f p
at

ie
nt

s 
(N

)
In

ci
de

nt
 o

r 
pr

ev
al

en
t 

pa
tie

nt
s

In
cl

us
io

n/
ex

cl
us

io
n 

cr
ite

ri
a

Pr
im

ar
y/

se
co

nd
ar

y 
ou

tc
om

es
 o

f 
in

te
re

st
A

na
ly

tic
 m

od
el

M
od

el
 c

ov
ar

ia
te

s

C
ul

le
to

n 
et

 a
l18

 a
nd

 
M

an
ns

 
et

 a
l19

C
an

ad
a

R
C

T

C
om

pa
ri

so
n 

of
 fr

eq
ue

nt
 

no
ct

ur
na

l H
D

 v
s 

co
nv

en
tio

na
l H

D
 

on
 c

ha
ng

es
 in

 le
ft

 
ve

nt
ri

cu
la

r 
m

as
s 

an
d 

H
R

Q
O

L 
ov

er
 6

 m
o

T
ri

al
 n

am
e 

N
R

20
04

-2
00

6
Fo

llo
w

-u
p 

to
 D

ec
 2

00
6

Fu
nd

ed
 b

y 
th

e 
K

id
ne

y 
Fo

un
da

tio
n 

of
 

C
an

ad
a

A
ut

ho
rs

 d
ec

la
re

 n
o 

co
nf

lic
t 

of
 in

te
re

st

N
oc

tu
rn

al
 H

H
D

, 
co

nv
en

tio
na

l H
D

N
 =

 5
2

Pr
ev

al
en

t 
pa

tie
nt

s

In
cl

us
io

n:
 p

at
ie

nt
s 

ag
e 
≥

18
 

y,
 r

ec
ei

vi
ng

 in
-c

en
te

r,
 s

el
f-

ca
re

, o
r 

ho
m

e 
co

nv
en

tio
na

l 
H

D
 3

 t
im

es
 w

ee
kl

y,
 a

nd
 

in
te

re
st

ed
 in

 t
ra

in
in

g 
fo

r 
no

ct
ur

na
l H

H
D

Ex
cl

us
io

n:
 p

at
ie

nt
s 

la
ck

in
g 

th
e 

m
en

ta
l o

r 
ph

ys
ic

al
 

ca
pa

ci
ty

 t
o 

tr
ai

n 
fo

r 
no

ct
ur

na
l H

H
D

Pr
im

ar
y:

 C
og

ni
tiv

e 
fu

nc
tio

ni
ng

In
te

nt
-t

o-
tr

ea
t 

w
ith

 la
st

 v
al

ue
 

ca
rr

ie
d 

fo
rw

ar
d 

ap
pr

oa
ch

; 
se

ns
iti

vi
ty

 a
na

ly
si

s 
of

 u
si

ng
 

co
va

ri
an

ce
 (

A
N

C
O

V
A

)
C

ov
ar

ia
te

s:
 A

N
C

O
V

A
 

m
od

el
: 6

-m
o 

va
lu

e 
w

as
 

th
e 

de
pe

nd
en

t 
va

ri
ab

le
, 

an
d 

ba
se

lin
e 

va
lu

e 
w

as
 t

he
 

co
va

ri
at

e

de
 A

br
eu

 
et

 a
l23

Br
az

il
Pr

os
pe

ct
iv

e 
co

ho
rt

C
om

pa
ri

so
n 

of
 t

he
 

Q
O

L 
in

 p
at

ie
nt

s 
on

 H
D

 o
r 

PD
 in

 
Br

az
il

T
ri

al
 n

am
e 

N
R

20
07

-2
00

9
12

 m
o 

fo
llo

w
-u

p

Fu
nd

ed
 b

y 
Ba

xt
er

 
H

ea
lth

ca
re

 C
or

p
O

ne
 a

ut
ho

r 
em

pl
oy

ed
 

by
 B

ax
te

r

PD
, H

D
N

 =
 3

50
Pr

ev
al

en
t 

pa
tie

nt
s

In
cl

us
io

n:
 P

at
ie

nt
s 

at
 o

ne
 

of
 6

 d
ia

ly
si

s 
ce

nt
er

s,
 a

ge
d 

≥
18

 y
 w

ho
 h

ad
 b

ee
n 

on
 

th
e 

sa
m

e 
di

al
ys

is
 m

od
al

ity
 

fo
r 

at
 le

as
t 

1 
m

o
Ex

cl
us

io
n:

 h
os

pi
ta

liz
ed

 
pa

tie
nt

s 
an

d 
th

os
e 

w
ho

 
pl

an
ne

d 
to

 c
ha

ng
e 

m
od

al
ity

 
w

ith
in

 6
 m

o

Pr
im

ar
y:

 H
R

Q
O

L
Se

co
nd

ar
y:

 N
R

M
ul

tiv
ar

ia
te

 r
eg

re
ss

io
n 

to
 

co
m

pa
re

 in
flu

en
ce

 o
f d

ia
ly

si
s 

m
od

al
ity

 o
n 

Q
O

L 
fo

r 
th

e 
3 

tim
e 

pe
ri

od
s 

an
d 

fr
om

 
ba

se
lin

e 
to

 1
2 

m
o

C
ov

ar
ia

te
s:

 in
cl

ud
ed

 
de

m
og

ra
ph

ic
s,

 
co

m
or

bi
di

tie
s,

 la
b 

va
lu

es
, 

tim
e 

re
ce

iv
in

g 
di

al
ys

is
, t

yp
e 

of
 h

ea
lth

 in
su

ra
nc

e 
(p

ub
lic

 
or

 p
ri

va
te

)
Fr

im
at

 e
t 

al
21

Fr
an

ce
Pr

os
pe

ct
iv

e 
co

ho
rt

C
om

pa
ri

so
n 

of
 in

 p
at

ie
nt

s 
co

nt
ra

-in
di

ca
te

d 
fo

r 
ki

dn
ey

 
tr

an
sp

la
nt

, w
ho

 
w

er
e 

on
ly

 o
n 

H
D

 a
nd

 t
ho

se
 

gi
ve

n 
PD

 a
s 

a 
fir

st
 R

R
T

Ep
id

ém
io

lo
gi

e 
de

 
l’i

ns
uf

fis
an

ce
 r

en
al

e 
ch

ro
ni

qu
e 

te
rm

in
al

e 
en

 L
or

ra
in

e 
(E

PI
R

EL
)

19
97

-1
99

9
13

-2
4 

m
o 

fo
llo

w
-u

p

G
ov

t 
fu

nd
in

g
A

ut
ho

r 
de

cl
ar

e 
no

 
co

nf
lic

t 
of

 in
te

re
st

 
N

R

PD
, I

C
H

D
N

 =
 3

87
 (

32
1 

fo
r 

Q
O

L 
an

al
ys

is
)

In
ci

de
nt

 p
at

ie
nt

s

In
cl

us
io

n:
 P

at
ie

nt
s 

w
ith

 
ki

dn
ey

 fa
ilu

re
, l

iv
in

g 
in

 
Lo

rr
ai

ne
 F

ra
nc

e 
fo

r 
≥

3 
m

o,
 a

nd
 b

eg
an

 R
R

T
 

be
tw

ee
n 

Ju
ne

 1
99

7 
an

d 
Ju

ne
 1

99
9

Ex
cl

us
io

n:
 p

at
ie

nt
s 

w
ith

 
ac

ut
e 

re
ve

rs
ib

le
 r

en
al

 
fa

ilu
re

 o
r 

th
os

e 
re

tu
rn

in
g 

to
 d

ia
ly

si
s 

fo
llo

w
in

g 
ki

dn
ey

 
gr

af
t 

fa
ilu

re
; a

ge
 <

15
 y

Pr
im

ar
y:

 m
or

ta
lit

y
Se

co
nd

ar
y:

 
H

R
Q

O
L,

 
ho

sp
ita

liz
at

io
n

M
ul

tiv
ar

ia
te

 a
na

ly
si

s 
fo

r 
an

al
ys

is
 o

f v
ar

ia
nc

e 
an

d 
co

va
ri

an
ce

C
ov

ar
ia

te
s:

 a
ge

, s
ex

, 
co

m
or

bi
di

ty
 in

de
x,

 fi
rs

t 
di

al
ys

is
 s

es
si

on
 (

pl
an

ne
d 

vs
 

un
pl

an
ne

d)

H
ar

ri
s 

et
 a

l24

U
K

Pr
os

pe
ct

iv
e 

co
ho

rt

C
om

pa
ri

so
n 

of
 t

he
 

ef
fe

ct
 o

f d
ia

ly
si

s 
m

od
al

ity
 o

n 
in

 
el

de
rl

y 
pa

tie
nt

s 
on

 P
D

 v
s 

H
D

N
or

th
 T

ha
m

es
 D

ia
ly

si
s 

St
ud

y 
(N

T
D

S)
19

95
-1

99
6

12
 m

o 
fo

llo
w

-u
p

G
ov

t 
fu

nd
in

g
A

ut
ho

r 
no

 c
on

fli
ct

 o
f 

in
te

re
st

 N
R

PD
, I

C
H

D
N

 =
 1

74
In

ci
de

nt
 a

nd
 p

re
va

le
nt

 
pa

tie
nt

s

In
cl

us
io

n:
 p

at
ie

nt
s 

ag
ed

 
≥

70
 y

, w
ith

 9
0 

da
ys

 o
f 

un
in

te
rr

up
te

d 
ch

ro
ni

c 
di

al
ys

is
Ex

cl
us

io
n:

 p
at

ie
nt

s 
w

ith
 

te
rm

in
al

 il
ln

es
s 

w
ith

 li
fe

 
ex

pe
ct

an
cy

 o
f <

6 
m

o;
 

di
ag

no
si

s 
of

 p
sy

ch
os

is
; 

co
gn

iti
ve

 im
pa

ir
m

en
t

Pr
im

ar
y:

 s
ur

vi
va

l, 
ho

sp
ita

liz
at

io
n,

 
Q

O
L

Se
co

nd
ar

y:
 N

R

C
ox

 p
ro

po
rt

io
na

l h
az

ar
ds

 
m

od
el

s,
 P

oi
ss

on
 r

eg
re

ss
io

n 
m

od
el

s,
 m

ul
tip

le
 li

ne
ar

 
re

gr
es

si
on

 a
na

ly
se

s
C

ov
ar

ia
te

s:
 s

tu
dy

 c
oh

or
t, 

tim
e 

on
 d

ia
ly

si
s,

 a
ge

, s
ex

, 
so

ci
al

 c
la

ss
 (

m
an

ua
l o

r 
no

nm
an

ua
l o

cc
up

at
io

n)
, a

nd
 

co
m

or
bi

di
ty

(c
on

tin
ue

d)



