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Qualityy of life 

Merkuss MP, Jager KJ, Dekker FW, Boeschoten EW, Stevens P, Krediet RT, and 
thee NECOSAD Study Group: Quality of life in patients on chronic dialysis: self-
assessmentt 3 months after start of treatment. Am J Kidney Dis 29:584-592, 1997 
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Abstract t 

Purpose.Purpose. The aim of the present multicenter study was to assess quality of life of 
Dutchh dialysis patients three months after the start of chronic dialysis treatment. The 
qualityy of life was compared with the quality of life of a general population sample 
andd the impact of demographic, clinical, renal function and dialysis characteristics on 
patients'' quality of life was studied. 
Methods.Methods. New end-stage renal disease (ESRD) patients who started chronic 
hemodialysiss or peritoneal dialysis in 13 dialysis centers in the Netherlands were 
consecutivelyy included Patients' self-assessment of quality of life was measured by 
thee SF-36, a 36-item Short Form Health Survey Questionnaire encompassing eight 
dimensions:: physical functioning, social functioning, role-functioning physical, role-
functioningg emotional, mental health, vitality, bodily pain and general health 
perceptions. . 
Results.Results. One hundred twenty hemodialysis and 106 peritoneal dialysis patients 
completedd the SF-36. Quality of life of hemodialysis and peritoneal dialysis patients 
wass substantially impaired in comparison to the general population sample, 
particularlyy with respect to role-functioning physical and general health perceptions. 
Meann role-functioning physical and general health perceptions scores of the 
hemodialysiss patients corresponded with the lowest scoring 8% and 12%, 
respectively,, of the reference group. Mean role-functioning physical and general 
healthh perceptions scores of the peritoneal dialysis patients corresponded with the 
lowestt scoring 10% and 12%, respectively, of the reference group. Hemodialysis 
patientss showed lower levels of quality of life than peritoneal dialysis patients on 
physicall  functioning, role-functioning emotional, mental health and pain. However, 
onn the multivariate level, we could only demonstrate an impact of dialysis modality 
onn mental health. A higher number of comorbid conditions, a lower hemoglobin 
levell  and a lower residual renal function were independently related to poorer quality 
off  life. The variability of the SF-36 scores explained by selected demographic, 
clinical,, renal function and dialysis characteristics was highest for physical 
functioningg (29.7%). Explained variability of the other SF-36 dimensions ranged 
fromm 6.9% for general health perceptions to 15.4% for vitality. 
Conclusions.Conclusions. Quality of life of new ESRD patients is substantially impaired Comorbid 
conditions,, hemoglobin and residual renal function could explain poor quality of life 
onlyy to a limited extent. Further research exploring determinants and indices of 
qualityy of life in ESRD is warranted. From a clinical perspective, we may conclude 
thatt quality of life should be considered in the monitoring of dialysis patients. 
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Introductio n n 

Health-relatedd quality of life is a multidimensional, patient-centered, dynamic 
conceptt encompassing physical health and symptoms, functional status, mental 
well-beingg and social functioning.1 Studies comparing quality of life between 
dialysiss patients and general population samples have not yielded conclusive results. 
Somee studies have found quality of life of dialysis patients to be inferior to quality 
off  life of the general population;2 6 others,7"9 however, have not observed a 
difference.. In addition, comparisons of quality of life between hemodialysis and 
peritoneall  dialysis did not indicate one of these to be clearly superior.10"13 These 
inconsistentt results may have been caused by small sample sizes and the cross-
sectionall  study design of these studies. The latter leads to heterogeneous treatment 
groupss with respect to the duration of therapy and a divergent therapy history. In 
addition,, insufficient control of background characteristics and the use of different 
definitionss and assessment methods of quality of life may have attributed to the 
inconsistentt results. Finally, it recently became clear that use of recombinant human 
erythropoietinn significantly improves quality of life.16'17 Therefore, the value of 
studiess conducted before the availability of erythropoietin that did not adjust for 
thee level of anemia, is questionable. 

