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Abstract

Background: Health-related quality of life (HRQoL) is an important component of patient-centered outcomes and a
useful parameter for monitoring quality of care. We assessed HRQoL, its determinants, and associations with
mortality in patients with end-stage renal disease (ESRD).

Methods: Short Form-36 was used to assess HRQoL, its domain components, and physical (PCS) and mental (MCS)
composite summary scores in altogether 400 (338 incident and 62 prevalent) dialysis patients with median age 64
years, 37% women, 24% diabetes mellitus (DM), 49% cardiovascular disease (CVD), and median estimated
glomerular filtration rate (eGFR) of 5.3 (3.0–9.4) ml/min/1.732. Results were analyzed separately for 338 incident
patients starting on hemodialysis (HD; 68%) or peritoneal dialysis (PD; 32%), and 62 prevalent PD patients. Mortality
risk was analyzed during up to 60 months (median 28 months).

Results: Linear multivariate regression analysis showed that in incident dialysis patients, 1-SD higher PCS associated
negatively with 1-SD higher age, DM and CVD, and positively with 1-SD higher hemoglobin and sodium (adjusted
r2 = 0.17). In 62 prevalent PD patients, 1-SD higher PCS was negatively associated with 1-SD higher age. MCS was
not associated to any of the investigated factors. Multivariate Cox regression analysis showed that in incident
dialysis patients, 1-SD increase of PCS associated with lower all-cause mortality, hazard ratio 0.65 (95% confidence
interval 0.52–0.81), after adjustments for age, sex, DM, CVD, plasma albumin, C-reactive protein and eGFR whereas
1-SD lower MCS did not associate with mortality. In PD patients, neither PCS nor MCS associated with mortality.

Conclusions: MCS did not associate with any of the investigated clinical factors, whereas lower PCS associated with
higher age, CVD, DM, and lower hemoglobin and sodium levels. MCS was not associated with mortality, whereas
lower PCS associated with increased mortality risk. These results suggest that HRQoL - in addition to its role as
patient-centered outcome - matters also for hard clinical outcomes in ESRD patients. Our knowledge about factors
influencing MCS in ESRD patients is limited and should motivate further studies.
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Background
Chronic kidney disease (CKD) associates with significant
clinical, societal and psychosocial burdens, especially in
end-stage renal disease (ESRD) patients, and - due to
cardiovascular disease, infections, protein-energy wast-
ing and premature aging [1, 2] - to high morbimortality
[3]. Health-related quality of life (HRQoL) is an import-
ant aspect of patient-centered clinical outcomes [4, 5],
and assessment of HRQoL is increasingly used as out-
come measure when monitoring the quality and effect-
iveness of renal care including maintenance dialysis
treatment [6–8].
HRQoL usually deteriorates during the course of CKD

progression [9, 10] and is often markedly reduced in
ESRD patients due to restrictions affecting life style and
food intake, multiple medications, effects of dialysis
therapy, disease-related complications [11], common co-
morbidities [12, 13], the uremic milieu [14, 15] and pre-
mature aging [1, 2]. Efforts aiming at improving HRQoL
are warranted not only because satisfactory HRQoL is a
goal in itself but also because poor HRQoL is linked to
hospitalization and mortality [6, 16–19].
Many factors influencing HRQoL in ESRD patients have

been identified [10, 20, 21] such as country, ethnicity, and
demographic variables [22]. HRQoL was investigated in
ESRD patients on hemodialysis (HD) or peritoneal dialysis
(PD) in Korea [23], Singapore [24], Brazil [18, 25], US
[26], Turkey [27], Netherlands [28, 29], South Africa [30]
and Sweden [10]. The impact of dialysis modality on
HRQoL has been analyzed [31]. However, few larger stud-
ies evaluated the mortality predictive role of HRQoL in
ESRD patients.
In the present study, we investigated factors associated

with HRQoL and analyzed associations of HRQoL and
its components with survival in 338 Swedish ESRD pa-
tients starting dialysis on HD (≈68%) or PD (≈32%), and
in 62 prevalent PD patients. The two cohorts are ana-
lysed and presented separately.

