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Abstract
Rationale & objective  End-stage kidney disease (ESKD) negatively affects patients’ physical, emotional, and social 
functioning. Furthermore, adjustment to dialysis require substantial lifestyle changes that may further impact 
on patients physical and emotional well-being. However, the relationship between Health-Related Quality of life 
impairment with future adverse outcomes in dialysis is not well characterized. Our study aims to investigate the 
relationship between Health-Related Quality of Life (HRQoL) and patients’ survival and hospitalization rates within a 
large European dialysis network.

Methods  A historical cohort study was conducted to evaluate association of HRQoL with hospitalization and 
mortality rates over a 12-month follow-up period. Patients responded to a self-administered survey as part of a 
Continuous Quality Improvement Program implemented in clinics affiliated with the Spanish FMC-Nephrocare 
organization. Health-Related Quality of Life (HRQoL) was measured with the KDQOL-36. Potential confounders 
included socio-demographic characteristics, comorbidities, biochemical parameters, dialysis treatment. We used 
Cox’s Proportional Hazard regression to assess the hazard of death and Logistic Regression to assess the likelihood of 
hospital admissions during 12-month follow-up period.

Results  A total of 2280 (51.5%) completed the self-administrated survey, and 1838 patients met the inclusion/
exclusion criteria of the study. Higher HRQoL scores were associated with significantly lower mortality and 
hospitalization risk. Risk estimates were robust to adjustment for potential confounders.

Conclusions  Several dimensions of HRQoL are associated with patient-centered outcomes (i.e., mortality and 
hospitalizations at 1 year). Patient-Reported Outcomes contribute unique pieces of information characterizing 
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Introduction
End-stage kidney disease (ESKD) strongly interferes with 
patients’ emotional, physical, and social functions due to 
the coexistence of multiple comorbidities. Additionally, 
the psycho-social and physical burden of renal replace-
ment therapy, a life-saving treatment, further impacts 
these aspects of their lives [1].

Recent research on the relationship between Health-
Related Quality of Life (HRQoL) and clinical outcomes 
in dialysis patients has primarily focused on identify-
ing the clinical factors that influence HRQoL in patients 
with end-stage renal disease (ESRD). Several studies have 
examined how variables such as comorbidities, treat-
ment modalities, and socio-demographic factors affect 
patients’ quality of life [2–5]. However, fewer studies have 
explored the reverse relationship-namely, the impact 
of HRQoL on clinical outcomes like hospitalizations 
and mortality [6–8]. This gap in the literature reflects 
a limited understanding of whether and how improv-
ing HRQoL can lead to better clinical outcomes. While 
previous studies have hinted at this association, much 
of the research is dated and aligns with the direction of 
our work. Our study aims to contribute to this field by 
assessing how improvements in HRQoL can positively 
influence key clinical outcomes, including reducing hos-
pitalization rates and improving survival among dialysis 
patients. Therefore, achieving the highest level of func-
tioning and HRQoL is becoming an increasingly impor-
tant goal of dialysis [9].

To achieve this goal, the KDIGO 2012 Clinical Practice 
Guidelines [10], recommend that healthcare providers 
engage in Continuous Quality Improvement Programs 
(CQIP) focused on medical Key Performance Indica-
tors (KPIs) (e.g. dialysis quality, laboratories parameters 
or vascular access rates) based on the assumption that 
such amelioration should translate into improvement 
in patients’ outcomes. Supporting KDIGO recommen-
dations, we have recently shown that improvement in 
intermediate clinical endpoints such as, but not exclu-
sively, phosphorus, calcium, PTH, hemoglobin, pre-
dialysis blood pressure, fluid status, is associated with 
longer patients’ survival [11] and may be associated with 
improved HRQoL [12].

Despite considerable improvements in haemodialysis 
(HD) treatment over the last decades, the management of 
HD patients’ comorbidities and risk factors remains chal-
lenging, and it is still associated with high mortality rates 
[13] and HRQoL impairment.

