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Abstract 

Symptom and quality of life (QOL) measures in patients with advanced chronic kidney 

disease (CKD) are recognised indicators of patient-centred care and represent important 

research, quality and clinical measures.  This study examined relationships between symptom 

burden, QOL and functional status and associations of symptoms and mortality risk. 

    

A multisite longitudinal cohort analysis was undertaken in CKD stage 4/5 (no dialysis, ND) 

and dialysis patients. Patients completed symptom and QOL measures (Palliative Care 

Outcome Symptom Score (POS-S renal) [1], World Health Organisation QOL, WHOQOL-

BREF) [2] and Karnofsky Performance scale [3]. Clinical and demographic data were 

recorded.   

 

Participants recruited were 112 dialysis and 40 ND patients.  High symptom burden was 

present and correlated with lower QOL, QOL subdomains and reduced performance status.  

Comparing groups found a small significant difference in physical QOL suggesting dialysis 

treatment burden. Further analysis was restricted comparing 102 dialysis and 31 CKD stage 4 

(CKD4) patients. Dialysis patients had above target adequacies, but poorer appetite, nausea, 

vomiting and difficulty sleeping compared with CKD4 patients.  Overall, the most prevalent 

symptoms were also the most severe, specifically pain, dyspnea, weakness, difficulty 
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sleeping.   Cox Proportional Hazards regression showed severe pain, nausea, vomiting, poor 

mobility, itch and skin changes were significantly associated with shorter survival in dialysis 

patients.  Severe symptom score was associated with mortality risk (HR 1.1, 

95%CI(1.03,1.17)  compared with no increased risk with comorbidity score or age. 

 

Patients with advanced CKD had significant symptom burden correlated with poorer QOL.  

Symptoms may also be useful in considering clinical outcomes, specifically mortality.   

 

Background 

Patient-reported outcome measures (PROMs), which record patients’ experiences and are 

defined as any aspect of patient health directly reported by patients (without interpretation by 

a clinician or anyone else), and include symptoms, quality of life (QOL) [4].  PROMs are a 

mechanism to support patient-centred care, shared decision making and have a role in quality 

improvement activities [5].  Despite assessments of patient wellbeing being fundamental in 

clinical care, few Australian registries currently include PROMs [4].   As a result, current 

care of patients including those with chronic kidney disease (CKD) has been described as 

“often falling short of meeting patients’ needs” from a patient reported perspective [6].   

 

There is increasing recognition of PROMs in clinical research.  This is particularly important 

for patients with advanced CKD given their symptom and treatment burden [7].   Patients 

with advanced CKD (glomerular filtration rate (GFR) < 17ml/min) not receiving dialysis 
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have described symptom burden and impairment of QOL similar to patients with terminal 

malignancy [8].  Patients with end stage kidney disease (ESKD), regardless of whether they 

receive renal replacement or conservative care have significant symptom burden,  which is 

currently under recognised by renal clinicians [9,10]. More broadly, clinical approaches 

which integrate symptom assessment with validated instruments can improve identification of 

distressing symptoms and may lead to enhanced comfort and better outcomes in patients with 

both malignant and non-malignant chronic diseases [11].   

 

Risk of death for dialysis patients is significantly increased compared with an aged matched 

general population [12].   A variety of prognostic assessment tools to assist in identifying 

dialysis patients with limited life expectancy exist, yet none have incorporated PROMs.    

Prognostic tools have included biochemical markers such as dialysis adequacy and calcium-

phosphate metabolism as well as clinical parameters such as cardiac, nutritional and 

functional status, comorbidity burden, and the ‘surprise’ question of, “would you be surprised 

if this patient died in the next 12 months?” [13-15]. PROMs may be a useful addition to renal 

prognostic assessment and assist clinicians and patients in discussions around commencing or 

continuing dialysis for certain patients.  There is international prospective cohort evidence 

suggesting higher symptom burden is associated with poorer health related QOL which is 

correlated with higher mortality in dialysis patients [16].   The generalisability of these results 

to an Australian population is unknown.  This study aimed to identify and examine the 

relationship of symptoms and QOL scores and relationships between symptom scores and 

mortality in patients with advanced CKD. 
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Methods 