7

St
ud

y
C

ou
nt

ry
St

ud
y 

de
si

gn
St

at
ed

 s
tu

dy
 

ob
je

ct
iv

e

N
am

e 
of

 t
ri

al
/r

eg
is

tr
y

Y
ea

rs
 o

f r
ec

ru
itm

en
t

Le
ng

th
 o

f f
ol

lo
w

-u
p

Fu
nd

in
g 

so
ur

ce
A

ut
ho

r 
co

nf
lic

ts

D
ia

ly
si

s 
m

od
al

iti
es

T
ot

al
 n

o.
 o

f p
at

ie
nt

s 
(N

)
In

ci
de

nt
 o

r 
pr

ev
al

en
t 

pa
tie

nt
s

In
cl

us
io

n/
ex

cl
us

io
n 

cr
ite

ri
a

Pr
im

ar
y/

se
co

nd
ar

y 
ou

tc
om

es
 o

f 
in

te
re

st
A

na
ly

tic
 m

od
el

M
od

el
 c

ov
ar

ia
te

s

M
an

ns
 e

t 
al

22

C
an

ad
a

Pr
os

pe
ct

iv
e 

co
ho

rt

C
om

pa
ri

so
n 

of
 

H
R

Q
O

L 
in

 
pa

tie
nt

s 
re

ce
iv

in
g 

H
D

 o
r 

PD

N
am

e 
of

 t
ri

al
 N

R
19

99
-1

99
9

12
-m

o 
fo

llo
w

-u
p

G
ov

t 
fu

nd
in

g
V

ar
io

us
 a

ut
ho

rs
 w

or
k 

fo
r 

un
iv

er
si

ty
 o

r 
th

e 
In

st
itu

te
 o

f H
ea

lth
 

Ec
on

om
ic

s 
(A

lb
er

ta
)

PD
 (

co
nt

in
uo

us
 a

m
bu

la
to

ry
 

pe
ri

to
ne

al
 d

ia
ly

si
s 

an
d 

cy
cl

ic
 P

D
), 

H
D

 (
IC

H
D

, 
sa

te
lli

te
, h

om
e 

or
 s

el
f-

ca
re

; 
71

.5
%

 IC
H

D
)

N
 =

 1
92

Pr
ev

al
en

t 
pa

tie
nt

s 
(>

6 
m

o)

In
cl

us
io

n:
 p

at
ie

nt
s 

on
 H

D
 o

r 
PD

 fo
r 
>

6 
m

o
Ex

cl
us

io
n:

 d
em

en
tia

, i
na

bi
lit

y 
to

 s
pe

ak
 E

ng
lis

h,
 u

nw
ill

in
g 

or
 u

na
bl

e 
to

 c
om

pl
et

e 
H

R
Q

O
L 

qu
es

tio
nn

ai
re

s

Pr
im

ar
y:

 H
R

Q
O

L
Se

co
nd

ar
y:

 N
R

M
ul

tip
le

 li
ne

ar
 r

eg
re

ss
io

n
C

ov
ar

ia
te

s:
 N

R

R
oc

co
 e

t 
al

15

R
oc

co
 e

t 
al

14

U
nr

uh
 e

t 
al

17

U
nr

uh
 e

t 
al

16

C
an

ad
a 

an
d 

U
SA

R
C

T
 w

ith
 

pr
os

pe
ct

iv
e 

co
ho

rt
 

ex
te

ns
io

n 
st

ud
y

C
om

pa
ri

so
n 

of
 fr

eq
ue

nt
 

no
ct

ur
na

l 
H

H
D

 6
 t

im
es

 
pe

r 
w

ee
k 

w
ith

 
co

nv
en

tio
na

l 3
 

tim
es

 p
er

 w
ee

k 
H

D

Fr
eq

ue
nt

 H
em

od
ia

ly
si

s 
N

et
w

or
k 

(F
H

N
) 

N
oc

tu
rn

al
 T

ri
al

20
06

-2
00

9
Fo

llo
w

-u
p 

to
 M

ay
 

20
10

, w
ith

 e
xt

en
si

on
 

to
 Ju

l 2
01

1

Fu
nd

ed
 b

y 
N

at
io

na
l 

In
st

itu
te

 o
f H

ea
lth

, 
N

at
io

na
l I

ns
tit

ut
es

 
D

ia
be

te
s,

 D
ig

es
tiv

e 
an

d 
K

id
ne

y 
D

is
ea

se
s 

(N
ID

D
K

), 
C

en
te

r 
fo

r 
M

ed
ic

ar
e 

an
d 

M
ed

ic
al

 
Se

rv
ic

es
 (

C
M

S)
Se

ve
ra

l a
ut

ho
rs

 h
av

e 
af

fil
ia

tio
ns

 w
ith

 
in

du
st

ry

C
on

ve
nt

io
na

l H
H

D
 (

3 
tim

es
/w

k;
 <

5 
h/

se
ss

io
n)

, 
no

ct
ur

na
l H

H
D

  
(6

 t
im

es
/w

k;
 ≥

6 
h/

se
ss

io
n)

N
 =

 8
7 

 
(e

xt
en

si
on

 s
tu

dy
  

N
 =

 8
3 

at
 1

 y
 a

nd
  

N
 =

 7
0 

at
 2

 y
)

Pr
ev

al
en

t 
pa

tie
nt

s

In
cl

us
io

n:
 P

at
ie

nt
s 

ag
e 
≥

18
 

y 
w

ith
 k

id
ne

y 
fa

ilu
re

, w
ho

 
ac

hi
ev

ed
 m

ea
n 

di
al

ys
is

 
ad

eq
ua

cy
 m

ea
su

re
m

en
t 

of
 

≥
1.

0 
fo

r 
la

st
 2

 b
as

el
in

e 
H

D
 

se
ss

io
ns

Ex
cl

us
io

n:
 c

ur
re

nt
 

re
qu

ir
em

en
t 

fo
r 

H
D

 m
or

e 
th

an
 3

 t
im

es
/w

k;
 G

FR
 >

10
 

m
L/

1.
73

 m
2 , 
<

3 
m

o 
si

nc
e 

ki
dn

ey
 t

ra
ns

pl
an

t 
fa

ilu
re

, 
lif

e 
ex

pe
ct

an
cy

 <
6 

m
o

Pr
im

ar
y:

 a
ll-

ca
us

e 
m

or
ta

lit
y/

su
rv

iv
al

Se
co

nd
ar

y:
 

ho
sp

ita
liz

at
io

n,
 

se
lf-

re
po

rt
ed

 
de

pr
es

si
on

, 
tr

an
sp

la
nt

, 
ad

ve
rs

e 
ev

en
ts

, 
te

ch
ni

ca
l a

dv
er

se
 

ev
en

ts

Lo
g-

ra
nk

 t
es

t, 
C

ox
 

pr
op

or
tio

na
l h

az
ar

ds
 

re
gr

es
si

on
C

ov
ar

ia
te

s:
 d

ia
be

te
s,

 a
ge

 
an

d 
ba

se
lin

e 
G

FR
 (

fo
r 

tim
e 

to
 d

ea
th

, f
ir

st
 n

on
ac

ce
ss

 
ho

sp
ita

liz
at

io
n/

de
at

h,
 a

nd
 

fir
st

 a
cc

es
s 

in
te

rv
en

tio
n)

W
u 

et
 a

l20

U
SA

Pr
os

pe
ct

iv
e 

co
ho

rt

C
om

pa
ri

so
n 

of
 

se
lf-

re
po

rt
ed

 
H

R
Q

O
L 

an
d 

ov
er

al
l h

ea
lth

 
st

at
us

 fo
r 

H
D

 
an

d 
PD

 p
at

ie
nt

s 
at

 t
he

 in
iti

at
io

n 
of

 d
ia

ly
si

s 
th

er
ap

y 
an

d 
af

te
r 

1 
y

C
ho

ic
es

 fo
r 

H
ea

lth
y 

O
ut

co
m

es
 in

 C
ar

in
g 

fo
r 

ki
dn

ey
 fa

ilu
re

 
(C

H
O

IC
E)

19
95

-1
99

8
12

-m
o 

fo
llo

w
-u

p

Fu
nd

ed
 b

y 
go

vt
 

ag
en

ci
es

O
ne

 a
ut

ho
r 

is
 

su
pp

or
te

d 
by

 o
ne

 o
f 

th
e 

go
vt

 a
ge

nc
ie

s

PD
, I

C
H

D
N

 =
 9

28
 (

58
5 

co
m

pl
et

ed
 

12
-m

o 
qu

es
tio

nn
ai

re
)