The publication of Patient Reported Outcome Mea-
sures (PROM) specific guidelines [14–16] and emerging 
evidence suggests that patients’ HRQoL may be consid-
ered an independent endpoint for continuous quality 
improvement [17]. Furthermore, the use of PROM in 
clinical practice may enhance communication between 
healthcare professionals and patients, enable standard-
ized symptoms monitoring, and inform prevention and 
treatment strategies improving biological functions and 
hard outcomes [18–25].

To better characterize the suitability of PROM as 
independent key performance and outcome indicator 
in nephrology, we sought to evaluate the relationship 
between HRQoL with patients’ survival and hospitaliza-
tion rate controlling for potential confounders and medi-
cal key performance indicators adopted in the CQIP of a 
large European dialysis network.

Materials and methods
Design, population and setting
We conducted an historical cohort study assessing 
the occurrence of hospitalization and death along a 
12-month follow up among patients responding to a 
self-administered survey as part of a Continuous Quality 
Improvement Program carried out in clinics belonging 
to the Spanish FMC-Nephrocare organization. The study 
adheres to the principles enunciated in the declaration of 
Helsinki and following modifications. The Ethical Com-
mittee of the Hospital Clinic-Barcelona, Spain, approved 
the study protocol.

All adult patients receiving dialysis treatment in one of 
the participating centers in September 2019 have been 
invited to fill in a self-administered questionnaire packet. 
The attending nurse provided assistance to patients who 
were unable to complete the questionnaire themselves 
due to sensory impairments. We excluded from the pres-
ent analysis all patients who were unable to read and 
write in Spanish, with severe cognitive impairment pre-
venting collection of survey data, those who did not con-
sent their data be used for secondary research, incident 
dialysis patients (i.e., started dialysis since less than 90 
days), lost-to-follow up patients and those whose clinical 
record could not be matched to survey data.

Endpoint definition
The primary endpoint was all cause mortality in the 
12-month follow up period after survey completion date. 
Patients were censored at the end of follow up, kidney 
transplantation, definitive transfer outside the provider’s 

patients’ health. Residual confounding cannot be fully ruled out; moreover, the high attrition rate could result in 
selection bias, which may limit the generalizability of the findings to a broader population.
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network. Secondary endpoints were all cause hospital-
ization and overall hospitalization length over the same 
follow-up period.

Quality of life measures
Health-Related Quality of life (HRQoL) assessment was 
performed using KDQoL™-36 (Kidney Disease Qual-
ity of Life-36) survey, a kidney disease-specific HRQoL 
measure consisting of 36 items. The questionnaire allows 
the computation of the Physical and Mental Composite 
Scores (PCS and MCS respectively) of the RAND Short 
Form 12 (SF-12) as a generic core plus three additional 
specific subscales to assess the level of burden of kidney 
disease (BKD), symptoms/problems of kidney disease 
(SKD), and effects of kidney disease (EKD). All measures 
were scored on a scale of 0–100 points, with higher val-
ues representing better HRQoL. Consistent with Piepert 
et al. [8] we also computed the Kidney Summary Score 
(KSS) using a scoring equation derived from princi-
pal component analysis and transformed it to a 0-100 
T-score with mean fixed at the value of 50 and stan-
dard deviation (SD) at 10. The five scores of KDQoL™-36 
described above have been computed using SAS® code 
provided by KDQoL Working Group (KDQoL™-36 Scor-
ing Program version 2.0).

Covariates
We abstracted all clinical information from EuCliD 
(European Clinical Database), the clinical information 
system of the Fresenius Medical Care clinic network. 
Demographic and life-style variables were assessed at 
survey completion date; we also obtained the last bio-
chemical biomarker essay results recorded up to 6 
months prior to survey data collection. Vascular access 
and dialysis modality were defined as the most frequent 
class over 6 months before survey completion date. Eti-
ology of kidney disease was categorized in four classes: 
metabolic syndrome if renal impairment was due to dia-
betes and/or hypertension; glomerulonephritis if renal 
impairment was due to inflammatory diseases; polycystic 
syndrome; all other causes. Finally, comorbidities were 
evaluated by the occurrence of ICD10 codes before sur-
vey date. The full list of all variables included in the anal-
yses is provided in Table 1.