This longitudinal follow up study was undertaken in consecutive CKD stage 4 and 5 patients 

attending general nephrology clinics and dialysis patients attending 2 metropolitan and 3 

regional satellite dialysis units in Victoria, Australia.  Consenting, English speakers and 

patients on maintenance dialysis (> 3 months) or CKD patients (GFR < 30ml/min; stage 4/5) 

not on dialysis were included.  Data collected comprised clinical and demographic details 

(age, gender, comorbidity score, dialysis adequacy), a “once-off” survey of symptoms and 

QOL (Patient Outcome Symptom Scale (POS-S) Renal [1], World Health Organisation QOL 

(WHOQOL)-BREF) [2] and assessment of Australian Modified Karnofsky Performance 

status (AKPS) [3] (see appendix A).  Low risk ethics approval was obtained.   

 

Phase 1 undertook analyses of differences between groups (Wilcoxon rank-sum test given the 

non-parametric distribution of the measures) and relationships between variables (Spearman's 

rank correlation coefficient) performed on outcomes.  Phase 2 assessed survival differences 

in relation to symptoms using follow-up data over 12 months from date of PROM 

completion. Patient deaths were identified from medical records. Univariate Cox Proportional 

Hazards were fitted to estimate hazard of death with Schoenfeld residual test to ensure no 

violation of the proportional hazards assumption. STATA 15.0 was used for analysis.  
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Results 

Between June and September 2014, 112 dialysis patients and 31 CKD stage 4 and 9 CKD 

stage 5 participated (response rate 40%).  N= 67 in-centre haemodialysis, 10 home or 

nocturnal haemodialysis and 35 peritoneal dialysis patients.  Participants had high overall 

symptom burden which correlated significantly with lower total QOL, reduced performance 

status and satisfaction with health (Table 1).  Total POS-S renal score was strongly correlated 

with total QOL scores and subdomains and there was no difference between groups with poor 

QOL scores (Table 1).  There was a significant difference in the physical domain of health 

related QOL, with dialysis patients scoring lower than ND patients (Table 1).       

 

Given small numbers and heterogeneity in samples, home and nocturnal haemodialysis 

(n=10) and CKD stage 5 (n=9) were excluded from subsequent analysis. Comparisons were 

made between 102 dialysis and 31 CKD stage 4 (CKD4) patients as control, assuming CKD4 

patients have few symptoms associated with renal failure.  Dialysis patients were similar age 

(median 70 years vs 71), gender (67% vs 74% male) with fewer comorbidities compared with 

CKD4 (median Charlson comorbidity index 4 vs 5). The most prevalent symptoms reported 

were most severe in both groups, specifically pain, dyspnea, weakness and difficulty sleeping 

(Table 2).   Dialysis patients had higher total symptom burden with median POS-S renal 

score 14(IQR 9, 22) compared with CKD4 9(IQR 5, 19) p =0.05.   Dialysis patients had 

above target adequacy measures (urea reduction ratio 65%, Kt/V 1.2), but poorer appetite 

(53% vs 32%, p=0.04), nausea (42% vs 19%, p=0.02), vomiting (24% vs 6%, p=0.05) and 
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difficulty sleeping (80% vs 53%, p=0.05) compared with CKD4 (Table 2).    

 

Phase 2 assessed the relationship of severe POS-S renal responses (defined as 3=severe, 

4=overwhelming) to mortality within a maximum follow up of 12 months from date of 

survey completion (average time 254 days/8.5 months).  During this period there were 9 

deaths, only in the dialysis group.   Cox regression showed pain, nausea, vomiting, poor 

mobility and itch were significantly associated with shorter survival (p< 0.05, Table 3). 

Overall one point increase in total POS-S renal score was associated with 10% increase in 

mortality risk; 1.1 95% CI (1.03, 1.17) (Table 3) compared with no statistically increased risk 

with Charlson comorbidity score (hazard ratio for a one point increase: 1.3, 95% CI (0.9,1.8) 

and age (hazard ratio for a one year increase:  1.07, 95% CI 0.98,1.15). 