In
ci

de
nt

 p
at

ie
nt

s

In
cl

us
io

n:
 a

ge
 ≥

18
 y

, 
in

iti
at

in
g 

di
al

ys
is

Ex
cl

us
io

n:
 H

H
D

 p
at

ie
nt

s

Pr
im

ar
y:

 H
R

Q
O

L
Se

co
nd

ar
y:

 N
R

In
te

nt
io

n-
to

-t
re

at
; d

iff
er

en
ce

 
in

 m
od

al
iti

es
 c

om
pa

re
d 

us
in

g 
t t

es
ts

 (
un

ad
ju

st
ed

) 
or

 
W

al
d 

te
st

 (
ad

ju
st

ed
)

C
ov

ar
ia

te
s:

 a
ge

, s
ex

, r
ac

e,
 

ed
uc

at
io

n,
 a

lb
um

in
, 

cr
ea

tin
in

e,
 h

em
at

oc
ri

t, 
an

d 
In

de
x 

of
 C

o-
ex

is
te

nt
 

D
is

ea
se

 (
IC

ED
) 

sc
or

e

H
ir

am
at

su
 

et
 a

l10

Ja
pa

n
Pr

os
pe

ct
iv

e 
co

ho
rt

 
st

ud
y

C
om

pa
ri

so
n 

of
 

H
R

Q
O

L 
ov

er
 

tim
e 

fo
r 

H
D

 a
nd

 
PD

 p
at

ie
nt

s 
at

 
tim

e 
of

 in
iti

at
io

n,
 

12
 m

o,
 a

nd
 2

4 
m

o

N
am

e 
of

 t
ri

al
 N

R
O

ct
ob

er
 2

01
3—

D
ec

em
be

r 
20

16
2-

y 
fo

llo
w

-u
p

N
o 

co
nf

lic
t 

of
 in

te
re

st
 

to
 d

is
cl

os
e

PD
, I

C
H

D
N

 =
 7

5 
(5

6 
co

m
pl

et
ed

  
24

-m
o 

qu
es

tio
nn

ai
re

)
In

ci
de

nt
 p

at
ie

nt
s

In
cl

us
io

n:
 P

at
ie

nt
s 

w
ith

 
ki

dn
ey

 fa
ilu

re
 r

ef
er

re
d 

fo
r 

R
R

T
 w

ho
 in

de
pe

nd
en

tly
 

ch
os

e 
PD

 o
r 

H
D

.
Ex

cl
us

io
n:

 P
at

ie
nt

s 
un

ab
le

 t
o 

an
sw

er
 t

he
 q

ue
st

io
nn

ai
re

 
th

em
se

lv
es

Pr
im

ar
y:

H
R

Q
O

L
Se

co
nd

ar
y:

D
ep

re
ss

iv
e 

st
at

e,
 

gr
ip

 s
tr

en
gt

h,
 

co
gn

iti
ve

 
im

pa
ir

m
en

t 
24

-h
ou

r 
ur

in
e 

vo
lu

m
e

D
at

a 
be

tw
ee

n 
gr

ou
ps

 
an

al
yz

ed
 w

ith
 S

tu
de

nt
 t 

te
st

, 
M

an
n-

W
hi

tn
ey

 U
 t

es
t 

or
 

χ2
 s

qu
ar

e 
te

st
. T

re
at

m
en

t 
an

d 
tim

es
 w

er
e 

in
cl

ud
ed

 a
s 

m
ai

n 
ef

fe
ct

s 
fo

r 
re

pe
at

ed
 

m
ea

su
re

d 
va

ri
ab

le
s 

w
ith

 
tr

ea
tm

en
t 
×

 t
im

e 
us

ed
 a

s 
an

 in
te

ra
ct

io
n 

an
d 

an
al

yz
ed

 
w

ith
 t

he
 li

ne
ar

 m
ix

ed
 m

od
el

 
us

in
g 

co
m

po
un

d 
sy

m
m

et
ry

 
co

va
ri

an
ce

 p
at

te
rn

.
C

ov
ar

ia
te

s:
 A

ge
, s

ex
, 

co
m

or
bi

di
tie

s,
 la

b 
va

lu
es

T
ab

le
 1

. 
(c

on
ti

nu
ed

)

(c
on

tin
ue

d)



8	

St
ud

y
C

ou
nt

ry
St

ud
y 

de
si

gn
St

at
ed

 s
tu

dy
 

ob
je

ct
iv

e

N
am

e 
of

 t
ri

al
/r

eg
is

tr
y

Y
ea

rs
 o

f r
ec

ru
itm

en
t

Le
ng

th
 o

f f
ol

lo
w

-u
p

Fu
nd

in
g 

so
ur

ce
A

ut
ho

r 
co

nf
lic

ts

D
ia

ly
si

s 
m

od
al

iti
es

T
ot

al
 n

o.
 o

f p
at

ie
nt

s 
(N

)
In

ci
de

nt
 o

r 
pr

ev
al

en
t 

pa
tie

nt
s

In
cl

us
io

n/
ex

cl
us

io
n 

cr
ite

ri
a

Pr
im

ar
y/

se
co

nd
ar

y 
ou

tc
om

es
 o

f 
in

te
re

st
A

na
ly

tic
 m

od
el

M
od

el
 c

ov
ar

ia
te

s

N
eu

m
an

n 
et

 a
l11

G
er

m
an

y
Pr

os
pe

ct
iv

e 
co

ho
rt

 
st

ud
y

C
om

pa
ri

so
n 

of
 

K
D

Q
O

L 
do

m
ai

n 
of

 c
og

ni
tiv

e 
fu

nc
tio

ni
ng

 o
ve

r 
tim

e 
fo

r 
H

D
 a

nd
 

PD
 p

at
ie

nt
s 

at
 

tim
e 

of
 in

iti
at

io
n 

an
d 

12
 m

o

C
ho

ic
e 

of
 R

en
al

 
R

ep
la

ce
m

en
t 

T
he

ra
py

 
(C

O
R

ET
H

) 
Pr

oj
ec

t
M

ay
 2

01
4—

M
ay

 2
01

5
12

-m
o 

fo
llo

w
-u

p

C
O

R
ET

H
 p

ro
je

ct
 

fu
nd

ed
 b

y 
G

er
m

an
 

Fe
de

ra
l M

in
is

tr
y 

of
 E

du
ca

tio
n 

an
d 

R
es

ea
rc

h

PD
, I

C
H

D
N

 =
 2

71
Pr

ev
al

en
t 

pa
tie

nt
s

In
cl

us
io

n:
 P

at
ie

nt
s 
≥

18
 y

 
am

on
g 

55
 d

ia
ly

si
s 

un
its

 
in

 G
er

m
an

y,
 in

iti
at

ed
 o

n 
di

al
ys

is
 6

 t
o 

24
 m

o 
pr

io
r 

to
 

ba
se

lin
e 

ev
al

ua
tio

n
Ex

cl
us

io
n:

 P
at

ie
nt

s 
un

ab
le

 t
o 

un
de

rs
ta

nd
 o

r 
an

sw
er

 t
he

 
qu

es
tio

nn
ai

re
 t

he
m

se
lv

es
, 

an
d 

pa
tie

nt
s 

w
ith

 a
cu

te
 

ps
yc

hi
at

ri
c 

sy
m

pt
om

s

Pr
im

ar
y:

H
R

Q
O

L
Se

co
nd

ar
y:

 N
R

T
re

at
m

en
t 

an
d 

tim
es

 w
er

e 
in

cl
ud

ed
 a

s 
m

ai
n 

ef
fe

ct
s 

fo
r 

re
pe

at
ed

 m
ea

su
re

d 
va

ri
ab

le
s 

w
ith

 t
re

at
m

en
t 
×

 
tim

e 
us

ed
 a

s 
an

 in
te

ra
ct

io
n 

an
d 

an
al

yz
ed

 w
ith

 t
he

 
lin

ea
r 

m
ix

ed
 m

od
el

in
g 

w
ith

 m
ax

im
um

 li
ke

lih
oo

d 
es

tim
at

io
n

C
ov

ar
ia

te
s:

 A
ge

, e
du

ca
tio

n 
le

ve
l, 

em
pl

oy
m

en
t 

st
at

us
, 

co
m

or
bi

di
tie

s
Ju

ng
 e

t 
al

12

So
ut

h 
K

or
ea

Pr
os

pe
ct

iv
e 

co
ho

rt
 

st
ud

y

C
om

pa
ri

so
n 

of
 

H
R

Q
O

L 
ov

er
 

tim
e 

fo
r 

H
D

 a
nd

 
PD

 p
at

ie
nt

s 
at

 
tim

e 
of

 in
iti

at
io

n,
 

3-
, 1

2-
 a

nd
 2

4 
m

o,
 a

nd
 2

4 
m

o

C
om

pr
eh

en
si

ve
 

Pr
os

pe
ct

iv
e 

St
ud

y 
fo

r 
M

od
e 

of
 D

ia
ly

si
s 

T
he

ra
py

 a
nd

 
O

ut
co

m
es

 in
 E

SR
D

Ju
ly

 2
00

9 
to

 S
ep

te
m

be
r 

20
18

2-
y 

fo
llo

w
-u

p

G
ra

nt
 fr

om
 t

he
 K

or
ea

 
H

ea
lth

 T
ec

hn
ol

og
y 

R
&

D
 P

ro
je

ct
 

th
ro

ug
h 

th
e 

K
or

ea
 

H
ea

lth
 In

du
st

ry
 

D
ev

el
op

m
en

t 
In

st
itu

te

PD
, I

C
H

D
N

 =
 9

89
 (

w
ho

 c
om

pl
et

ed
 

3-
m

o 
qu

es
tio

nn
ai

re
,  

24
92

 c
om

pl
et

ed
  

12
-m

o 
qu

es
tio

nn
ai

re
,  

an
d 

26
2 

co
m

pl
et

ed
  

24
-m

o 
qu

es
tio

nn
ai

re
)

In
ci

de
nt

 p
at

ie
nt

s

In
cl

us
io

n:
 P

at
ie

nt
s 
≥

19
 y

 
w

ith
 E

SR
D

 a
bl

e 
to

 g
iv

e 
in

fo
rm

ed
 c

on
se

nt
 w

ho
 a

re
 

in
iti

at
in

g 
di

al
ys

is
 in

 S
ou

th
 

K
or

ea
Ex

cl
us

io
n:

 P
at

ie
nt

s 
sc

he
du

le
d 

fo
r 

ki
dn

ey
 t

ra
ns

pl
an

t 
or

 
em

ig
ra

tio
n 

to
 fo

re
ig

n 
co

un
tr

y 
w

ith
in

 3
 m

o.
 