Statistical analysis
Survival analysis was conducted using Cox’s propor-
tional hazard model, incorporating all potential con-
founders and the HRQoL score, each included one at a 
time. The proportional hazards assumption for each Cox 
regression model has been tested and verified. From 
each Cox regression model Harrell’s concordance index 
was obtained as an indicator of the goodness of fit of the 
built model. We further assessed the association between 

hospitalization risk and length of stay with generalized 
linear models. We used logistic regression to evaluate 
the likelihood of at least one hospitalization during the 
12-month follow up. From the logistic regression model, 
we computed the area under the ROC curve (ROC-AUC) 
as an indicator of the goodness of fit of the model. We 
modeled correlates of length of stay with a negative bino-
mial distribution function and log link function. Linearity 
assumptions for continuous independent variables, such 
as age and HRQoL scores, has been assessed for each 
implemented general linear model.

For each outcome, we separately constructed one 
model for each KDQoL-36 score. We used hazard ratio 
(HR) for the Cox regression models (death), odds ratio 
(OR) for the logistic models (hospitalization), and inci-
dence rate ratio (IRR) for the negative binomial models 
(hospitalization days). The computed HR, OR, and IRR 
represent the change in the hazard of death or hospital-
ization for each 0.5 standard deviation (SD) change in 
HRQoL score.

All models were adjusted for an outcome risk score 
(ORS) constructed as the likelihood of endpoint occur-
rence given the full set of potential confounders selected 
among non-modifiable patients’ characteristics and the 
medical key performance indicators described in Appen-
dix (supplementary material). All analyses have been 
conducted with SAS 9.4®.

Results
Sample characteristics
Among 4431 patients undergoing dialysis in Spanish 
FMC-Nephrocare clinics in September 2019, a total of 
2280 (51.5%) completed the self-administrated HRQoL 
questionnaire, and 1838 patients met the inclusion/exclu-
sion criteria of the study (Fig. 1).

Sample characteristics are reported in Table  1. The 
mean age was 68.8 ± 14.4 years and the 39.3% of patients 
were female, 66.3% used an arteriovenous fistula as a vas-
cular access and the 55.8% received hemodiafiltration as 
the primary dialysis technique (Table 1).

Health-related quality of life
The average scores for the five KDQoL-36 measures were 
36.4 ± 10.7 (PCS), 44.9 ± 11.6 (MCS), 38.2 ± 26.3 (BKD), 
58.5 ± 22.6 (EKD) and 73.5 ± 17.2 (SKD). The mean KSS 
was 57.0 ± 18.5. Figure 2 shows the distribution of scores 
in the study sample.

Health‑related quality of life and survival
We observed 176 (9.6%) deaths during the 12-month 
study period. The incidence rate (occurrence of new cases 
of a disease or condition in a specific population over a 
defined period of time) of death was 10.6 events per 100 
patient-years [95% CI 9.1–12.3]. The ORS representing 
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Table 1  Baseline characteristics of patients included in the study sample. Baseline values of all variables included in the statistical 
analyses
Variable Cohort description (N = 1838)