Methods
Patients
This study is a post hoc analysis of available Short
Form-36 (SF-36) scores and clinical data for two separ-
ate cohorts comprising incident (n = 338) and prevalent
(n = 62) dialysis patients. SF-36 assessments in 8930 in-
dividuals (aged 15–93 years; 48% males) representing the
Swedish population [32, 33] served as reference for com-
parative analyses.

Incident dialysis patients
CKD stage 5 patients (n = 338; median age 63 years; 31%
women) initiating dialysis with HD (≈68%) or PD (≈32%)
were recruited during 2000–2005 within a longitudinal
study (PAUS, Prospective study of renal replacement
therapy in Stockholm) at the Karolinska University Hos-
pital and Danderyd Hospital, Stockholm, Sweden. The
protocol and part of the data from the PAUS study have
been described earlier [10]. The current study includes
those patients with measurements of HRQoL. Each pa-
tient’s medical chart was thoroughly reviewed by a neph-
rologist, and data was extracted on underlying kidney
disease, presence of clinically overt cardiovascular dis-
ease (CVD), and other comorbid conditions such as dia-
betes mellitus (DM). The causes of CKD were diabetic
nephropathy (25%), hypertension/renal vascular disease
(20%), chronic glomerulonephritis (13%), and other
(such as polycystic kidney disease), or unknown, etiolo-
gies (42%). Mortality risk was analyzed during up to 60
months, median 29.6 months.
Prevalent dialysis patients
Prevalent PD patients (n = 62; median age 65 years; 35%
women) were recruited during 2008–2011 within a study
(MIMICK2, Mapping of Inflammation Markers in
Chronic Kidney Disease 2) aiming at including all PD
patients controlled at the Karolinska University Hospital
and Danderyd Hospital, Stockholm, Sweden. The proto-
col and part of the data from the MIMICK2 study have
been described earlier [34]. Briefly, 84 out of 163 invited
patients agreed to participate; however, HRQoL data
were lacking in 22 patients. The remaining 62 patients
had undergone PD for median 12.1 (10-90th percentile
range 4.1–40.0) months. Mortality risk was analyzed
during up to 60months, median 22.2 months.
The Ethics Committee of Karolinska Institute at Karo-

linska University Hospital, Stockholm, approved the
study protocols and each patient gave their written in-
formed consent.
SF-36 questionnaire
The Medical Outcomes Study Short Form-36 (SF-36) is
a self-report generic instrument for assessment of two
major aspects of patients’ HRQoL and includes 36 items
that measures eight dimensions, or health domains, on a
100-point scale [35]. The eight domains are: 1. Physical
functioning (PF), 2. Role limitations caused by physical
problems (RP), 3. Bodily pain (BP), 4. General health
(GH), 5. Vitality/energy/fatigue (VT), 6. Mental health/
emotional well-being (MH), 7. Role limitations caused
by mental health/emotional problems, and 8. Social
functioning (SF). Results from the questionnaire were
summarized into a physical composite summary (PCS)
score aggregating items from PF, RP, BP, and GH, and a
mental composite summary (MCS) score aggregating
items from the domains VT, SF, MH, and RE. In the
Swedish normative reference population, mean values of
these scores were: PF = 87.9, RP = 83.2, BP = 74.8, GH= 75.8,
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VT=68.8, SF = 88.6, MH=80.9, RE = 85.7, and PCS= 50
and MCS= 50 [33, 36].
HRQoL was assessed at dialysis initiation, or up to 2

weeks after the first dialysis session among incident dia-
lysis patients, and at baseline in the prevalent dialysis
patients.

Clinical assessment
Height and body weight were obtained at baseline and body
mass index (BMI) was recorded. Arterial systolic and dia-
stolic blood pressures (BP) were measured in the morning
after a 15-min resting period, and mean BP (1/3 * systolic
BP) + (2/3*diastolic BP) [37] were recorded. Comorbidity
was assessed using Davies comorbidity score [38].