 

Discussion 

This research shows Victorian patients with advanced CKD, (including dialysis, patients 

managed conservatively without dialysis or pre-dialysis) have significant symptom burden; 

associated with reduced self-reported QOL.   Overall, there was no significant difference 

between dialysis and ND groups in terms of total symptom scores, QOL or health satisfaction 

which is consistent with previous research [17].  Total POS-S renal score was strongly 

correlated with overall QOL and subdomains of QOL suggesting symptoms pervasively 

affect all QOL health domains.  The most prevalent symptoms in both dialysis and ND 

groups were also most severe; consistent with previous research of patients with ESKD 
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managed conservatively [18].  There was an unexpected, small but significant difference in 

physical domains of health related QOL scores, with dialysis patients scoring lower than ND 

patients, suggesting treatment burden with dialysis.     

 

This research found specific symptoms such as pain, nausea, vomiting, poor mobility and itch 

were associated with shorter survival in dialysis patients.   These severe symptom scores 

were associated with increased risk of death over 12 months compared with age or 

comorbidity score.  These results are considered in context of a small data set and 12 month 

follow up period.  Other studies have suggested comorbidity scores have limited ability to 

discriminate mortality risk for patients commencing dialysis, related to dataset limitations 

including the timeframe analysed, misclassification bias or comorbidity under-reporting or 

recording [19].   

  

It is likely comorbidities play a role in overall mortality outcomes.  An Australian 

comparison of elderly patients with ESKD managed conservatively compared with dialysis 

found survival benefit of dialysis disappeared for patients with 2 or more comorbidities, (at 

least one being congestive cardiac failure or ischaemic heart disease) and age over 75 years 

[20].  Large registry datasets have shown certain comorbidities should be more heavily 

weighted for mortality risk in elderly dialysis patients such as heart failure, peripheral 

vascular disease, diabetes and active malignancy [21].  Moreover, the underlying aetiology of 

associations between symptoms, comorbidities and prognosis is multifactorial, potentially 

related to additional variables such as mobility, frailty and nutritional status.  In dialysis 
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patients, functional status and QOL scores are independent predictors of mortality and 

comorbidities are all likely contributing factors [22].  Future, larger and longer term studies 

could consider the impact of frailty, specific comorbidities, nutritional and biochemical 

profile on symptom score severity and may assist understanding these complex and 

interrelating relationships.      

 

Prognostic utility of symptom scores has been described more broadly with pain, 

breathlessness and fatigue representing a final common pathway for both malignant and non-

malignant advanced disease prior to death [23]. This study suggests the association of certain 

symptoms and prognosis is present earlier than the final days of life. When comparing 

patients who electively commence dialysis or wait until symptomatic as “late starters;” the 

presence of uraemic symptoms contributes to malnutrition and increased 1 year mortality risk 

[24].  It is possible that “uraemic symptoms” such as nausea, vomiting and itch contribute to 

both malnutrition and are associated with biochemical complications of ESKD and therefore 

would herald limited prognosis.  Symptoms are useful clinical triggers for having discussions 

surrounding prognosis and QOL; in addition to addressing patient concerns or symptoms 

themselves.   Schmidt postulated subtle clinical deterioration is commonly due to comorbid 

illnesses in long-term haemodialysis patients and when detected, should initiate discussions 

regarding burden and benefit of continuing dialysis [25] and consideration of additional 

supportive services.   

 

Other authors have demonstrated composite measures of QOL have prognostic utility in 
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dialysis patients.  The Dialysis Outcomes and Practice Patterns Study (DOPPS), a 

multinational prospective observational project, demonstrated health-related QOL scores, 

including physical, psychosocial and kidney disease components, were strongly associated 

with higher risk of death and hospitalisation; independent of demographic and comorbid 

factors [16].  However, underlying mechanisms and factors contributing to associations 

between symptom burden, functional status, health-related QOL and long-term prognosis 

remain less well understood.   