Pa
tie

nt
s 

w
ith

 a
cu

te
 r

en
al

 
fa

ilu
re

Pr
im

ar
y:

H
R

Q
O

L
Se

co
nd

ar
y:

A
ss

oc
ia

te
d 

fa
ct

or
s 

re
la

te
d 

to
 p

er
si

st
en

tly
 

im
pa

ir
ed

 
H

R
Q

O
L

Ba
se

lin
e 

m
ar

ke
rs

 w
er

e 
co

m
pa

re
d 

us
in

g 
Pe

ar
so

n 
χ2

 
sq

ua
re

 t
es

t 
or

 F
is

he
r 

ex
ac

t 
te

st
 fo

r 
ca

te
go

ri
ca

l v
ar

ia
bl

es
 

an
d 

us
in

g 
th

e 
St

ud
en

t 
t t

es
t 

fo
r 

co
nt

in
uo

us
 v

ar
ia

bl
es

. 
D

iff
er

en
ce

s 
in

 q
ue

st
io

nn
ai

re
 

sc
or

es
 a

t 
ea

ch
 t

im
e 

po
in

t 
be

tw
ee

n 
di

al
ys

is
 m

od
al

ity
 

w
er

e 
an

al
yz

ed
 fr

om
 a

dj
us

te
d 

re
gr

es
si

on
 a

na
ly

se
s.

 E
ffe

ct
s 

of
 d

ia
ly

si
s 

m
od

al
ity

, t
im

e,
 a

nd
 

th
ei

r 
in

te
ra

ct
io

n 
re

qu
ir

ed
 

re
pe

at
ed

 m
ea

su
re

s 
A

N
O

V
A

C
ov

ar
ia

te
s:

 A
ge

, s
ex

, b
od

y 
m

as
s 

in
de

x,
 e

du
ca

tio
n,

 
em

pl
oy

m
en

t, 
m

ar
ita

l s
ta

tu
s,

 
la

b 
va

lu
es

, p
ri

m
ar

y 
ca

us
e 

of
 

re
na

l d
is

ea
se

Iy
as

er
e 

et
 a

l13

U
ni

te
d 

K
in

gd
om

Pr
os

pe
ct

iv
e 

co
ho

rt
 

st
ud

y

C
om

pa
ri

so
n 

of
 

H
R

Q
O

L 
ov

er
 

tim
e 

fo
r 

H
D

 a
nd

 
PD

 p
at

ie
nt

s 
at

 
tim

e 
of

 in
iti

at
io

n 
an

d 
ev

er
y 

3 
m

o 
fo

r 
2 

y

N
am

e 
of

 t
ri

al
 N

R
Se

pt
em

be
r 

20
11

 t
o 

D
ec

em
be

r 
20

13
2-

y 
fo

llo
w

-u
p

O
ne

 a
ut

ho
r 

re
ce

iv
ed

 
sp

ea
ki

ng
 h

on
or

ar
ia

 
an

d 
re

se
ar

ch
 

fu
nd

in
g 

fr
om

 B
ax

te
r 

H
ea

lth
ca

re

PD
, I

C
H

D
N

 =
 2

06
Pr

ev
al

en
t 

pa
tie

nt
s

In
cl

us
io

n:
 P

at
ie

nt
s 
≥

60
 y

 
w

ho
 h

ad
 b

ee
n 

on
 d

ia
ly

si
s 

>
3 

m
o 

an
d 

fr
ee

 o
f h

os
pi

ta
l 

ad
m

is
si

on
 >

30
 d

Ex
cl

us
io

n:
 P

at
ie

nt
s 

w
ith

 
lif

e 
ex

pe
ct

an
cy

 <
6 

m
o,

 
de

m
en

tia
, i

na
bi

lit
y 

to
 

un
de

rs
ta

nd
 E

ng
lis

h,
 o

r 
la

ck
 

of
 in

fo
rm

ed
 c

on
se

nt

Pr
im

ar
y:

H
R

Q
O

L
Se

co
nd

ar
y:

N
R

C
at

eg
or

ic
al

 v
ar

ia
bl

es
 w

er
e 

co
m

pa
re

d 
be

tw
ee

n 
th

e 
H

D
 

an
d 

PD
 c

oh
or

ts
 u

si
ng

 F
is

he
r 

ex
ac

t 
te

st
s.

 C
on

tin
uo

us
 

va
ri

ab
le

s 
w

er
e 

co
m

pa
re

d 
at

 b
as

el
in

e,
 u

si
ng

 t
he

 M
an

n-
W

hi
tn

ey
 t

es
t. 

A
 li

ne
ar

 
m

ix
ed

 m
od

el
 a

pp
ro

ac
h 

w
as

 u
se

d 
to

 e
va

lu
at

e 
th

e 
m

ar
gi

na
l e

ffe
ct

s 
of

 r
is

k 
fa

ct
or

s 
or

 c
ov

ar
ia

te
s 

fo
r 

ea
ch

 o
ut

co
m

e 
m

ea
su

re
.

C
ov

ar
ia

te
s:

 A
ge

, s
ex

, 
et

hn
ic

ity
, c

om
or

bi
di

tie
s

N
ot

e.
 R

C
T

 =
 r

an
do

m
iz

ed
 c

on
tr

ol
le

d 
tr

ia
l; 

H
D

 =
 h

em
od

ia
ly

si
s;

 H
R

Q
O

L 
=

 h
ea

lth
-r

el
at

ed
 q

ua
lit

y 
of

 li
fe

; H
H

D
 =

 h
om

e 
he

m
od

ia
ly

si
s;

 Q
O

L 
=

 q
ua

lit
y 

of
 li

fe
; P

D
 =

 p
er

ito
ne

al
 d

ia
ly

si
s;

 N
R

 =
 n

ot
 r

ep
or

te
d;

 IC
H

D
 =

 in
-c

en
te

r 
he

m
od

ia
ly

si
s;

 R
R

T
 =

 r
en

al
 r

ep
la

ce
m

en
t 

th
er

ap
y;

 g
ov

t 
=

 g
ov

er
nm

en
t; 

G
FR

 =
 g

lo
m

er
ul

ar
 fi

ltr
at

io
n 

ra
te

; E
SR

D
 =

 e
nd

-s
ta

ge
 r

en
al

 d
is

ea
se

.

T
ab

le
 1

. 
(c

on
ti

nu
ed

)



9

T
ab

le
 2

. 
Pa

tie
nt

 C
ha

ra
ct

er
is

tic
s 

of
 In

cl
ud

ed
 S

tu
di

es
.

St
ud

y
D

ia
ly

si
s 

m
od

al
ity

N
um

be
r 

of
 

pa
tie

nt
s

A
ge

, m
ea

n 
(±

SD
)

M
al

e,
  

N
o.

 %
Fr

eq
ue

nc
y 

an
d 

no
. o

f h
 o

f 
di

al
ys

is
V

as
cu

la
r 

ac
ce

ss
C

om
or

bi
di

tie
s,

 N
o.

 %
D

ur
at

io
n 

of
 d

ia
ly

si
s 

at
 

st
ar

t 
of

 s
tu

dy
; R

R
F

C
ul

le
to

n 
et

 a
l18

M
an

ns
 e

t 
al

19
Fr

eq
ue

nt
 

no
ct

ur
na

l 
H

H
D

26
55

.1
 (

12
.4

)
18

 (
69

%
)

5-
6 

se
ss

io
ns

/w
k;

 m
in

im
um

 
6 

h/
ni

gh
t

A
rt

er
io

ve
no

us
 

fis
tu

la
: 1

5 
(5

8%
); 

tu
nn

el
ed

 d
ia

ly
si

s 
ca

th
et

er
:  

7 
(2

7%
); 

 
A

V
 g

ra
ft

: 4
 (

15
%

)

C
V

A
 5

 (
19

%
); 

IH
D

 1
0 

(3
8%

); 
 

C
H

F 
6 

(2
3%

); 
PV

D
 4

 (
15

%
); 

di
ab

et
es

 1
0 

(3
8%

)

D
ur

at
io

n 
at

 s
ta

rt
 o

f 
st

ud
y:

 m
ea

n 
5.