Mean ± std or N (%)
Age (year) 68.8 ± 14.4
Vintage (months) 62.6 ± 73.0
Gender (M) 1116 (60.7%)
Smoking Status: no smoker 465 (25.3%)
Smoking Status: smoker or ex-former 454 (24.7%)
Smoking Status: unknown 919 (50%)
Vascular Access: Fistula or Graft 1218 (66.3%)
Vascular Access: Catheter 620 (33.7%)
Dialysis Modality: HD 812 (44.2%)
Dialysis Modality: HDF 1026 (55.8%)
Etiology: Metabolic Syndrome 537 (29.2%)
Etiology: Glomerulonephritis 378 (20.6%)
Etiology: Polycystic 102 (5.6%)
Etiology: Other 821 (44.7%)
Atherosclerotic heart disease 9% (166)
Congestive heart failure 30% (559)
Cerebrovascular Disease 14% (256)
Peripheral Vascular Disease 24% (434)
Dysrhythmia 25% (463)
Cardiovascular Diseases (others) 32% (595)
COPD 13% (238)
Gastrointestinal bleeding 11% (196)
Peripheral vascular disease 8% (149)
Hypertension 63% (1149)
Cancer 5% (95)
Diabetes 40% (742)
Albumin (g/dl) 3.9 ± 0.3
Phosphate (mg/dl) 4.4 ± 1.3
Calcium (mg/dl) 9.0 ± 0.7
Haemoglobin (g/dl) 11.5 ± 1.2
Kt/V 1.9 ± 0.4
PTH (ng/l) 337 ± 300
Albumin: < 3.5 g/dl 173 (9.4%)
Albumin: >=3.5 g/dl 1665 (90.6%)
Phosphate: <2.5 mg/dl 71 (3.9%)
Phosphate: >=2.5 mg/dl and < 5.5 mg/dl 1492 (81.2%)
Phosphate: >=5.5 mg/dl 275 (15%)
Calcium: <8.4 mg/dl 376 (20.5%)
Calcium: >=8.4 mg/dl and < 10 mg/dl 1376 (74.9%)
Calcium: >=10 mg/dl 86 (15%)
Haemoglobin: <10 g/dl 141 (7.7%)
Haemoglobin: >=10 g/dl and < 12 g/dl 1230 (66.9%)
Haemoglobin: >=12 g/dl 467 (25.4%)
Kt/V: <1.2 47 (2.6%)
Kt/V: >=1.2 and < 1.4 108 (5.9%)
Kt/V: >=1.4 1683 (91.6%)
PTH: <130 ng/l 365 (19.9%)
PTH: >=130 ng/l and < 575 ng/l 1233 (67.1%)
PTH: >=575 ng/l 240 (13.1%)
COPD: Chronic Obstructive Pulmonary Disease; HD: Hemodialysis; HDF Hemodiafiltration
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the probability of death given baseline patients’ charac-
teristics accurately predicted the occurrence of the pri-
mary endpoint as demonstrated by the high concordance 
index estimate (C-statistics, 95% confidence interval: 
74.9%, 71.5-78.3%). Age, diabetic nephropathy, catheter 
use as vascular access, HD as a dialysis modality, active 
smoking, low serum calcium, low serum albumin, his-
tory of congestive heart failure, and chronic obstruc-
tive pulmonary disease were associated with increased 
risk of death. The HR representing the association 
between baseline clinical parameters and mortality risk 
are reported in Supplementary Table 1 (supplementary 
material).

In a second analytic step, we added KDQoL-36™ scores 
in one model specification for each scale. In all mod-
els, higher HRQoL scores were associated with longer 
patients’ survival beyond adjustment for potential clini-
cal confounders. The association was statistically signifi-
cant for all scales but the BKD. Hazard ratio estimates 
indicated that each half standard deviation increase in 

HRQoL score was associated with 7.4–11.4% decrease in 
mortality risk (Table 2; Fig. 3).