Quality-of-lifee assessment in reasonable numbers of chronic dialysis patients 
withh a multidimensional, reliable and validated instrument is needed. In studies 
fromm the United States, the United Kingdom, and the Netherlands, the 36-item 
Shortt Form Health Survey Questionnaire (SF-36) has been found to satisfy these 
requirements.18"211 Moreover, the SF-36 recently has been shown to be applicable to 
dialysiss patients.2'5 However, these latter studies were conducted in limited patient 
groupss and no adjustment was made for patient and dialysis characteristics. 

Thee aim of the present multicenter study was to assess quality of life, using the 
SF-36,, of Dutch patients with end-stage renal disease (ESRD), who were newly 
startedd on chronic dialysis treatment. The quality of life of these patients was 
comparedd with the quality of life of a general population sample, and demographic, 
clinical,, renal function and dialysis characteristics, associated with quality of life, 
weree identified 

Patientss and methods 

PatientsPatients and'procedures 
Betweenn October 1, 1993 and April 1, 1995 new ESRD patients, aged >18 

years,, who were started on chronic hemodialysis or peritoneal dialysis in 13 Dutch 
dialysiss centers, were consecutively included. These 13 dialysis centers comprise 
27%% of the total number of dialysis centers that treat adult patients in the 
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Netherlands. . 
Thee following major categories of data were analyzed; demographic, clinical, 

renall  function, dialysis and quality of life. These data were collected from each 
subjectt 3 months after the start of chronic dialysis treatment. The choice for 
performingg all measurements at 3 months was made because the mode of dialysis 
treatmentt usually has stabilized by this time. Hence, measurements at 3 months are 
lesss likely to be influenced by metabolic instability than at the initiation of 
treatment. . 

D&nographic,D&nographic, dinkal, rend Junction, and dialysis characteristics 
Demographicc variables studied were age, sex, marital status, level of education 

andd employment status. Clinical characteristics comprised primary kidney disease, 
comorbidity,, use of erythropoietin, hemoglobin and serum albumin concentration. 
Renall  function and dialysis characteristics comprised residual renal function, dose 
off  dialysis in terms of dialysis-related urea clearance, and protein catabolic rate 
(PCR). . 

Primaryy kidney disease was classified according to the European Dialysis and 
Transplantationn Association-European Renal Association (EDTA-ERA) Registry. 
"Renall  vascular disease" refers to renal vascular disease excluding vasculitis and 
comprisess the following subcategories: renal vascular disease, type unspecified, 
renall  vascular disease due to malignant hypertension (no primary renal disease), 
renall  vascular disease due to hypertension (no primary renal disease) and renal 
vascularvascular disease, classified. Comorbidity was denned in terms of presence of non-
renall  diseases at the time of commencing renal replacement therapy or in the 
medicall  history. It was divided into three major categories: cardiovascular 
comorbidity,, diabetes mellitus and malignancy. In addition, the total number of 
comorbidd conditions was calculated for each patient. 

Residuall  renal function (residual glomerular filtration rate [rGFR]) was 
calculatedd as the mean renal clearance of urea and creatinine. The removal of urea 
byy dialysis was expressed as the dialysis Kt/Vurea. In the hemodialysis patients, 
dialysiss Kt/V urej was calculated by the equation of Daugirdas.22 To obtain the 
weeklyy Kt/Vurea, this number was multiplied by the number of treatments per week. 
Thee volume of distribution of urea (V) was estimated as 55% of body weight. This 
estimationn was also used in all other calculations. In the peritoneal dialysis patients 
dialysiss Kt/Vurea was calculated as the peritoneal Kt/Vurea per 24 hours multiplied 
byy 7. The normalized PCR (nPCR) was calculated according to Daugirdas22 in the 
hemodialysiss patients. In the peritoneal dialysis patients, it was calculated as nPNA 
accordingg to the equation of Bergström et al.23 The nPCR and nPNA reflect the 
proteinn intake in metabolically stable patients. The hemodialysis patients collected 
alll  urine during an interdialytic interval. Blood samples were taken before and after 
thee dialysis preceding this interval and at the end of this interval. The peritoneal 
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dialysiss patients collected urine and dialysate during a 24 hour period. A blood 
samplee was taken during the collection period Urea and creatinine in the plasma, 
urinee and peritoneal dialysate were determined. 