Biochemical analyses
Blood samples, collected in incident dialysis patients at
baseline before commencement of regular maintenance
dialysis, and in PD patients after an overnight oral fast
without interrupting ongoing PD, were separated to ob-
tain plasma within 30min, and samples were kept frozen
at − 70 °C if not analyzed immediately. Concentrations
of hemoglobin and serum albumin (bromcresol purple),
creatinine, potassium, calcium, phosphate, parathyroid
hormone (PTH), C-reactive protein (CRP) were deter-
mined by routine methods at the Department of Labora-
tory Medicine, Karolinska University Hospital. Plasma
interleukin-6 (IL-6) analyzed by commercial kits on
Immulite Automatic Analyzer (Siemens Medical Solutions,
Los Angeles, CA, USA) according to the instructions of
the manufacturer. Data on glomerular filtration rate (GFR)
were not available in all patients. Instead estimated GFR
(eGFR) was calculated based on the CKD-EPI equation
[39], also in PD patients as described previously [40].

Statistical analysis
Data are expressed as median and range (10th – 90th
percentile) or percentage, as appropriate. Statistical sig-
nificance was set at the level of p < 0.05. Comparisons
between two groups were assessed with the nonparamet-
ric Wilcoxon test for continuous variables and Fischer’s
exact test or Chi-square test for nominal variables.
Spearman’s rank correlation analysis was used to deter-
mine associations between selected parameters. The
differences in HRQoL domains and summary scores
between the combined cohort of 400 ESRD patients and
the Swedish reference population (n = 8930) were
assessed using Cohen’s effect size d, computed according
to Becker [32]. Cohen’s effect size (d), a standardized
measure of effect size (ES), was defined as the differ-
ences between the mean values of two samples divided
by the pooled within-group standard deviation (SD). An
effect size of one is equivalent to change of one SD be-
tween the groups. According to Cohen, benchmarks for
interpreting the magnitude of differences are: ES values<
0.49 are considered as small, values of 0.50–0.79 as
medium, and values ≥0.80 are considered as large. Prin-
cipal component analysis was used to analyze the con-
struct validity for the two summary scales (PCS and
MCS), i.e., the degree by which these scales measured
what these scales were purported to be measuring when
using SF-36. Cox proportional hazard models were used
to obtain hazard ratios (HRs) for all-cause mortality risk
for PCS and MCS, adjusting for all confounders. As
there were relatively few missing values (see Table 1),
imputations were not used. Statistical analyses were per-
formed using statistical software SAS version 9.4 (SAS
Campus Drive, Cary, NC, USA) and Stata 15.1 (Stata
Corporation, College Station, TX, USA).

Results
Baseline characteristics of the 338 incident dialysis pa-
tients and 62 prevalent PD patients are summarized in
Table 1. While age, sex distribution and Davies comor-
bidity score did not differ, PD patients had lower CVD
prevalence, lower mean blood pressure, higher eGFR,
higher hemoglobin, lower potassium, lower calcium x
phosphate product and higher PTH levels than the inci-
dent dialysis patients.

HRQoL as assessed by SF-36
HRQoL data in the 338 incident dialysis patients and 62
prevalent PD patients are presented in Table 2. PD pa-
tients scored better in all domains, except General Health,
and had higher MCS score and PCS tended to be higher
(p = 0.06) compared with the incident dialysis patients.

Univariate correlations between PCS, MCS and clinical
characteristics and investigated biomarkers
In 338 incident dialysis patients, PCS and MCS corre-
lated with serum albumin (rho = 0.17, p < 0.001; rho =
0.12, p < 0.05) and hemoglobin (rho = 0.19, p < 0.001;
rho = 0.20, p < 0.00), respectively, and negatively with
CRP (PCS: rho = − 0.22, p < 0.001; MCS: rho = − 0.15,
p < 0.01, respectively). Furthermore, PCS associated with
comorbidities (CVD and DM), BMI (rho = − 0.11, p < 0.05),
and sodium (rho = 0.15, p < 0.01), while MCS correlated
with serum calcium (rho = 0.14, p < 0.05) and male gender
(rho = − 0.13, p < 0.01). There were only a few statistically
significant associations in the PD cohort.