5 
y

R
R

F 
N

R

C
on

ve
nt

io
na

l 
H

D
25

53
.1

 (
13

.4
)

14
 (

56
%

)
3 

se
ss

io
ns

/w
k

A
V

 fi
st

ul
a:

 1
4 

(5
6%

); 
tu

nn
el

ed
 

di
al

ys
is

 c
at

he
te

r:
 

6 
(2

4%
); 

 
A

V
 g

ra
ft

: 5
 (

20
%

)

C
V

A
 3

 (
12

%
); 

IH
D

 1
0 

(4
0%

); 
C

H
F 

5 
(2

0%
); 

PV
D

 4
 (

16
%

); 
di

ab
et

es
 

11
 (

44
%

)

D
ur

at
io

n 
at

 s
ta

rt
 o

f 
st

ud
y:

 m
ea

n 
4.

8 
y

R
R

F 
N

R

de
 A

br
eu

 e
t 

al
23

PD
16

1
59

.6
 (

13
.8

)
48

.4
%

N
R

N
R

C
H

D
 8

3 
(5

1.
6%

); 
ca

rd
ia

c 
ar

rh
yt

hm
ia

s 
28

 (
17

.4
%

); 
hy

pe
rt

en
si

on
 1

47
 (

91
.9

%
); 

C
H

F 
28

 (
17

.4
%

); 
PV

D
 1

8 
(1

1.
2%

); 
st

ro
ke

 1
9 

(1
1.

8%
); 

ca
nc

er
 5

 
(3

.1
%

); 
di

ab
et

es
 1

10
 (

68
.3

%
)

D
ur

at
io

n 
at

 s
ta

rt
 o

f 
st

ud
y:

 m
ea

n 
3.

28
  

(S
D

 ±
1.

78
) 

y
R

R
F 

N
R

H
D

18
9

55
.6

 (
14

.8
)

50
.3

%
N

R
N

R
C

H
D

 1
06

 (
56

.1
%

); 
ca

rd
ia

c 
ar

rh
yt

hm
ia

s 
21

 (
11

.6
%

); 
hy

pe
rt

en
si

on
 1

59
 (

84
.4

%
); 

C
H

F 
28

 (
15

.3
%

); 
PV

D
 2

0 
(1

0.
6%

); 
st

ro
ke

 1
4 

(7
.4

%
); 

ca
nc

er
 5

 
(2

.7
%

); 
di

ab
et

es
 1

09
 (

57
.7

%
)

D
ur

at
io

n 
at

 s
ta

rt
 o

f 
st

ud
y:

 m
ea

n 
3.

95
  

(S
D

 ±
2.

18
) 

y
R

R
F 

N
R

Fr
im

at
 e

t 
al

21
PD

18
4

70
.8

 (
11

.4
)

58
 (

56
.3

%
)

N
R

N
R

C
H

D
 4

5 
(4

3.
7%

); 
C

H
F 

33
 

(3
2.

0%
); 

C
V

A
 2

3 
(2

2.
3%

); 
 

PV
D

 3
1 

(3
0.

1%
); 

di
ab

et
es

 3
8 

(3
6.

9%
)

D
ur

at
io

n 
N

R
  

(in
ci

de
nt

 p
at

ie
nt

s)
R

R
F 

N
R

H
D

28
4

67
.6

 (
11

.3
)

17
0 

(5
9.

9%
)

A
t 

6 
m

o:
 1

3.
6/

w
k 
±

3.
1 

h;
A

t 
12

 m
o:

 1
3.

9/
w

k 
±

 
3.

8 
h

N
R

C
H

D
 1

01
 (

35
.6

%
); 

C
H

F 
10

6 
(3

7.
3%

); 
C

V
A

 4
5 

(1
5.

9%
); 

 
PV

D
 1

10
 (

38
.7

%
); 

di
ab

et
es

 1
11

 
(3

9.
1%

)

D
ur

at
io

n 
N

R
  

(in
ci

de
nt

 p
at

ie
nt

s)
R

R
F 

N
R

H
ar

ri
s 

et
 a

l24
PD

78
  

(3
6 

in
ci

de
nt

)
76

.8
 (

4.
0)

;  
ra

ng
e 

70
-9

1
55

 (
70

%
)

N
R

 (
m

aj
or

ity
 o

f p
at

ie
nt

s 
re

ce
iv

ed
 c

on
tin

uo
us

 
am

bu
la

to
ry

 P
D

)

N
R

R
ep

or
te

d 
as

 c
on

di
tio

ns
  

(p
re

se
nc

e 
of

 d
ia

be
te

s,
 IH

D
, 

PV
D

, C
V

A
, c

hr
on

ic
  

ob
st

ru
ct

iv
e 

pu
lm

on
ar

y 
di

se
as

e,
 

or
 c

an
ce

r)
N

on
e:

 1
9 

(2
4%

);
1 

co
nd

iti
on

: 2
9 

(3
7%

);
2 

or
 m

or
e 

co
nd

iti
on

s:
 3

0 
(3

9%
)

D
ur

at
io

n 
N

R
R

R
F 

N
R

IC
H

D
96

  
(4

2 
in

ci
de

nt
)

77
.0

 (
4.

4)
;  

ra
ng

e 
70

-9
3

60
 (

62
%

)
N

R
N

R
N

on
e:

 2
0 

(2
1%

); 
1 

co
nd

iti
on

: 3
2 

(3
3%

); 
2 

or
 m

or
e 

co
nd

iti
on

s:
 

44
 (

46
%

)

D
ur

at
io

n 
N

R
R

R
F 

N
R

(c
on

tin
ue

d)



10	

St
ud

y
D

ia
ly

si
s 

m
od

al
ity

N
um

be
r 

of
 

pa
tie

nt
s

A
ge

, m
ea

n 
(±

SD
)

M
al

e,
  

N
o.

 %
Fr

eq
ue

nc
y 

an
d 

no
. o

f h
 o

f 
di

al
ys

is
V

as
cu

la
r 

ac
ce

ss
C

om
or

bi
di

tie
s,

 N
o.

 %
D

ur
at

io
n 

of
 d

ia
ly

si
s 

at
 

st
ar

t 
of

 s
tu

dy
; R

R
F

M
an

ns
 e

t 
al

22
PD

41
56

.1
  

(9
5%

 C
I 4

8.
8-

63
.4

)
20

 (
48

.7
%

)
N

R
N

R
D

ia
be

te
s 

15
 (

36
.6

%
)

D
ur

at
io

n 
at

 s
ta

rt
 o

f 
st

ud
y:

 m
ed

ia
n 

23
  

m
o 

(IQ
R

: 1
0-

42
)

R
R

F 
N

R
H

D
15

1
62

.2
  

(9
5%

 C
I 5

9.
2-

65
.3

)
87

 (
57

.6
%

)
3 

se
ss

io
ns

/w
k 

fo
r 
≥

4 
h

N
R

D
ia

be
te

s 
36

 (
23

.8
%

)
D

ur
at

io
n 

at
 s

ta
rt

 o
f 

st
ud

y:
 m

ed
ia

n 
22

  
m

o 
(IQ

R
: 9

-4
4)

R
R

F 
N

R
In

te
ns

iv
e 

H
H

D
37

5
49

.8
 (

15
.7

)
29

1 
(7

8%
)

≥
5 

se
ss

io
ns

/w
k;

  
an

y 
h/

se
ss

io
n

N
R

PV
D

 8
2 

(2
2%

); 
C

V
A

 3
1 

(8
%

); 
 

lu
ng

 d
is

ea
se

 5
6 

(1
5%

); 
 

co
ro

na
ry

 a
rt

er
y 

di
se

as
e 

11
6 

(3
1%

); 
ty

pe
 1

 d
ia

be
te

s 
11

 (
3%

); 
ty

pe
 2

 d
ia

be
te

s 
12

0 
(3

2%
)

D
ur

at
io

n 
N

R
R

R
F:

 e
st

im
at

ed
 

gl
om

er
ul

ar
 fi

ltr
at

io
n 

ra
te

 (
m

L/
m

in
/1

.7
3 

m
²)

, 
m

ed
ia

n 
5.

3 
(IQ

R
: 3

.5
)

R
oc

co
 e

t 
al

15

R
oc

co
 e

t 
al

14

U
nr

uh
 e

t 
al

17

U
nr

uh
 e

t 
al

16

N
oc

tu
rn

al
 

H
H

D
45

51
.7

 (
14

.4
)

29
 (

64
%

)
M

ea
n 

5.
06

 (
SD

 ±
0.

80
) 

se
ss

io
ns

/w
k;

 s
es

si
on

 
tim

e 
m

ea
n 

37
9 

 
(S

D
 ±

62
) 

m
in

; t
ot

al
 

tim
e 

m
ea

n 
30

.8
  

(S
D

 ±
9.

1)
 h

/w
k

Fi
st

ul
a 

49
%

; 
sy

nt
he

tic
 g

ra
ft

 
7%

; c
at

he
te

r 
44

%

PV
D

 8
 (

18
%

); 
ch

ro
ni

c 
pu

lm
on

ar
y 

di
se

as
e 

2 
(4

%
); 

st
ro

ke
/C

V
A

 1
 

(2
%

); 
he

ar
t 

fa
ilu

re
 5

 (
11

%
); 

M
I 5

 
(1

1%
); 

hy
pe

rt
en

si
on

 4
1 

(9
1%

); 
di

ab
et

es
 1

9 
(4

2%
)

D
ur

at
io

n 
N

R
R

R
F 

(u
re

a 
cl

ea
ra

nc
e 

 
in

 m
L/

m
in

): 
 

A
nu

ri
c 
=

 2
9%

;  
>

0-
1 

=
16

%
; >

1-
3 
=

 
36

%
; >

3 
+

20
%

C
on

ve
nt

io
na

l 
H

H
D

42
54

.0
 (

12
.9

)
28

 (
67

%
)

M
ea

n 
2.