Health related quality of life and hospitalizations
A total of 909 hospitalizations were registered within 
the follow-up period with 49% of patients having at least 
one hospitalization corresponding to an incidence rate of 
54.8 (95% CI 51.3–58.4) per 100 patient-years. Hospital-
ization days per patients were 2.57 (95% CI 0.44–8.12). 
Median length of stay in the hospital was 10 days with 
interquartile range equal to 4–21 days for patients hav-
ing at least one hospitalization. Patients using a catheter 
as the vascular access for dialysis, as well as those with 
a history of chronic obstructive pulmonary disease and 
diabetes had higher hospitalization risk according to our 
ORS model. The concordance index estimates for the 
hospitalization model indicated modest accuracy of end-
point prediction (C-statistics, 95% confidence interval: 
62.7%, 60.1-65.3%). For all scales but the SF-12 Mental 
composite Score, we observed a statistically significant 

Fig. 1  Flow chart of the study sample. Flow chart of the study cohort of patients depicting all the exclusion criteria applied to the collected sample
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association between higher HRQoL scores and reduced 
hospitalization risk. The reduction in risk associated with 
half standard deviation increase in HRQoL score ranged 
from 5.2 to 10.5%, depending on the scale under consid-
eration. Odds Ratio (OR) estimates and plots showing the 
relationship between HRQoL score and hospitalization 
risk are reported in Table 3; Fig. 4. The odds ratio values 
representing the association between baseline clinical 

parameters and hospitalization risk are reported in Sup-
plementary Table 2 (supplementary material).

We observed a similar pattern of association when con-
sidering the relationship between KDQoL-36 scales and 
hospitalization overall length of stay. The IRR represent-
ing the association between baseline clinical parameters 
and hospitalization days risk are reported in Supplemen-
tary Table 3 (supplementary material).

Fig. 2  Distribution of KDQoL-36 scores in the study sample. (a) Histogram of SF-12 physical composite score (PCS) values; (b) histogram of SF-12 mental 
composite score (MCS) values; (c) histogram of burden of kidney disease (BKD) values; (d) histogram of symptoms of kidney disease (SKD) values; (e) his-
togram of effects of kidney disease (EKD) values; (f) histogram of Kidney Disease Scale (KSS) values, a summary score derived from the 24 disease specific 
items of the KDQoL-36
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Table 2  Association between Health-Related Quality of Life and Mortality. Estimates based on Cox Proportional Hazard Regression. 
The outcome risk score (ORS) model includes socio-demographic variables, labs, medical prescriptions, dialysis treatment parameters 
and comorbidities. We added KDQoL-36 scales to the initial ORS model individually. BKD, burden of kidney disease; SKD, symptoms of 
kidney disease; EKD, effects of kidney disease; PCS, physical composite score; MCS, mental composite score; KSS, Kidney Disease Scale, 
a summary score derived from the 24 disease specific items of the KDQoL-36
Model Concordance Index Coefficient Estimate Mean QoL Score SD QoL Score Hazard Ratio (HR)* p-value Coefficient
ORS 0.7489 - - - - -
ORS + BKD 0.7495 -0.0009 38.2 26.3 0.9885 n.s.
ORS + SKD 0.7530 -0.0093 73.5 17.2 0.9232 < 0.05
ORS + EKD 0.7574 -0.0098 58.5 22.6 0.8952 < 0.05
ORS + PCS 0.7540 -0.0227 36.4 10.7 0.8857 < 0.05
ORS + MCS 0.7453 -0.0174 44.9 11.6 0.9038 < 0.05
ORS + KSS 0.7542 -0.0083 57.0 18.5 0.9258 < 0.05
*HR = exp(SD/2*Coefficient Estimate). SD: standard deviation; ORS: Outcome Risk Score; BKD, burden of kidney disease; SKD, symptoms of kidney disease; EKD, 
effects of kidney disease; PCS, physical composite score; MCS, mental composite score; KSS, Kidney Disease Scale, summary score derived from the 24 disease 
specific items of the KDQoL-36