Differences between ESRD patients and normative
population expressed as effect sizes
The results for calculated effect sizes (ES) of differences
between in 338 incident dialysis patients, 62 prevalent
PD patients and the normative Swedish population are
presented in Table 3 [33, 36]. Briefly, most dimensions
and PCS (ES = -0.67) differed as compared with the



Table 1 Baseline demographic and biochemical characteristics of the separate cohorts of incident dialysis patients and prevalent PD
patients, respectively

Baseline characteristics Incident dialysisa (n = 338) Prevalent PD (n = 62) p

Age (years; n = 338/62) 63 (45–80) 65 (49–81) NS

Female (%; n = 338/62) 105 (31) 23 (35) NS

CVD (%; n = 336/62) 177(53) 19 (31) 0.001

DM (%; n = 338/62) 84 (25) 13 (21) NS

Davies Comorbidity Score (%; n = 335/62) Low risk (0) 124 (37) 19 (31) NS

Medium risk (1–2) 150 (45) 34 (55)

High risk (≥3) 61 (18) 9 (15)

BMI (kg/m2; n = 338/62) 25 (22–28) 25 (23–28) NS

MBP (mmHg, n = 333/62) 103 (85–126) 97.0 (80–117) 0.0004

eGFRb(ml/min, n = 338/62) 4.9 (2.9–9.6) 5.8 (4.5–9.2) 0.0004

Weekly KT/V (renal + peritoneal) NA 2.2(1.7–2.9) –

Metabolic biomarkers

Hemoglobin (g/L, n = 338/62) 109 (89–127) 121 (106–132) < 0.0001

Albumin (g/L; n = 336/62) 32 (25–39) 32 (24.6–38) NS

Potassium (mmol/L, n = 338/62) 4.4 (3.5–5.4) 4.1 (3.2–4.9) 0.0002

Ca x P (n = 337/62) 4.5 (2.8–6.5) 3.9 (2.6–5.5) < 0.0001

PTH (ng/L, n = 327/62) 200 (45–595) 256 (78–567) 0.03

CRP (mg/L; n = 333/62) 8(5.1–75.6) 4.1(0.7–26.2) 0.002

IL-6 (pg/mL; n = 147/62) 5.6 (2.1–29.0)c 6.4 (2.1–21.7) NS

The p values are noted for descriptive purpose only
Presented as median and range (10th – 90th percentile), numbers, or proportions
Bold entries are significant
Abbreviations: CVD cardiovascular disease, DM diabetes mellitus, BMI body mass index, MBP mean blood pressure, eGFR estimated glomerular filtration rate, Ca
calcium, P phosphate, CRP C-reactive protein, IL-6 interleukin-6, PTH parathyroid hormone
aIncident dialysis patients included patients starting on HD (≈68%) and PD (≈32%)
beGFR, according to CKD-EPI equation
cVariable measured in 147 out of 338 Incident dialysis patients
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normative subjects in the incident dialysis patients with
differences being of medium magnitude (− 0.50 to −
0.79). However, Bodily pain and Mental health, as well
as MCS (ES = -0.46) showed differences of small mag-
nitude (ES − 0.50 to − 0.79).
Table 2 The eight domains of Short Form-36 (SF-36) measures of H
338 incident dialysis patients and 62 prevalent PD patients

HRQOL Domains Incident dia

PF Physical Functioning 50 (5–85)

RP Role Physical 0 (0–75)

BP Bodily Pain 60.5 (12–10

GH General Health 40 (20–65.2

VT Vitality 32.5 (5–70)

SF Social Functioning 50 (12.5–10

RE Role Emotional 0 (0–100)

MH Mental Health 64.0 (28–92

MCS Mental composite summary 35.7 (21.7–5

PCS Physical composite summary 31.8 (19.1–4

Presented as median and (10th – 90th percentile)
Bold entries are significant
In contrast, prevalent PD patients demonstrated, com-
pared to the normative Swedish population, smaller differ-
ences and medium magnitude for differences (ES − 0.50
to − 0.79) were observed only for three dimensions, Phys-
ical functioning, Role physical, and General health as well
RQOL, and results summarized as PCS and MCS in the 2 cohorts,

lysis (n = 338) Prevalent PD (n = 62) p

60 (20–93.5) 0.0129

25 (0–100) 0.0001

0) 73 (31.3–100) 0.0193

) 40 (21.5–69.1) 0.2748

50 (15–75) < 0.0001

0) 75 (28.8–100) 0.0003

66.7 (0–100) 0.0043

) 84 (50.4–96) < 0.0001

6.5) 46.9 (27.0–58.8) < 0.001

7.1) 33.0 (23.0–49.1) 0.0547



Table 3 Effect sizes (ES) in HRQoL domains and summary
scores in prevalent PD patients and incident dialysis patients
compared with the normative Swedish population (n = 8930)