91
 (

SD
 ±

0.
21

) 
se

ss
io

ns
/w

k;
 s

es
si

on
 

tim
e 

m
ea

n 
25

6 
 

(S
D

 ±
65

) 
m

in
;  

to
ta

l t
im

e 
m

ea
n 

12
.6

 
(S

D
 ±

3.
9)

 h
/w

k

Fi
st

ul
a 

41
%

; 
sy

nt
he

tic
 g

ra
ft

 
10

%
; c

at
he

te
r 

50
%

PV
D

 7
 (

17
%

); 
ch

ro
ni

c 
pu

lm
on

ar
y 

di
se

as
e 

2 
(5

%
); 

st
ro

ke
/C

V
A

 1
 

(2
%

); 
he

ar
t 

fa
ilu

re
 7

 (
17

%
); 

M
I 4

 
(1

0%
); 

hy
pe

rt
en

si
on

 3
9 

(9
3%

); 
di

ab
et

es
 1

8 
(4

3%
)

D
ur

at
io

n 
N

R
R

R
F 

(u
re

a 
cl

ea
ra

nc
e 

 
in

 m
L/

m
in

): 
 

A
nu

ri
c 
=

 2
6%

;  
>

0-
1 
=

 2
1%

; >
1-

3 
=

 
33

%
; >

3 
=

 1
9%

W
u 

et
 a

l20

re
po

rt
in

g 
ba

se
lin

e 
da

ta
 o

f 
to

ta
l c

oh
or

t, 
as

 
th

is
 s

tu
dy

 w
as

 
IT

T
. T

he
re

 is
 

al
so

 d
at

a 
fo

r 
1-

y 
co

ho
rt

PD
23

0
54

12
5 

(5
4%

)
N

R
ge

og
ra

ph
ic

al
 lo

ca
tio

n 
 

da
ta

 a
ls

o 
av

ai
la

bl
e 

 
(ie

, u
rb

an
 o

r 
ru

ra
l)

N
R

IC
ED

1-
2:

 1
11

 (
48

%
)

2:
 6

0 
(2

6%
)

3:
 5

9 
(2

6%
)

D
ur

at
io

n 
N

R
R

R
F 

N
R

IC
H

D
69

8
59

36
6 

(5
2%

)
N

R
N

R
IC

ED
1-

2:
 2

17
 (

31
%

)
2:

 2
70

 (
39

%
)

3:
 2

10
 (

30
%

)

D
ur

at
io

n 
N

R
R

R
F 

N
R

T
ab

le
 2

. 
(c

on
ti

nu
ed

)

(c
on

tin
ue

d)



11

St
ud

y
D

ia
ly

si
s 

m
od

al
ity

N
um

be
r 

of
 

pa
tie

nt
s

A
ge

, m
ea

n 
(±

SD
)

M
al

e,
  

N
o.

 %
Fr

eq
ue

nc
y 

an
d 

no
. o

f h
 o

f 
di

al
ys

is
V

as
cu

la
r 

ac
ce

ss
C

om
or

bi
di

tie
s,

 N
o.

 %
D

ur
at

io
n 

of
 d

ia
ly

si
s 

at
 

st
ar

t 
of

 s
tu

dy
; R

R
F

H
ir

am
at

su
 e

t 
al

10
IC

H
D

22
66

.6
 (

8.
4)

13
 (

59
%

)
N

R
N

R
D

ia
be

te
s 

8 
(3

6%
)

D
ur

at
io

n 
N

R
  

(in
ci

de
nt

 p
at

ie
nt

s)
R

R
F 

(m
ea

n 
ur

in
e 

 
vo

lu
m

e 
m

L/
d)

:
Ba

se
lin

e:
 8

20
.0

12
 m

o:
 2

75
.0

24
 m

o:
 8

5.
0

PD
34

63
.1

 (
11

.0
)

23
 (

68
%

)
N

R
N

R
D

ia
be

te
s 

11
 (

32
%

)
D

ur
at

io
n 

N
R

  
(in

ci
de

nt
 p

at
ie

nt
s)

R
R

F 
(m

ea
n 

ur
in

e 
 

vo
lu

m
e 

m
L/

d)
:

Ba
se

lin
e:

 8
00

.0
12

 m
o:

 5
00

.0
24

 m
o:

 3
52

.0
N

eu
m

an
n 

et
 a

l11
IC

H
D

16
3

57
.0

 (
15

.0
)

11
8 

(7
2%

)
N

R
N

R
N

eu
ro

lo
gi

ca
l/C

V
A

 d
is

ea
se

 6
 (

4%
)

Ps
yc

ho
tr

op
ic

 d
ru

g 
in

ta
ke

 3
1 

(1
9%

)
D

ur
at

io
n 

at
 s

ta
rt

 o
f 

st
ud

y,
 m

ea
n 

14
.8

 m
o

R
R

F 
N

R
PD

10
8

56
.0

 (
14

.7
)

71
 (

66
%

)
N

R
N

R
N

eu
ro

lo
gi

ca
l/C

V
A

 d
is

ea
se

 7
 (

6%
)

Ps
yc

ho
tr

op
ic

 d
ru

g 
in

ta
ke

 1
4 

(1
3%

)
D

ur
at

io
n 

at
 s

ta
rt

 o
f 

st
ud

y,
 m

ea
n 

14
.8

 m
o

R
R

F 
N

R
Ju

ng
 e

t 
al

12
IC

H
D

65
2

56
.6

 (
13

.5
)

40
9 

(6
3%

)
N

R
N

R
D

ia
be

te
s 

40
7 

(6
2%

)
D

ur
at

io
n 

N
R

  
(in

ci
de

nt
 p

at
ie

nt
s)

R
R

F 
(m

L/
m

in
/1

.7
3 

m
2 )

3 
m

o:
 1

0.
7

12
 m

o:
 5

.7
24

 m
o:

 4
.2

PD
33

7
51

.6
 (

12
.8

)
20

1 
(5

9.
4%

)
N

R
N

R
D

ia
be

te
s 

16
5 

(4
9%

)
D

ur
at

io
n 

N
R

  
(in

ci
de

nt
 p

at
ie

nt
s)

R
R

F 
(m

L/
m

in
/1

.7
3 

m
2 )

3 
m

o:
 1

1.
1

12
 m

o:
 5

.8
24

 m
o:

 4
.2

Iy
as

er
e 

et
 a

l13
IC

H
D

10
0

75
 (

IQ
R

 6
9-

80
)

57
 (

57
%

)
N

R
N

R
D

ia
be

te
s 

47
 (

47
%

); 
IH

D
 5

8 
(5

8%
); 

LV
D

 2
0 

(2
0%

); 
PA

D
 2

3 
(2

3%
); 

M
al

ig
na

nc
y 

23
 (

23
%

); 
sy

st
em

ic
 

co
lla

ge
n 

va
sc

ul
ar

 d
is

ea
se

 5
 (

5%
)

D
ur

at
io

n 
at

 s
ta

rt
 o

f 
st

ud
y,

 m
ed

ia
n 

29
 m

o
R

R
F 

N
R

PD
10

6
76

 (
IQ

R
 6

9-
81

)
41

 (
39

%
)

N
R

N
R

D
ia

be
te

s 
56

 (
53

%
); 

IH
D

 4
5 

(4
2%

); 
LV

D
 2

3 
(2

2%
); 

PA
D

 2
9 

(2
8%

); 
M

al
ig

na
nc

y 
13

 (
12

%
); 

sy
st

em
ic

 
co

lla
ge

n 
va

sc
ul

ar
 d

is
ea

se
 4

 (
4%

)

D
ur

at
io

n 
at

 s
ta

rt
 o

f 
st

ud
y,

 m
ed

ia
n 

24
 m

o
R

R
F 

N
R

N
ot

e.
 R

R
F 
=

 r
es

id
ua

l r
en

al
 fu

nc
tio

n;
 H

H
D

 =
 h

om
e 

he
m

od
ia

ly
si

s;
 A

V
 =

 a
rt

er
io

ve
no

us
; I

H
D

 =
 is

ch
em

ic
 h

ea
rt

 d
is

ea
se

; C
H

F 
=

 c
on

ge
st

iv
e 

he
ar

t 
fa

ilu
re

; P
V

D
 =

 p
er

ip
he

ra
l v

as
cu

la
r 

di
se

as
e;

 N
R

 =
 n

ot
 r

ep
or

te
d;

 H
D

 =
 h

em
od

ia
ly

si
s;

 
PD

 =
 p

er
ito

ne
al

 d
ia

ly
si

s;
 C

H
D

 =
 c

or
on

ar
y 

he
ar

t 
di

se
as

e;
 C

I =
 c

on
fid

en
ce

 in
te

rv
al

; I
Q

R
 =

 in
te

rq
ua

rt
ile

 r
an

ge
; C

V
A

 =
 c

er
eb

ro
va

sc
ul

ar
 a

cc
id

en
t; 

M
I =

 m
yo

ca
rd

ia
l i

nf
ar

ct
io

n;
 IC

ED
 =

 In
de

x 
of

 C
o-

ex
is

te
nt

 D
is

ea
se

;  
IC

H
D

 =
 in

-c
en

te
r 

he
m

od
ia

ly
si

s;
 L

V
D

 =
 le

ft
 v

en
tr

ic
ul

ar
 d

ys
fu

nc
tio

n;
 P

A
D

 =
 p

er
ip

he
ra

l a
rt

er
y 

di
se

as
e.

T
ab

le
 2

. 
(c

on
ti

nu
ed

)



12	 Canadian Journal of Kidney Health and Disease

One study used the EuroQOL-5D-3L standardized 
instrument—incorporating the VAS and the IND—to study 
changes from baseline to 6 and 12 months (Supplementary 
Table 6).22 Using this scale, no significant differences were 
identified in either dialysis group.