Table 3  Association between Health-Related Quality of Life and Hospital admissions. Estimates based on generalized linear models. 
The outcome risk score (ORS) model includes socio-demographic variables, labs, medical prescriptions, dialysis treatment parameters 
and comorbidities. We added KDQoL-36 scales to the initial ORS model individually. BKD, burden of kidney disease; SKD, symptoms of 
kidney disease; EKD, effects of kidney disease; PCS, physical composite score; MCS, mental composite score; KSS, Kidney Disease Scale, 
a summary score derived from the 24 disease specific items of the KDQoL-36
Model ROC-AUC Coefficient Estimate Mean QoL Score SD QoL Score Odds Ratio (OR)* p-value Coefficient
ORS 0.6272 - - - - -
ORS + BKD 0.6321 -0.0047 38.2 26.3 0.9403 < 0.05
ORS + SKD 0.6354 -0.0102 73.5 17.2 0.9162 < 0.05
ORS + EKD 0.6298 -0.0047 58.5 22.6 0.9480 < 0.05
ORS + PCS 0.6344 -0.0207 36.4 10.7 0.8951 < 0.05
ORS + MCS 0.6195 -0.0068 44.9 11.6 0.9611 n.s.
ORS + KSS 0.6338 -0.0085 57.0 18.5 0.9243 < 0.05
*OR = exp(SD/2*Coefficient Estimate). ROC-AUC: Area under the ROC curve; SD: standard deviation; ORS: Outcome Risk Score; BKD, burden of kidney disease; SKD, 
symptoms of kidney disease; EKD, effects of kidney disease; PCS, physical composite score; MCS, mental composite score; KSS, Kidney Disease Scale, summary score 
derived from the 24 disease specific items of the KDQoL-36

Fig. 3  Plots of the relationship between survival and KDQoL-36 scores in the study sample. The relationship between survival and KDQoL-36 scores was 
estimated through Cox regression analysis. Dashed lines outline 95% confidence interval of the estimated values. (a) BKD, burden of kidney disease; (b) 
EKD, effects of kidney disease; (c) SKD, symptoms of kidney disease; (d) PCS, physical composite score; (e) MCS, mental composite score; (f) KSS, Kidney 
Disease Scale, a summary score derived from the 24 disease specific items of the KDQoL-36
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For all scales but the SF-12 Mental composite Score 
and the Burden of Kidney Disease scale, we observed 
a statistically significant association between higher 
HRQoL scores and reduced hospitalization length of stay. 
The reduction in risk rates associated with half standard 
deviation increase in HRQoL scores ranged from 5.4 to 
11%, depending on the scale under consideration. IRR 
estimates and plots showing the relationship between 
HRQoL score and hospitalization risk are reported in 
Table 4; Fig. 5.

Discussion
In this study, we show that higher HRQoL scores were 
associated with longer patient survival over a period of 
12 months of follow up. In addition, a significantly lower 
risk of hospitalization and length of stay was observed 
in patients with higher perception of their quality of life. 
Among the HRQOL metrics adopted for the study, the 
PCS was the most strongly associated with the study end-
points, in line with previous studies and with comparable 
scores in the different quality of life scales [7, 26, 27].

We observed as much as 11.4% reduction in mortal-
ity risk and 10.5% reduction in hospitalization risk for 
5-point increase in PCS, corresponding to the minimal 

Table 4  Association between Health-Related Quality of Life and Hospital overall length of stay. Estimates based on generalized linear 
models. The outcome risk score (ORS) model includes socio-demographic variables, labs, medical prescriptions, dialysis treatment 
parameters and comorbidities. We added KDQoL-36 scales to the initial ORS model individually. BKD, burden of kidney disease; SKD, 
symptoms of kidney disease; EKD, effects of kidney disease; PCS, physical composite score; MCS, mental composite score; KSS, Kidney 
Disease Scale, a summary score derived from the 24 disease specific items of the KDQoL-36
Model AIC Coefficient Estimate Mean QoL Score SD QoL Score Risk Ratio (RR)* p-value Coefficient
ORS 9614 - - - - -
ORS + BKD 9406 -0.0032 38.2 26.3 0.9588 n.s.
ORS + SKD 9412 -0.0065 73.5 17.2 0.9456 < 0.05
ORS + EKD 9488 -0.0057 58.4 22.6 0.9376 < 0.05
ORS + PCS 8553 -0.0217 36.4 10.7 0.8904 < 0.05
ORS + MCS 8566 -0.0058 44.9 11.6 0.9669 n.s.
ORS + SKK 9279 -0.0068 57.0 18.5 0.9390 < 0.05
*RR = exp(SD/2*Coefficient Estimate). AIC: Akaike Information Criterion; SD: standard deviation; ORS: Outcome Risk Score; BKD, burden of kidney disease; SKD, 
symptoms of kidney disease; EKD, effects of kidney disease; PCS, physical composite score; MCS, mental composite score; KSS, Kidney Disease Scale, summary score 
derived from the 24 disease specific items of the KDQoL-36