SF-36 Incident dialysis Prevalent PD

Cohen’s d Effect-size r Cohen’s d Effect-size r

PF −1.67 −0.64 −1.36 − 0.64

RP −2.00 −0.71 − 1.39 − 0.71

BP − 0.57 − 0.27 − 0.23 − 0.27

GH − 1.72 − 0.65 − 1.55 − 0.65

VT − 1.50 − 0.60 − 0.89 − 0.60

SF −1.33 − 0.55 − 0.90 − 0.55

RE − 1.35 − 0.56 − 0.88 − 0.56

MH − 0.89 − 0.41 − 0.22 − 0.41

PCSa −1.80 −0.67 − 1.47 − 0.67

MCSa − 1.04 − 0.46 − 0.44 −0.46

Interpretation of effect size (ES): ES of small magnitude < 0.49, medium sized
ES > 0.50 and large sized ES > 0.80
Abbreviations: SF-36 short form-36, PF Physical functioning, RP Role physical, BP
Bodily pain, GH General health, VT Vitality, SF Social functioning, RE Role
emotional, MH Mental health, PCS Physical composite summary score, MCS
Mental composite summary score
aFor comparisons with summary scores PCS and MCS of normative Swedish
population, n = 8004
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as for PCS (ES = -0.59) whereas for the other domains,
and for MCS (ES = -0.21), differences were of small ES
magnitude.
No dimensions reached large-sized ES difference

(≥0.80) in any of the above-mentioned analyses.

Multivariate analysis of parameters associated with PCS
and MCS
Linear multivariate regression analysis showed that among
the 338 incident dialysis patients, 1-SD higher PCS associ-
ated negatively with 1-SD higher age, DM and CVD, and
positively with 1-SD higher Hb and Na (adjusted r2 = 0.17).
In 62 prevalent PD patients, 1-SD higher PCS was nega-
tively associated with 1-SD higher age, see Table 4.
Table 4 Linear multiple regression models for 1-SD of PCS and 1-SD

Incident dialysis

1-SD of PCS 1-SD

(β, P) (r2 = 0.17) (β, P

1-SD of age, years −0.11 (0.04) 0.11

Gender female vs male 0.05 (0.32) −0.0

DM absence vs presence −0.15(0.006) − 0.1

CVD absence vs presence −0.25(0.001) − 0.0

1-SD of albumin, g/L 0.04(0.49) 0.07

1-SD of hsCRP, mg/L −0.01(0.89) −0.0

1-SD of Hb, g/L 0.13(0.01) 0.11

1-SD of Na, mmol/L 0.14(0.01) 0.06

Statistically significant associations are marked as bold
Abbreviations: SD standard deviation, DM diabetes mellitus, CVD cardiovascular dise
Linear multivariate regression analysis showed that
there were no significant associations of 1-SD higher
MCS with clinical variables among the 338 incident dia-
lysis patients and 62 prevalent PD patients; see Table 4.

Multivariate competing risk analysis for all-cause
mortality
In 338 incident dialysis patients during follow-up, me-
dian 29months, 116 (34%) out of 338 patients died and
83 (24%) underwent renal transplantation. In 62 preva-
lent dialysis patients during follow-up, median 22
months, 28 (45%) out of 62 patients died and 14 (23%)
underwent renal transplantation. Multivariate Cox re-
gression analysis for all-cause mortality, taking renal
transplantation into account, and with patients with ≥
median of PCS and MCS serving as reference group,
showed statistically significant difference for PCS only in
incident dialysis patients. Briefly, in incident dialysis pa-
tients, 1-SD lower PCS associated with increased mortal-
ity whereas 1-SD lower MCS did not associate with
mortality. In PD patients, neither PCS nor MCS associ-
ated with mortality (Tables 5 and 6).