One study used the CHEQ to examine mean domain scores 
from baseline to 12 months as an absolute score, as well as 
via changes in domains scores as reported by percentage of 
patients that were “same,” “better,” or “worse” (Supplementary 
Table 7).18 Using this questionnaire, significant differences 
over time favoring PD were present in the domain of finance, 
while domains significantly favoring ICHD included sleep 
and body image (Table 3).

Finally, one study employed multiple scores to evaluate 
QOL over time between ICHD and PD from 3 to 24 months 
over 3-month intervals (Supplementary Table 8), including 
the HADS, Symptoms score, Barthel score, IIRS, and the 
RTSQ.13 None of these QOL scales demonstrated consis-
tently statistically significance at 3-month intervals up to 24 
months.

HDD vs ICHD

Comparing HDD and ICHD, one small RCT (n = 52) met 
eligibility criteria, comparing NHHD with ICHD from base-
line and prerandomization to 6 months18,19 (Table 4). This 
study demonstrated no significant differences between groups 
using the EQ-5D-3L version questionnaire (mean difference 
= 0.05, 95% CI = −0.07 to 0.17) score after 6 months, where 
higher scores in the scale reflect better QOL (summarized in 
Supplementary Tables 9 and 10). However, using the VAS of 
the EQ-5D-3L, a clinically significant difference favoring 
NHHD was an MCID as defined by a >10-point change. 
Using the SF-36 and KDQOL scales, no significant differ-
ences at baseline in any QOL domains were found. However, 
after 6 months, there were significant improvements favoring 
NHHD over ICHD in the domains of “general health” per the 
SF-36 (mean difference = 12.82, 95% CI = 2.88-22.77) and 
“burden of kidney disease” per the KDQOL (mean difference 
= 10.70, 95% CI = 2.42-18.99) scales.

CHDD vs NHDD

One RCT (n = 87)—the Frequent Hemodialysis Network 
(FHN) Nocturnal Trial—compared QOL between NHHD (6 
times per week, ≥6 hours per session) and CHHD (3 times 
per week, <5 hours per session) from baseline to 12 months 
(Table 5).14-17 Using the SF-36 scale, the Beck Depression 
Inventory, and the Sleep Problems Index, there were no sig-
nificant improvements in any of the component scores after 
12 months in either the NHHD or CHHD groups (summa-
rized in Supplementary Table 11). Calculated mean differ-
ences between groups demonstrated no significant differences 
when compared with each other, with the greatest nonsignifi-
cant difference in “energy/fatigue” favoring NHHD (mean 

difference = 7.2, 95% CI = −3.1 to 17.5). Notably, the 
NHHD group saw relatively better outcomes in all 5 mea-
sured SF-36 domains as compared with CHHD, but rela-
tively worse outcomes in the “Sleep Problems Index” and 
“Beck Depression Inventory.”

PD vs HHD, Self-Care ICHD vs Traditional ICHD

No primary studies comparing PD with HHD or self-care 
ICHD with traditional ICHD for the endpoint of quality of 
life were found that met eligibility criteria.

Quality of Studies

The 2 RCTs and 9 observational studies were, on majority, of 
adequate quality. The RCTs were generalizable and well con-
ducted with the following limitations noted: both included 
less than 100 patients and the intervention was unable to be 
blinded to patients or caregivers. Dialysis modality assess-
ment for individual patients would be reliable, and for the 
outcome of interest, standardized QOL scales were used. The 
time between repeat QOL measures was variable and not all 
covariates of interest may have been captured; therefore, 
residual confounding could not be excluded. Finally, no cor-
rection for multiple testing was performed and some of the 
detected differences in individuals’ QOL domains may arise 
by chance.

Discussion

In this systematic review, we synthesized the results of pub-
lished studies that used validated PROMs with a specific 
emphasis on changes in QOL over time to aid in clinical 
decision-making regarding optimal dialysis modality. We 
found no consistent differences in QOL measures compar-
ing home dialysis modalities (ie, HHD or PD) with ICHD; 
however, differences in distinct QOL domains emerged 
when comparing these groups over time. Comparing ICHD 
with PD using multiple validated QOL scales, ICHD was 
associated with significantly improved outcomes in the 
domains of “role limitation due to physical function,” “gen-
eral health,” “support from staff,” “sleep quality,” “social 
support,” “health status,” “social interaction,” “body 
image,” and “overall health.” However, PD was associated 
with significantly better outcomes in “physical component 
score,” “role of social component score,” “cognitive status,” 
“role limitation due to emotional function,” “role limitation 
due to physical function,” “bodily pain,” “burden of kidney 
disease,” “effects of kidney disease on daily life,” “symp-
toms/problems,” “sexual function,” “finance,” and “patient 
satisfaction.” Comparing ICHD with HHD, HHD was asso-
ciated with statistically significant improvements in “bur-
den of kidney disease,” “general health,” and these 
differences achieved a minimally clinically important dif-
ference threshold compared with ICHD after 6 months. No 
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Table 3.  Summary of Quality of Life Changes Comparing PD With In-Center Hemodialysis (ICHD) With Measures of Statistical  
(P Value).

Study QOL scale QOL measurement QOL domain ICHD value PD value P value

de Abreu 
et al23

KDQOL Percentage of patients 
reporting “better” or 
“worse” from baseline to 
12 mo

Encouragement/support 
from staff

21.3% better 13.0% better P = .0416 favoring ICHD

Sleep quality 39.6% better 28.6% better P = .0360 favoring ICHD
Social support 24.3% better 13.8% better P = .0134 favoring ICHD
Health status 36.2% better 23.8% better P = .0120 favoring ICHD
Cognitive status 54.3% worse 39.1% worse P = .0045 favoring PD
Overall improvement 

(stated in study)
P = .004 favoring ICHD

Multivariate regression 
analysis from baseline to 
12 mo

Social interaction 
(stated in study)

ICHD-PD = 4.86 P = .0275 favoring ICHD

Patient satisfaction 
(stated in study)

PD-ICHD = 4.85 P = .0285 favoring PD

Frimat 
et al21

SF-36 Improvement in score from 
baseline

Role limitation due to 
physical function

+12.1 at 6 mo
+9.2 at 12 mo

+22.8 at 6 mo
+21.2 at 12 mo

P < .05, favoring PD

Role limitation due to 
emotional function

+7.4 at 6 mo
+8.5 at 12 mo

+27.3 at 6 mo
+31.0 at 12 mo

P < .05, favoring PD

Bodily pain +6.7 at 6 mo
+3.1 at 12 mo

+14.7 at 6 mo
+10.7 at 12 mo

P < .05, favoring PD

KDQOL Improvement in score from 
baseline

Burden of Kidney 
Disease

−3.0 at 6 mo
−3.7 at 12 mo

+13.7 at 6 mo, 
+10.8 at 12 mo

P < .01, favoring PD

Effects of kidney disease 
on daily life

−3.8 at 6 mo
−5.1 at 12 mo

+7.8 at 6 mo
+5.5 at 12 mo

P < .05, favoring PD

Symptoms/ problems +3.1 at 6 mo
+1.2 at 12 mo

+6.8 at 6 mo
+7.0 at 12 mo

P < .01, favoring PD

Sexual function −7.8 at 6 mo
−10.2 at 12 mo

+2.7 at 6 mo, 
+17.0 at 12 mo

P < .05, favoring PD

Harris 
et al24

KDQOL, SF-36 Calculated mean  
differences (95% CI)  
for PD-ICHD

No significant differences 
after 12 mo

Manns 
et al22

KDQOL, SF-36, 
EuroQOL

Improvement in score from 
baseline

No significant differences 
after 12 mo

Wu et al20 SF-36 Adjusted mean change from 
baseline to 1 y

Physical function +0.4 −4.5 P < .05, favoring ICHD
General health +2.8 −1.0 P < .05, favoring ICHD

Choice Health 
Equality 
Questionnaire 
dialysis domains

Adjusted mean change from 
baseline to 1 y

Sleep +1.8 −5.6 P < .05, favoring ICHD
Finance −0.4 +6.2 P < .05, favoring PD

Adjusted odds ratio  
(95% CI) on PD vs HD

Body image 0.57 (0.33 to 0.99) P < .05, favoring ICHD

Hiramatsu 
et al10

SF-36 Mean improvement in score 
from baseline

Physical component 
summary

−1.4 at 12 mo, 
−3.1 at 24 mo

+6.1 at 12 mo, 
+3.4 at 24 mo

P< .05, favoring PD

Role of social 
component summary

−5.6 at 12 mo, 
−7.1 at 24 mo

+9.5 at 12 mo, 
+9.1 at 24 mo

P < .05, favoring PD

Neumann 
et al11

KDQOL Mean improvement in score 
from baseline within 
dialysis modality

Cognitive function No significant differences 
after 12 mo

Jung 
et al12

KDQOL Mean improvement in score 
from baseline to 24 mo 
within dialysis modality

Sexual function −9.6 P = .005
Sleep −2.7 P = .04, significantly 

worsened in ICHD
Patient satisfaction −3.5 P = .04, significantly 

worsened in ICHD
Burden of kidney 

disease
−5.3 P = .009, significantly 

worsened in PD
Work status −6.8 P = .03, significantly 

worsened in PD
Changes in HRQOL over 

time between dialysis 
modalities from baseline 
to 24 mo

All components of 
KDQOL

No significant differences 
after 12- and 24 mos

(continued)
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Study QOL scale QOL measurement QOL domain ICHD value PD value P value

SF-36 Mean improvement in 
score from baseline to 24 
mo within single dialysis 
modality

General health −3.8 P = .02, significantly 
worsened in PD

Emotional well-being −3.4 P = .02, significantly 
worsened in PD

Energy/fatigue −3.1 P = .04, significantly 
worsened in PD

Role-physical 10.4 P = .002, significantly 
improved in ICHD

Changes in HRQOL over 
time between dialysis 
modalities from baseline 
to 24 mo

All components of 
SF-36

No significant differences 
after 12 and 24 mo

Beck Depression 
Index

Changes in HRQOL over 
time between dialysis 
modalities from baseline 
to 24 mo

No significant differences 
after 12 and 24 mo

Iyasere 
et al13

Hospital Anxiety 
and Depression 
Scale

Changes in HRQOL over 
time between dialysis 
modalities from 3 to 24 
mo

No significant 
differences between 
dialysis modalities  
in any scoring 
system after 2 y

Short-Form 12  
Symptom score  
Illness 

Intrusiveness 
Rating Scale

 

Barthel score  
Renal Treatment 

Satisfaction 
Questionnaire

 

Note. PD = peritoneal dialysis; ICHD = in-center hemodialysis; QOL = quality of life; KDQOL = Kidney Disease Quality of Life; SF-36 = Short-Form 
36; CI = confidence interval; HRQOL = health-related quality of life.