Fig. 4  Plots of the relationship between the number of hospitalizations and KDQoL-36 scores in the study sample. The relationship between hospitaliza-
tion incidence and KDQoL-36 scores was estimated through logistic regression analysis. Dashed lines outline 95% confidence interval of the estimated 
values. (a) BKD, burden of kidney disease; (b) EKD, effects of kidney disease; (c) SKD, symptoms of kidney disease; (d) PCS, physical composite score; (e) 
MCS, mental composite score; (f) KSS, Kidney Disease Scale, a summary score derived from the 24 disease specific items of the KDQoL-36
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clinical important difference for the scale. The physi-
cal composite score taps dimensions related to physi-
cal impairment which have been shown to correlate 
with patients’ frailty, a strong antecedent of mortal-
ity in elderly population [28, 29]. Our risk estimates are 
remarkably overlapping with those reported in earlier 
DOPPS analysis where a 25% reduction in mortality 
was noted for each 10-point increase in PCS scores. The 
association observed was as strong as that observed for 
well-established risk factors for mortality among hae-
modialysis patients such as the decrease of 1  mg/dl of 
albumin [27], or inadequate dialysis dose as measured by 
Kt/V [30] and larger than that observed by chronic kid-
ney disease (CKD) related mineral bone disorders [31].

Consistent with previous findings, we observed a 
strong association between worse mental health scores 
and poor survival [32]. Low MCS scores have been shown 
to strongly correlate with clinical depression in the gen-
eral population and among patients with chronic dis-
eases [33]. Mood disorders are a known yet overlooked 
risk factor for reduced survival in haemodialysis patients, 
partially due to impaired self-care, adherence to nutri-
tional or therapeutic adherence. Depression and mood 
disorders have a complex etiology among HD patients 
including both biochemical and functional alterations 
dependent on organ failure and psychosocial interference 
of the disease on social and affective life [34–37]. Manag-
ing mood disorders in HD patients is difficult because of 
the limitations on antidepressant use. However, a recent 

meta-analysis of randomized controlled trials has dem-
onstrated that cognitive-behavioral therapy can signifi-
cantly improve depressive symptoms in ESKD patients. 
Whether such treatments would also translate into pro-
longed patients’ survival is yet to be demonstrated [38].

We observed a similar, yet less pronounced pattern of 
association between HRQoL scores and hospitalizations, 
both in terms of admission rate and overall length of stay. 
The magnitude of association observed for all scales rep-
licated the results obtained in earlier studies [7, 26, 27]. 
However, the association between hospitalization risk 
and the mental component score, did not reach statistical 
significance in our study.

For years nephrologists have focused on extending 
patients life and reducing the burden of morbidity among 
dialysis patients. Dialysis is a life-saving treatment and its 
introduction in the late sixties dramatically changed the 
life expectancy and well-being of patients with end stage 
kidney disease. However, in the latest years technological 
advances has translated into small, if any, improvements 
in hard outcomes [38–40]. In this context, a greater inter-
est into healthcare service optimization and HRQoL 
improvement has grown.