Principal component analysis
Principal component analysis was performed to ascertain
the construct validity of the SF-36 results. Briefly, in 338 in-
cident dialysis patients the physical components (PCS) was
found to explain 75.2% whereas mental components (MCS)
explained 74.2% whereas in 62 prevalent PD patients, PCS
explained 35.2% and MCS 43.4% of the variance in HRQoL
measurements (Additional file 1: Table S1).

Discussion
It is easy to lose sight of the fact that for patients their
mental health and satisfaction with their treatment are
as important—if not more important—than meeting
clinical or numerical laboratory targets [12]. Here we re-
port that in ESRD patients, lower HRQoL - a key
of MCS in incident dialysis and prevalent dialysis patients

Prevalent PD

of MCS 1-SD of PCS 1-SD of MCS

) (r2 = 0.04) (β, P) (r2 = 0.17) (β, P) (r2 = 0.05)

(0.07) −0.40 (0.002) 0.03 (0.81)

5 (0.31) −0.03 (0.82) − 0.02 (0.88)

0(0.08) −0.12(0.33) − 0.001(0.99)

6(0.32) −0.02 (0.85) − 0.04(0.78)

(0.19) 0.11(0.38) 0.04(0.79)

3(0.52) − 0.17(0.15) 0.11(0.45)

(0.06) 0.07(0.55) 0.12(0.41)

(0.24) 0.04(0.72) 0.19(0.20)

ase, hsCRP high sensitivity C-reactive protein, Hb hemoglobin



Table 5 Cox proportional hazard model for all-cause mortality of PCS (< 31.8 versus > = 31.8) in 338 incident dialysis patients (A)
and PCS (< 33.0 versus > = 33.0) in prevalent dialysis patients (B). Data are shown as 1-SD increase of PCS. Data are expressed as
hazard ratios (HR) and 95% confidence intervals (95%CI)

(A) Incident dialysis patients (B) Prevalent PD patients

HR p value HR p value

PCS <median vs > = median in each cohort 0.62 (0.42–0.93) 0.02 0.42 (0.13–2.54) 0.47

1-SD increase of PCS 0.65 (0.52–0.81) < 0.001 0.75 (0.32–1.75) 0.51

Bold entries are significant
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measure of patient-centered outcomes [5] - was associated
with increased all-cause mortality, indicating that quality of
life matters also for hard outcomes of ESRD patients. To
the best of our knowledge, the present study is - together
with [10] - the largest cross-sectional study of HRQoL in
Swedish ESRD patients and so far the only study addressing
HRQoL vs mortality among these patients.
We report that HRQoL indices correlated with some –

but only a few - demographic, clinical and laboratory pa-
rameters that appeared to be linked to the well-being of
the patients. Thus, following adjustments for age and sex,
the physical component of HRQoL, PCS, associated posi-
tively with hemoglobin and serum albumin and negatively
with age, CVD and DM, while the mental component of
HRQoL, MCS, associated only with hemoglobin. Neither
PCS nor MCS associated with eGFR. There were surpris-
ingly few associations between MCS, and the numerous
clinical factors assessed, suggesting we know little about
the drivers of MCS and the items included in MCS. This
should be an area for future studies.
Pagels et al. [10] in a study comprising 535 Swedish

patients with CKD stages 2–5 reported that co-existing
conditions, such as inflammation and cardiovascular dis-
ease seemed to be powerful predictors of impaired
HRQoL. Other studies show that HRQoL is influenced
by clinical and demographic factors such as age [25, 41]
and gender [42], comorbidity, such as CVD [43] and
DM [25], malnutrition [44], inflammation [44], anemia
[45], and also residual renal function [46].
Poor HRQoL predicted all-cause mortality, but this as-

sociation was confined to PCS in incident patients. In
contrast, in a study on incident PD patients, not only
low PCS but also low MCS associated with high mortal-
ity [18]. And, in a study in mainly diabetic patients [17],
Table 6 Cox proportional hazard model for all-cause mortality of M
and MCS (< 46.9 versus > = 46.9) in prevalent dialysis patients (B). Da
hazard ratios (HR) and 95% confidence intervals (95%CI)

(A) Incident dialys

HR

MCS <median vs > = median in each cohort 0.80 (0.54–1.18)

1-SD increase of MCS 0.96 (0.79–1.17)