Quality-of-lifeQuality-of-life assessment 
Patients'' self-assessment of quality of life was measured by the MOS SF-36.18"21 

Thee SF-36 is a generic multidimensional instrument consisting of eight multi-item 
scaless representing: (1) physical functioning (extent to which health limits physical 
activitiess such as self-care, walking, and climbing stairs), (2) social functioning 
(extentt to which physical health or emotional problems interfere with normal social 
activities),, (3) role-functioning physical (extent to which physical health interferes 
withh work or other daily activities), (4) role-functioning emotional (extent to which 
emotionall  problems interfere with work or other daily activities), (5) mental health 
(generall  mental health including depression, anxiety, behavioral-emotional control, 
generall  positive affect), (6) vitality (feeling energetic and full of pep versus tired and 
wornn out), (7) bodily pain (intensity of pain and effect of pain on normal work, 
bothh inside and outside the home), and (8) general health perceptions (personal 
evaluationss of current health, health outlook and resistance to illness). SF-36 scores 
off  our ESRD population were compared with the SF-36 scores of a general Dutch 
populationn sample (n = 1,063; age range, 18-89 years; 35% male) as described by 
Vann der Zee et al.21 SF-36 scores were transformed to a scale of 0-100, a higher 
scoree indicating a better quality-of-life state. 

StatisticalStatistical analysis 
Eitherr t-statistics or chi-square statistics (Fisher's exact test, when appropriate) 

weree applied for independent groups comparisons. Differences between the mean 
SF-366 scores of the hemodialysis and peritoneal dialysis patients with those of the 
referencee population were converted to mean standard scores. Standard scores 
weree calculated by dividing the difference between a given mean SF-36 score of the 
dialysiss group and the mean SF-36 score in the reference group by the standard 
deviationn of SF-36 scores in the reference group. The standard scores indicate how 
manyy standard deviations the observed SF-36 scores of dialysis patients fall below 
thee scores of the reference population (with the scores of the reference population 
sett at zero). Univariate relationships between demographic, clinical, renal function 
andd dialysis characteristics on the one hand, and SF-36 scores on the other hand 
weree assessed by Student's t-test, one-way ANOVA, or Pearson's correlation 
coefficient.. As values of dialysis-related urea clearance are not equal by technique 
origin,, univariate relations were assessed for each treatment modality separately. All 
significantt characteristics (set at P < 0.20) identified from univariate analysis were 
studiedd with multiple linear regression (with a stepwise forward selection strategy), 
usingg the F-statistics with P=0.05 as the criterion level for selection. To search for 
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violationss of necessary assumptions in multiple regression, normal plots of the 
residualss of the regression models were produced. Furthermore, the influence of 
outlierss (Cook's distances) and possible presence of collinearity (Tolerance/ 
Variancee Inflation Factor statistics) were assessed. All analyses were made with SAS 
forr Windows 6.10 (SAS Institute Ine, Cary, NQ USA). 

Results s 

CharacteristicsCharacteristics of participants andnonpartmpants 
Twoo hundred fifty ESRD-patients were available for the study. Of these 

patients,, 226 (90.4%) completed the SF-36. Twenty-four patients did not complete 
thee SF-36 because they did not speak the Dutch language sufficiently and/or were 
nott able to read and fil l out the questionnaire by themselves. Except for a lower 
proportionn of males and a lower hemoglobin level (P<0.05), nonparticipants were 
comparablee to the participants. In the participating hemodialysis patients mean age 
wass slightly higher, employment rate was lower, prevalence of malignancy was 
higher,, dialysis-related K t / V ^ was higher, and nPCR was lower than in the 
participatingg peritoneal dialysis patients (P<0.05; Table 1). 