We previously demonstrated that a continuous quality 
improvement program based on optimization of inter-
mediate endpoints may significantly prolong patients 
survival [11] and is also associated with improved 
Health-Related Quality of Life [12]. Evidence suggested 
that this association may be mediated by variations in 

Fig. 5  Plots of the relationship between the number of hospitalization days and KDQoL-36 scores in the study sample. The relationship between hospi-
talization days and KDQoL-36 scores was estimated through negative binomial regression analysis. Dashed lines outline 95% confidence interval of the 
estimated values. (a) BKD, burden of kidney disease; (b) EKD, effects of kidney disease; (c) SKD, symptoms of kidney disease; (d) PCS, physical composite 
score; (e) MCS, mental composite score; (f) KSS, Kidney Disease Scale, a summary score derived from the 24 disease specific items of the KDQoL-36
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symptoms burden and functional capacity rather than 
by improved satisfaction with care [12]. Given that 
patients’ health-related quality of life in CKD is a func-
tion of glomerular filtration [41–47], it may be argued 
that the association observed in our study simply reflects 
CKD-related impairment in bodily functions. The pres-
ent study expands this body of evidence by showing that 
the association between health-related quality of life 
and hard outcomes such as mortality and hospitaliza-
tion is not explained out by differences in intermediate 
medical outcomes, biomarkers of CKD-related derange-
ment and case-mix. These findings suggest that, beyond 
PROMs potential usefulness as outcomes measures for 
continuous quality improvement programs [23], routine 
assessment of PROMs in clinical practice can uncover 
important health trajectories otherwise overlooked by 
current standard of care.

To increase our knowledge on this topic, nowadays an 
important effort is being made. Ongoing clinical trials 
progress are evaluating the technical and clinical viability 
of PROMs, their adequate feedback, and their impact on 
improving patient care [9, 48, 49].

An extensive use of PROMs will allow the nephrology 
community to have an overall view of HD patients, iden-
tifying new patient-centered targets that could be vali-
dated as quality indicators [24].

Strengths and limitations
Our analysis has several strengths. First, it is a large, real-
world evidence study enabling extensive adjustment for 
potential confounders. Second, we were able to char-
acterize patients’ health by exploiting a wide array of 
medical information collected during standard clinical 
practice in a managed healthcare organization. This cir-
cumstance enables high quality of data collected through 
standardized clinical procedures for key intermediate 
medical endpoints. Supporting KDIGO recommen-
dations, we have recently shown that improvement in 
intermediate clinical endpoints such as, but not exclu-
sively, phosphorus, calcium, PTH, hemoglobin, pre-dial-
ysis blood pressure, fluid status, is associated with longer 
patients’ survival and may be associated with improved 
HRQoL [5].

Our large sample enabled extensive statistical adjust-
ment which lend credibility to our association estimates. 
This study, however, is subject to some limitations. 
Observational studies cannot provide definitive evidence 
of causality. The mechanistic pathways underlying the 
relationship between health-related quality of life, sur-
vival, and hospitalization risk, are not well characterized. 
Our data cannot shed light on whether poor HRQoL is 
a marker of unmeasured pathology, or it affects medi-
cal endpoints through behavioral or bio-psycho-social 
mechanisms potentially amenable of intervention. It 

should be borne in mind that a sizeable share of our 
patients was unable or unwilling to participate. In fact, 
patients with cognitive impairment, who were frail with 
high comorbidity burden have been excluded from the 
survey, a circumstance that may introduce selection bias 
and limit the generatability of the results to the Spanish 
population on hemodialysis.

Conclusions
Several dimensions of HRQOL are associated with 
patient-centered outcomes (i.e. mortality and hospital-
izations at 1 year). Such associations are robust when 
adjusting to a variety of traditional risk factors. Inclusion 
of HRQoL in prediction models for mortality and hos-
pitalization slightly increase accuracy. Whether changes 
in HRQoL directly influence survival and hospitaliza-
tion rates (for example, through behavioral changes) or 
merely indicate underlying physiological issues that are 
not addressed by clinical, anthropometric, and socio-
demographic factors remains an area for further research.
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