Table 3.  (continued)

Table 4.  Summary of Quality of Life Changes Over 6 Months Comparing NHHD to ICHD With Measures of Statistical (P Value) and 
MCID.

Study QOL scale QOL measurement QOL domain NHHD value ICHD value P value MCID

Culleton et al18 
and  
Manns et al19

EuroQOL Between-group mean 
difference  
(NHHD-ICHD) 
comparing baseline 
and 6 mo

Visual 
Analogue 
Score

NA P = .03, 
favoring 
NHHD

>10-point 
change 
favoring 
NHHD

Kidney Disease 
Quality of 
Life

Difference in QOL  
(NHHD-ICHD) 
comparing 
prerandomization 
and 6 mo (95% CI)

Burden of 
Kidney 
Disease

NHHD-ICHD = 10.70 (2.42, 18.99) P = .01, 
favoring 
NHHD

 

Short-Form 36 Difference in 
QOL (NHHD-
ICHD) comparing 
prerandomization 
and 6 mo (95% CI)

General 
Health

NHHD-ICHD = 12.82 (2.88, 22.77) P = .01, 
favoring 
NHHD

 

Note. NHHD = nocturnal home hemodialysis; ICHD = in-center hemodialysis; MCID = minimally clinical important difference; QOL = quality of life;  
CI = confidence interval.

significant differences were found comparing the specific 
HHD prescriptions over time. Finally, no studies were avail-
able comparing HHD with PD or conventional ICHD with 
“self-care” ICHD identifying areas of future investigation.

Between the 9 primary studies included in our systematic 
review comparing PD with ICHD, there were no consistent 
statistically significant differences in global QOL reported 
up to 24 months in either the PD or ICHD groups. However, 
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Table 5.  Summary of Quality of Life Changes Comparing NHHD to CHHD Over 12 Months With Measures of Statistical (P Value) and 
MCID.

Study QOL scale
QOL 

measurement QOL domain
(F)NHHD 

value CHHD value P value MCID

Unruh et al17 
and  
Unruh et al16

RAND-36 
emotional 
subscale

Mean change in 
QOL scores 
from baseline to 
12 mo (±SE)

Mental health 
composite

+3.0 ± 1.6 −0.7 ± 1.6 P > .05 for all 
5 domains

Unspecified clinical 
significance—all 
5 domains favor 
NHHD

Emotional well-
being

+3.3 ± 2.7 −2.0 ± 2.7

Role limitation 
due to emotional 
problems

+6.6 ± 5.4 +1.7 ± 5.5

Energy/fatigue +3.1 ± 3.3 +0.1 ± 3.3
Social functioning +7.5 ± 3.9 +0.3 ± 3.9

Sleep 
Problems 
Index

Mean change in 
QOL scores 
from baseline to 
12 mo (±SE)

−2.0 ± 1.2 −0.4 ± 1.2 P > .05 for 
both domains

Unspecified clinical 
significance—
both domains 
favor CHHD

Beck 
Depression 
Index

Mean change in 
QOL scores 
from baseline to 
12 mo (±SE)

−3.3 ± 2.8 +1.2 ± 2.8

Note. NHHD = nocturnal home hemodialysis; ICHD = in-center hemodialysis; MCID = minimally clinical important difference; QOL = quality of life.

there were significant differences isolated in specific QOL 
domains when comparing the 2 dialysis prescriptions over 
time. It is important to recognize that this does not reflect the 
absolute scores in QOL domains at baseline and each time 
points, many of which favored PD over ICHD. This high-
lights the innovation of the present study: our systematic 
review compares changes in QOL over time between dialysis 
modalities rather than absolute measures, to circumvent the 
baseline variations of patient populations that undergo vari-
ous dialysis treatments.

In the comparison of HHD modalities with ICHD, over 
2 decades of slowly growing evidence supports the notion 
that there may be some benefit to NHHD in the context of 
health-related quality of life (HRQOL)14,25-28 using various 
QOL scales, though many of these studies lacked common 
reporting methods, sufficient sample sizes, and/or adequate 
statistical analyses. Furthermore, recent literature has sug-
gested that the increased frequency and duration of dialysis 
inherent to NHHD—which is often more intensive than 
ICHD—is what correlates with significant improvements 
in QOL.29 This has been echoed in previous studies, with 
frequency of dialysis often cited as a major advantage of 
HHD modalities with respect to QOL.14,28-33 In addition, 
recent RCTs have demonstrated that these significant QOL 
benefits occur independent of dialysis location (ie, home 
or in-center).32,33 Increased frequency of dialysis has also 
been linked with improved solute clearance, volume con-
trol, nutrition, less pill burden, and reduced left ventricular 
hypertrophy.14,31

Two shortcomings in the present literature were consis-
tent regarding home dialysis modalities: small sample sizes 

and paucity of studies. This notion is supported by the lack 
of primary articles to examine further modality compari-
sons of interest such as PD vs HHD or self-care ICHD vs 
conventional ICHD. Our updated systematic review is the 
first to recognize changes in QOL over time as a primary 
end point, as it is often underappreciated in the literature 
relative to its importance as a guiding variable in choice of 
dialysis modality. Our findings clearly underline the impor-
tance of advancing research in the field of QOL over time 
as it relates to home and in-center dialysis modalities, espe-
cially with PROMs holding a larger stake in dialysis choice 
than ever before. Fortunately, several larger studies have 
begun to investigate this question in recent years. The 
China Q study by Yu et al (NCT02378350, pending publi-
cation) is comparing QOL between 668 patients on either 
PD or ICHD over 1 year. In addition, a recent large retro-
spective cohort analysis34 posed a similar question to the 
present study, comparing health-related QOL over time 
between patients (n = 5114) who initiated ICHD or home 
dialysis (PD or HHD) at multiple time points via the KDQOL 
scale. Despite the relatively large sample size, the study 
demonstrated no significant differences in QOL over time 
between groups after 485 days. Unfortunately, this study 
could not be included in our systematic review owing to the 
lack of subgroup analysis in the “home dialysis” population 
(which combined PD and HHD, thereby not meeting our 
predefined research questions), albeit the large majority 
consisted of PD patients (93.1%). Despite nonsignificant 
results, this study demonstrates the movement toward eval-
uating changes in QOL over time, rather than absolute 
values.
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Our study has several limitations. First, the limited and 
indeterminate data for the primary end point (ie, QOL), par-
ticularly for HHD modalities given the relative infrequency 
of QOL measures and small sample sizes. Second, of the 
studies that did fit inclusion criteria, there was considerable 
heterogeneity among the QOL scales used (eg, CHEQ, 
SF-36, KDQOL), limiting inter-study comparisons. More 
recent literature supports only the utility of specific PROMs 
in dialysis-specific QOL analyses, namely KDQOL-36 and 
KDQOL-SF.35 Third, from a pragmatic perspective, other 
clinically relevant variables involved in the decision for dial-
ysis modality were omitted including socioeconomic factors, 
accessibility, familiarity with dialysis modality (both for 
physician and patient), ability to change dialysis modalities, 
caregiver burden, frequency of dialysis, and duration of dial-
ysis session. We also recognize that our study does not com-
pare all combinations of dialysis prescriptions; thus, certain 
important comparisons are not included (eg, nocturnal ICHD 
vs NHDD36 or CAPD vs APD).37 Finally, study populations 
were drawn from different countries and health care systems 
introducing unavoidable heterogeneity.

Conclusions

In this systematic review examining within patients changes 
in QOL across the various dialysis modalities, we found no 
consistent differences in the overall QOL outcomes between 
home dialysis modalities (including PD and HHD) and 
ICHD as a change from baseline; however, important differ-
ences are present in specific QOL domains. Although there 
are significant limitations in the ability to compare clinical 
outcomes between groups, with the improved cost-effec-
tiveness of home dialysis prescriptions, and a growing 
emphasis on patient-centered dialysis choice, our findings 
imply that certain patients may benefit from home dialysis 
modalities depending on their individual preferences and 
acceptable trade-offs. In light of this, the current underuti-
lization of home dialysis modalities may reflect other vari-
ables, including lack of high-quality research, governmental 
policy, and physician familiarity, all of which may be sus-
ceptible to intervention and improved education. Future 
large-scale research comparing QOL over time between 
dialysis modalities is critical, especially with the current 
landscape of dialysis shifting toward patient-centered 
outcomes.
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