ComparisonComparison of quality of life between the ESRD-patients and a general population sample 
Inn Table 2, mean SF-36 scores of the ESRD patients according to treatment 

modalityy and the general population sample are shown. Both hemodialysis and 
peritoneall  dialysis patients perceived their quality of life as worse than the general 
populationn sample on all quality-of-life dimensions, particularly on the role-
functioningg physical and general health perceptions dimensions. Figure 1 shows the 
differencess between the dialysis patients and the reference group expressed in 
standardd scores. Mean role-functioning physical scores of the hemodialysis and 
peritoneall  dialysis patients were 1.4 and 1.3 SD below the values of the reference 
group.. Mean general health perception scores of hemodialysis and peritoneal 
dialysiss patients were 1.3 and 1.2 SD below the values of the reference group. In 
otherr words, mean role-functioning physical scores of the hemodialysis patients 
andd the peritoneal dialysis patients corresponded to the lowest scoring 8% and 10% 
off  the reference group, respectively. Similarly, mean general health perceptions 
scoress of the hemodialysis and peritoneal dialysis patients corresponded to the 
lowestt scoring 10% and 12%, of the reference population, respectively. 
Hemodialysiss patients demonstrated an impaired quality of life compared with 
peritoneall  dialysis patients with respect to physical functioning, role-functioning 
emotional,, mental health and bodily pain (Table 2). 
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Tablee 1. Dialvsis modaJnv in relation to demographic, clinical 

Demographic Demographic 
Agee (year)*, mean + SD (range) 

Male e 

MarnecT T 

Employed" " 

Educationall  status1 

Low w 
Intermediatee and high 

Clinical Clinical 
Primaryy kidney disease 
Glomerulonephritis s 
Interstitiall  nephritis 
Cysticc kidney disease 
Renall  vascular, excluding vasculitis 
Diabetess melhtus 
Otherr multisystem diseases 
Others/unknown n 

Numberr of comorbid conditions, mean + 

Typee of comorbidity 
Cardiovascular r 
Malignancy* * 
Diabetess melhtus 

Erythropoetin* * 

Hemoglobinn (g/dl)*, mean + SD (range) 

SD D (range) ) 

Serumm albumin (g/dl), mean + SD (range) 
RenalRenal function & dialysis adequacy , mean + SD (range) 

Residuall  GFR (ml/min) 

Dialvsiss Kt/Vurea* 

nPCR/nPNAA (g/kg/day)* 

andd dialvsis characteristics. 
Hemodialvsis s 

(n=120) ) 

59.33  15.5 (18-86) 

57°/, , 

68% % 

16% % 

64% % 
36% % 

10% % 
18% % 
13% % 
25% % 
13% % 
8% % 

13% % 

 1.5(0-8) 

73% % 
10% % 
16%, , 

83% % 

9.99  1.4(5.9-14.0) 

3.88  0.5 (2.7-4.6) 

3.11 6 (0.0-14.6) 

2.77 9 (0.6-5.5) 

1.00 3 (0.5-1.7) 

Peritoneall  dialvsis 
(n=106)) ' 

52.3 3 

1.9 9 

11.2 2 

3.7 7 

3.3 3 

1.5 5 

1.3 3 

+ + 

+ + 

+ + 

+ + 

14.0(20-79) ) 

65% % 

79%, , 

38% % 

52% % 
48% % 

18% % 
13% % 
10% % 
23% % 
15% % 
9% % 

12% % 

1.44 (0-7) 

73% % 
3% % 
19% % 

67% % 

1.4(7.6-14.3) ) 

0.6(2.2-5.1) ) 

2.44 (0.0-10.5) 

0.44 (0.6-2.6) 

0.44 (0.7-2.4) 

**  P<0.05, hemodialysis zs peritoneal dialysis." patients living together included. t low: primary' school, low-
levell  vocational training, low-level secondary school; intermediate and high: high level secondary school, 
intermediatee and high vocational training, university. 

AssociationsAssociations betdueen (l&ncgrapljk, clinical, renal function, ami dialysis characteristics andepiolity 
ofof life 

Univariatee associations between SF-36 scores and demographic, clinical, renal 
functionn and dialysis characteristics are shown in Tables 3 and 4. Of the 
demographicc characteristics, higher age and unemployment were associated with 
Iowrerr levels of quality of life on most subdimensions. None of the SF-36 scores 
differedd between married and unmarried patients. With respect to the clinical 
characteristics,, a lower hemoglobin and an increasing number of comorbid 
conditionss correlated with decreasing quality-of-life scores. Patients with 
cardiovascularr comorbidity scored lower on physical functioning, vitality and 
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Tablee 2. Mean (SD) SF-36 scores for the general population sample, and the hemodialysis and peritoneal 
dialysiss patients. 