Adjustments for confounders included age, gender, presence of diabetes and cardi
and eGFR
Abbreviations: SD standard deviation, PCS physical composite summary score, MCS m
low MCS at dialysis initiation but neither low PCS
scores nor Karnofsky scale associated with worse sur-
vival. In the NECOSAD Study [28], at 3 months after the
start of dialysis, a mental SF-36 derived HRQoL score of
2-SD or less than the corresponding score in the general
population predicted greater risk for poor outcome, but
similar to the current study, a low MCS at baseline did
not associate with mortality. These differences could be
due to differences between investigated populations in
terms of age, sex or comorbidities (like DM) but may
also reflect different stages of the dialysis trajectory.
While HRQoL values as assessed by calculated effect

sizes for differences were, as expected, lower in our
ESRD patients than in a Swedish reference population
[33, 36] they were lower also compared to previous re-
sults reported for prevalent dialysis patients [29, 47, 48].
It should be noted that most (84%) of our ESRD pa-
tients were incident dialysis patients. Due to the de-
sign, context and setting of the current study, analysis
of differences between incident and prevalent dialysis
patients was deemed not to be appropriate and, in
any case, difficult to interpret considering differences
among others in selection and clinical characteristics.
Nevertheless, in the current study, the prevalent pa-
tients had higher MCS and, according to effect sizes
(ES) of differences in HRQoL domains and summary
scores, appeared to be better off than the incident
dialysis patients. Similarly, lower PCS associated with
increased all-cause mortality risk in the incident dialy-
sis patients, whereas neither lower PCS nor lower
MCS associated with all-cause mortality in the preva-
lent patients. These differences may reflect a more
stable situation in the prevalent PD patients as com-
pared to the incident dialysis patients.
CS (< 35.7 versus > = 35.7) in 338 incident dialysis patients (A)
ta are shown as 1-SD increase of MCS. Data are expressed as

is patients (B) Prevalent PD patients

p value HR p value

0.26 1.41 (0.40–4.91) 0.59

0.71 1.31 (0.55–3.12) 0.52

ovascular disease, levels of plasma albumin, high-sensitivity C-reactive protein

ental composite summary score
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Several studies examined HRQoL in PD patients [8],
and some compared PD with HD [49–51]; however, a
caveat for such comparisons is that differences between
PD and HD may reflect different policies for starting pa-
tients on the respective treatment rather than differences
between the therapies [52]. As mortality rate is higher in
the period after start of hemodialysis [53], our prevalent
PD patients constitute a selected group of clinically
stable survivors, and this may also explain why HRQoL
in the PD patients were better than HRQoL in the inci-
dent dialysis patients.
On the other hand, dialysis is a time-consuming pro-

cedure and as time passes, patients may become more
burdened not only by complications linked to their kid-
ney disease, but also by the time dealing with dialysis
therapy and the way it interferes with the daily life, and
by frustrations of feeling of being a burden on the family
[20]. In a prospective cohort study [12], HRQoL de-
clined steadily during a two-year study period; general
health symptoms/problems, emotional well-being, bur-
den of kidney disease, and patient satisfaction were the
most significantly declined domains. In a multi-centre
prospective cohort study, BRAZPD [18], PD patients
with baseline HRQoL assessment had reduced HRQoL
scores in some domains, demonstrating that HRQoL is
already reduced at initiation of dialysis therapy. Further-
more, in the BRAZPD study, SF-36 scores of incident
PD patients remained unchanged 12 months after the
initiation of PD therapy. In our study, HRQoL was more
impaired among the incident patients at the time of dia-
lysis initiation than in those who had been treated 1 year
on PD. Altogether these observations suggest that
dialysis-initiating periods are critical transitional states
during which patients may feel more vulnerable and
anxious. This could be a reason explaining why the inci-
dent dialysis patients in our study had lower MCS than
the prevalent PD patients.
We report that age was negatively associated with PCS