 

There is increasing literature demonstrating impaired health related QOL in dialysis patients 

and symptoms are important contributors to this outcome.  There are at least 23 validated 

symptom assessment tools available; however, the association of using these tools with 

improved clinical outcomes is currently lacking [26]. Moreover, patient-related factors that 

cause symptom burden and impaired QOL remain complex and incompletely understood 

[22].   Given the variety of different PROMs available, there have been uncertainties 

determining which PROM is most useful for healthcare systems, patients and clinicians 

representing a possible reason for limited uptake in clinical trials [4].    Despite current 

uncertainty, it is likely that identifying and addressing symptoms provides therapeutic benefit 

in a patient-centred approach to care.   

   

This study was limited by response bias and small numbers.  Given limited sample size a 

multivariate regression was not possible to determine whether symptoms play an independent 
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role in predicting outcomes compared with confounders such as nutritional, biochemical or 

frailty status.   We suggest that even with these limitations, the strong association between 

symptom burden and mortality in our study offers the possibility of a novel approach to 

consider symptoms as a predictor of death, especially when life expectancy is less than one 

year.  These results could be further investigated in a larger multicentre study using a detailed 

analysis of known prognostic factors for patients on dialysis including cognition, frailty and 

comorbidities in seeking to understand the complex relationship between CKD, dialysis 

effect and symptoms and QOL.  

 

Conclusion 

PROMs are increasingly important assessment tools to improve understanding of patient 

experiences and quality of care.  This is the first Australian study to examine the relationship 

between symptom burden, QOL and mortality outcomes.  As increasing numbers of often 

elderly and medically complex people are considered for dialysis, consideration of symptom 

burden and QOL should be integrated as part of routine clinical care.  This study has 

highlighted a role for symptom identification as part of clinical assessment for patients with 

advanced CKD including those managed conservatively, on dialysis or pre-dialysis.  The 

presence of symptoms could have broader clinical implications and may be a useful trigger to 

review discussions exploring treatment goals, earlier advance care planning and supportive or 

palliative care referral alongside more traditional medical management approaches of renal 

disease.  
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Table 1.  Symptom Burden, Performance Status, Health Satisfaction and Quality of Life  

 
*p<0.1, **p<0.05, wilcoxon rank-sum test comparing differences of total POS S scores 
between groups (no dialysis and dialysis) 

***p<0.001 spearman’s rank correlation coefficient 

^Overall QOL scores: 1=very poor, 2 = poor, 3 = neither good nor poor, 4 = good, 5 very 

good.  

p Poor subdomain QOL scores: defined as number of patients with less than half of total 

domain score 

  

Outcome 

No dialysis (n = 40) Dialysis (n = 112) 

 
 
Correlati
on of 
QOL with 
total 
POS-S 
renal 
symptom 
score) 

Median POS-S 
Renal (IQR) 

No (%) 
poor 
QOL p 

Median POS-
S renal (IQR) 

No (%) 
poor 
QOL p 

 

Total POS-S 
Renal Symptom 
Score 

10 (5,18.5)*  13 (9,22)*   

Karnofsky score 70 (50, 90)  60 (50, 70)  -0.465*** 

Satisfaction with 
health 

3 (2, 4)  3 (2, 4)  -0.587*** 

Total QOL^ 4 (3, 4) 4 (11%) 4 (3, 4) 15 (13%) -0.528*** 

Physical QOL 14 (11, 15.5)** 10 (32%) 13 (10, 15)** 24 (42%) -0.769*** 

Psychological 
QOL 

14 (13, 16) 4 (13%) 15 (13, 16) 19 (15%) -0.573*** 

Social QOL 13 (12, 15.5) 6 (19%) 15 (12, 16) 17 (16%) -0.283*** 

Environmental 
QOL 

15 (13, 17) 5 (16%) 16 (14, 17) 9 (9%) -0.525*** 
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Table 2.  POS-S Renal Symptom Profile  