Groupp No. PF*.+ SF* RP* RE*.+ MHV VT* BPv G H' 

Hemodialysiss 120 

Peritoneall  106 
dialysis s 

Generall  1,063 
population n 
sample e 

50.7 7 

(30.8) ) 

60.9 9 

(24.7) ) 

82.0 0 

(23.2) ) 

63.1 1 

(29.6) ) 

68.9 9 

(25.8) ) 

86.9 9 

(20.5) ) 

28.6 6 

(37.2) ) 

31.7 7 

(38.3) ) 

79.4 4 

(35.5) ) 

52.5 5 

(45.4) ) 

63.8 8 

(39.8) ) 

84.1 1 

(32.3) ) 

63.3 3 

(20.5) ) 

72.2 2 

(16.9) ) 

76.8 8 

(18.4) ) 

48.9 9 

(24.0) ) 

51.6 6 

(17.9) ) 

67.4 4 

(19.9) ) 

63.7 7 

(27.3) ) 

74.2 2 

(23.2) ) 

79.5 5 

(25.6) ) 

43.0 0 

(20.2) ) 

46.4 4 

(20.5) ) 

72.7 7 

(22.7) ) 

Abbreviations:: PF, physical functioning; SF, social functioning; RP, role-functioning physical; RE, role-
functioningg emotional; MH, mental health; VT, vitality; BP, bodily pain; GH, general health perceptions. 
* :: P<0.05 hemodialysis and peritoneal dialysis patients compared with the reference population. 
++ : P<0.05 hemodialysis compared with peritoneal dialysis patients. 

generall  health perceptions than patients without this condition. Diabetes mellitus 
wass associated with worse physical functioning. Patients with malignant comorbid 
conditionss reported higher levels of pain than patients without malignancy. Patients 
withh renal vascular disease or multisystem disease as the primary cause of renal 
failuree reported lower levels of social functioning and vitality than patients with 
otherr underlying causes. Of parameters of renal function and dialysis adequacy, a 
lowerr rGFR correlated with poorer quality of life on five subdimensions. The 
nPCR/nPNAA only correlated with worse physical functioning in peritoneal dialysis 
patientss and with lower vitality in hemodialysis patients. No significant univariate 
associationss were observed between dialysis Kt/Vurea and quality-of-life 
subdimensions. . 

Afterr introduction of the most important univariate associations (P<0.20) in 
multivariatee regression analysis, many of the observed relationships disappeared 
{Tablee 5). However, a higher number of comorbid conditions, a lower hemoglobin 
andd a lower rGFR remained associated with poorer quality-of-life scores. With 
respectt to dialysis modality, an effect on mental health persisted in favor of 
peritoneall  dialysis. In addition, on the multivariate level, higher age and 
unemploymentt remained only related to lower levels of quality of life on two 
subdimensions.. Primary kidney disease showed only an association with lower 
vitality,, attributable to patients with renal vascular disease. Finally, lower 
nPCR/nPNAA levels were associated with worse quality of life with respect to 
physicall  functioning and bodily pain. The selected characteristics explained only a 
smalll  proportion of the variability (R2) of the SF-36 scores: 6.9% to 29.7% (Table 

5)--
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Tablee 3. Mean SF-36 scores by 

Sex x 
Male e 
Female e 

Educationall  level 
Low w 
Intermediate/high h 

Employmentt status 
Employed d 
Unemployed d 

Primaryy kidney disease 
Glomerulonephritis s 
Interstitiall  nephritis 
Cysticc kidney 
Renall  vascular 
Diabetess mellitus 
Otherr multisystem 
Others/unknown n 