(rho = − 0.17) in incident patients and (rho = − 0.45) in
prevalent PD patient. This agrees with Griva et al. [41],
who found that older patients showed significantly better
HRQoL than younger patients despite their worse clin-
ical profile. Levels of anxiety and depression were also
lower in elderly patients. As shown by Harris et al. [54]
and Griva et al. [41], elderly patients often report signifi-
cantly better HRQoL than younger patients. Older and
younger patients may have differential health expectations
and ability to accept having to adapt to a worsening health
status. Younger patients may have increased expectations
of self-sufficiency and/or expectations to maintain or re-
sume normal life style while older patients have lower ill-
ness/treatment intrusion, less social life to be disturbed,
and better developed coping mechanisms, judging by the
things that they already have accomplished.
Knowledge about the risk factors for poor HRQoL can
guide identification of vulnerable ESRD patients and de-
velopment of interventions to help them. Certain deter-
minants of HRQoL in ESRD patients, not only clinical
factors but also mental factors, are potentially modifiable
[23, 55]. Early identification and correction of such factors
may potentially lead to improving the overall well-being of
patients. The results of the current study suggest that pa-
tients close to dialysis initiation are especially vulnerable be-
cause this phase of the disease trajectory presents many
uncertainties to the patient [10] and therefore corrective,
educational and supportive interventions are warranted
during this period. While our study demonstrates differ-
ences such as between incident dialysis patients and preva-
lent PD patients, physical vs mental domains, and younger
vs older patients, other factors influencing HRQoL, such as
good self-recognition, may not be adequately captured by
the SF-36 survey.
When interpreting these results some limitations of

our study should be considered. First, this was an ex-
ploratory hypothesis generating analysis and because of
the observational design of the study, no conclusions
can be made regarding causality. Second, because of se-
lection biases for inclusion of incident dialysis patients
starting on HD (≈68%) and PD (≈32%) and prevalent PD
patients, we cannot draw any conclusions regarding pos-
sible differences between these two groups, and the find-
ings cannot necessarily be extrapolated to other dialysis
patient populations. Third, this was an exploratory post
hoc analysis of baseline data, and the evolution of
HRQoL over time was not followed; this would be
needed for interpreting illness trajectories. Fourth, we
did not investigate a range of other potential determi-
nants of HRQoL such as direct measurements of re-
sidual renal function, depression, fatigue, self-efficacy,
coping strategies, socioeconomic aspects, employment,
education level, loss of sexual function and marital dis-
cord, factors that might have influenced HRQoL directly,
or indirectly. Fifth, the Swedish normative population
used as a reference was not designed for the purpose of
the present study. Sixth, because some of the individual
components forming PCS are negatively weighted in cal-
culating the MCS, and vice versa, this makes the inter-
pretation of results more difficult. Finally, comparisons
between the two cohorts should be interpreted with cau-
tion because of differences in sample size between inci-
dent (n = 338) and prevalent (n = 62) patients which
together with differences in selection criteria and base-
line characteristics, such as PD patients being in general
more independent and having higher functional capacity
than those who choose HD, precludes stringent statis-
tical comparisons. Among strengths, it should be noted
that patients were followed for up to 5 years and no pa-
tient was lost for follow-up.
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Conclusions
HRQoL as might be expected was lower in ESRD pa-
tients than in a normative Swedish population, and –
also as expected – appeared to be lower in incident as
compared to more clinically stable prevalent dialysis pa-
tients, suggesting that HRQoL may improve following
adaption to dialysis treatment. However, no conclusions
can be made regarding HRQoL in incident as compared
to prevalent dialysis patients, due to the many differ-
ences between the two cohorts. Lower HRQoL associ-
ated with presence of comorbidities but also with a few
factors such as lower hemoglobin and serum albumin
concentrations, suggesting perhaps that these potentially
modifiable factors could be relevant for HRQoL. MCS
was not clearly associated to any of the investigated clin-
ical factors, indicating that our knowledge about factors
driving MCS is very limited. Lower HRQoL (PCS, but
not MCS) associated with increased all-cause 5 years
mortality in the incident patients, indicating that
HRQoL - in addition to its obvious central role as a key
measure of patient-centered outcomes – is of import-
ance also for hard clinical outcomes in ESRD patients.
Larger clinical studies are needed to assess factors deter-
mining HRQoL, and its association with clinical out-
comes, in incident and prevalent dialysis patients, and to
translate results into measures in clinical care aiming at
improving the quality of care for dialysis patients.
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