 
CKD IV  
(n = 31) 

Dialysis  
(n = 102) 

chi 2 

p 
CKD IV  
(n = 31) 

Dialysis  
(n = 102) 

chi 2 

p 

Symptom 
Number (%) of patients with 
symptom present 

Number (%) of patients with 
severe^ symptom present 

Pain 18 (58%) 77 (75%) 0.06 4 (13%) 13 (13%) 0.98 

Dyspnea 18 (58%) 67 (66%) 0.44 5 (16%) 15 (15%) 0.85 

Weakness 21 (68%) 90 (88%) 0.01 7 (23%) 21 (21%) 0.81 

Difficulty 
sleeping 

16 (52%) 82 (80%) 0.01 9 (23%) 25 (25%) 0.83 

Poor mobility 16 (52%) 71 (70%) 0.06 1 (3%) 16 (16%) 0.07 

Drowsiness 16(52%) 65 (64%) 0.23 3 (10%) 10 (10%) 0.98 

Feeling anxious 20 (65%) 58 (57%) 0.45 3 (10%) 8 (8%) 0.75 

Feeling 
depressed 

17 (55%) 48 (46%) 0.45 4 (13%) 6 (6%) 0.19 

Restless legs 15 (48%) 52 (51%) 0.08 2 (6%) 13 (13%) 0.33 

Itching 14 (45%) 66 (65%) 0.05 3 (10%)  17 (17%) 0.34 

Constipation 15 (48%) 57 (56%) 0.45 5 (16%) 8 (8%) 0.17 

Diarrhea 13 (42%) 65 (64%) 0.03 1 (3%) 14 (14%) 0.11 

Poor appetite 10 (32%) 54 (53%) 0.04 1 (3%) 15 (15%) 0.09 

Mouth 
problems 

8 (29%) 37 (36%) 0.46 0 (0%) 7 (7%) 0.13 

Skin Problems 10 (32%) 27 (26%) 0.53 2 (7%) 6 (6%) 0.91 

Nausea 6 (19%) 43 (42%) 0.02 2 (6%) 6 (6%) 0.91 

Vomiting 2 (6%) 24 (24%) 0.04 1 (3%) 3 (3%) 0.93 

^severe defined as either POS S renal score 3= severe or 4= overwhelming 
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Table 3. Symptom Profile and associated mortality risk 

 

Symptom 

Dialysis Patients 

Number (%) and 
Severity  

(scored 3 or more 
on  
POS S renal)^  
n = 102 

 

HR 
 
CI (95%) 

 

p value 

Total POS-S renal 
score 

 1.1 1.0 – 1.2 0.004* 

Pain 13 (13%) 5.9 1.6 – 22.3 0.014* 

Shortness of breath 15 (15%) 2.9 0.7 – 11.6 0.161 

Weakness 21 (21%) 2.0 0.4 – 7.8 0.366 

Nausea 6 (6%) 8.5 2.1 - 34.3 0.010* 

Vomiting 3 (3%) 9.9 2.0 - 47 0.024* 

Poor appetite 15 (15%) 2.9 0.7 - 11.7 0.158 

Constipation 8 (8%) 3.1 0.6 – 15.1 0.204 

Mouth problems 7 (7%) 3.9 0.8 – 18.9 0.137 

Drowsiness 10 (10%) 2.6 0.54 - 12.5 0.278 

Poor mobility 16 (16%) 4.6 1.2 – 17.2 0.033* 

Itching 17 (17%) 4.0 1.1-15.0 0.050** 

Difficult sleeping 25 (25%) 2.5 0.7- 9.2 0.190 

Restless legs 13 (13%) 3.2 0.8 – 12.7 0.133 

Feeling depressed 6 (6%) 2.0 0.2 – 15.8 0.558 

Diarrhoea 14 (14%) 1.6 0.3 – 7.9 0.556 

Skin Changes  6 (6%) 5.1 1.0 – 24.3 0.086 

*p < 0.05, ** p< 0.1 
Note: no patients died with a score of severe anxiety so this symptom was excluded 
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