Diabetess mellitus 
Yes s 
No o 

Cardiovascularr comorbidity 
Yes s 
No o 

Malignancy y 
Yes s 
No o 

EPO O 
Yes s 
No o 

Dialysiss modality 
Hemodialysis s 
Peritoneall  dialysis 

demographic,, clinical and 

PF F 

51.6* * 

61.1 1 

70.2* * 
50.3 3 

60.3 3 
58.4 4 
61.1 1 
51.6 6 
44.3 3 
55.8 8 
60.9 9 

40.8* * 
58.6 6 

52.8* * 
63.0 0 

43.3 3 
56.5 5 

53.7 7 
61.1 1 

50.7* * 
56.5 5 

SF F 

74.4* * 
62.8 8 

68.1* * 
59.6 6 
73.1 1 
59.9 9 
68.8 8 
57.9 9 
77.2 2 

54.5 5 
66.6 6 

63.1 1 
68.9 9 

RP P 

38.6* * 
27.0 0 

27.6 6 
36.7 7 

dialysiss c 

RE E 

61.0 0 
52.9 9 

52.7* * 
64.9 9 

74.6* * 
52.1 1 

55.4 4 
64.4 4 

52.5* * 
63.8 8 

laracteristics. . 

MH H 

64.6* * 
71.5 5 

73.6* * 
65.3 3 

63.3* * 
72.2 2 

VT VT 

48.2 2 
52.9 9 

55.1* * 
48.4 4 

50.0* * 
51.3 3 
54.4 4 
43.1 1 
48.5 5 
50.6 6 
59.7 7 

48.0* * 
56.1 1 

BP P 

72.5 5 
67.2 2 

55.7* * 
69.5 5 

63.7* * 
74.2 2 

GH H 

43.3 3 
46.4 4 

49.1* * 
43.0 0 

39.9 9 
45.6 6 

42.6* * 
50.0 0 

43.5 5 
47.9 9 

NOTE.. Only characteristics significant at the P<0.20 level are shown. See Table 2 for abbreviations. 
*P<0.05. . 

Discussion n 

Neww ESRD patients' assessment of quality of life was observed to be lower 
thann that of a general population sample on all distinguished quality-of-life 
dimensions.. Because the mean age of the reference group (44 years) was lower and 
becausee SF-36 scores are negatively related with age,21 this might have resulted in a 
slightt overestimation of the difference in quality of life. When scores of the ESRD 
populationn were compared with those of the subgroup of the reference population 
agedd 55 to 64 years (n = 140), scores of both hemodialysis and peritoneal dialysis 
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Tablee 4. Pearson's correlation of SF-36 

TotalTotal population 
Age e 
Numberr of comorbid 
conditions s 
Serumm albumin 
Hemoglobin n 
rGFR R 

Hemodialysis Hemodialysis 
Dialysiss Kt/Vurea 
nPGR R 

PeritonealPeritoneal dialysis 

Dialysiss Kt/Vu™ 
nPNA A 

PF F 

-0.44* * 
-0.44* * 

0.21' ' 
0.17* * 

-0.14 4 
0.18 8 

0.38* * 

scoress with demo 

SF F 

-0.15* * 
-0.12 2 

0.18* * 
0.17* * 

0.18 8 

RP P 

-0.19* * 
-0.17* * 

0.12 2 
0.12 2 
0.17* * 

0.14 4 

graphic, , 

RE E 

-0.22* * 
-0.22* * 

0.15* * 
0.22* * 

-0.15 5 

0.14 4 

clinicall  and 

MH H 

-0.14* * 
-0.13* * 

0.18* * 

0.18* * 

dialysis s 

VT T 

-0.13* * 
-0.19* * 

0.15* * 

0.18* * 

0.20* * 

0.14 4 

characteristics. . 

BPP GH 

-0.12* * 
-0.21**  -0.23* 

0.14* * 

0.16 6 
0.199 0.16 

NOTE.. Only characteristics significant at the P<0.20 level are shown. See Table 2 for abbreviations. 
*P<0.05. . 

patientss were still significantly lower with the exception of bodily pain in peritoneal 
dialysiss patients. In agreement with our finding, some recent studies2"5 observed SF-
366 scores of ESRD patients to be lower than scores of a general population sample. 
Onn the contrary, other investigators7"9 have reported a comparable quality-of-life 
forr ESRD patients and general population samples. 

Multivariatee analysis showed that a higher number of comorbid conditions, a 
lowerr hemoglobin level and a lower residual renal function (rGFR) were the most 
importantt independent explanatory factors for poorer quality of life. The present 
studyy is, to our knowledge, the first to link residual renal function and amount of 
dialysiss to quality of life. The rinding that patients with a lower rGFR reported a 
worsee quality of life, while no effect of dialysis Kt/Vurea could be demonstrated, 
mightt suggest that clearance achieved by the native kidneys is superior to clearance 
obtainedd by dialysis. This could be caused by the fact that more rGFR will be 
accompaniedd by better tubular secretion of, for example, organic acids and a better 
preservedd hormonal function. In addition, deteriorating residual renal function may 
givee rise to a worse perception of quality of life by a growing awareness of 
completee dependence on dialysis. Our finding of a negative influence of a higher 
numberr of comorbid conditions and a lower level of hemoglobin concentration on 
qualityy of life is in accordance with former studies.8,10,16'17 

Notably,, the total explained variation of quality of life by the selected 
characteristicss was small. This suggests that quality of life is determined by many 
moree factors than the ones we have assessed in this study. It is reasonable to 
assumee that the patients' level of quality of life is a result of a complex interaction 
off  disease outcome, personal traits, coping behavior, social support and quality of 
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thee care received 
Comparisonn of quality of life between the present dialysis groups indicated 

peritoneall  dialysis to be superior only with respect to mental health. However, the 
explainedd variation by dialysis modality was only 6%. The similarity of both dialysis 
groupss with respect to quality of life may be due to the fact that all patients had just 
startedd on dialysis treatment. It can be postulated that in the early phase, perceived 
qualityy of life is more affected by the dependence on dialysis treatment than by the 
modalityy of treatment. Comparison of our results with previous comparisons of 
qualityy of life between different dialysis modalities, did not yield a conclusive 
answer.. In two large cross-sectional studies, no differences in perceived quality of 
lif ee were detected between hemodialysis and peritoneal dialysis, after adjustment for 
somee demographic characteristics, comorbidity status and duration of treatment.8'10 

Alsoo Tucker et al.u found no difference in perceived quality of life between 
peritoneall  dialysis and hemodialysis patients. Simmons et al.,6 however, observed 
peritoneall  dialysis patients to report a more favorable outcome than hemodialysis 
patientss in terms of physical well-being, emotional adjustment and vocational 
rehabilitation.. Additionally, in a comparison of quality of life of peritoneal dialysis 
andd hemodialysis patients, matched for age, sex, race, diabetes and duration of renal 
replacementt therapy (regardless of modality), peritoneal dialysis appeared to be 
somewhatt superior with regard to psychological and social rehabilitation.15 On the 
otherr hand, Griffin et al.12 observed that hemodialysis patients were not more 
impairedd in terms of functional status and showed better psychological adjustment 
comparedd with peritoneal dialysis patients. However, hemodialysis patients had 
receivedd dialysis treatment for a significantly longer period of time than the 
peritoneall  dialysis patients (52 months v 29 months), and therefore may have had 
moree time to adjust their lifestyle and emotional reactions. 

Thee inconsistent results in the literature may be explained by cross-sectional 
samples,, small sample sizes, and improper adjustment for case mix. Although some 
off  the described studies adjusted for demographic variables, comorbidity, and 
lengthh of dialysis therapy, heterogeneity regarding prior history of renal 
replacementt therapy, like therapy turnover, has been hardly taken into account. It 
mayy be easily understood that a history of littl e or many therapy failures determines 
one'ss current assessment of quality of life. Moreover, application of different 
perspectivess of quality of life assessed with a variety of quality-of-life instruments, 
cann also explain this inconclusive picture. This is illustrated by Deniston et al.,24 

whoo assessed quality of life of a cross-sectional sample of 742 ESRD patients from 
Michigann State with 19 different quality-of-life instruments. Depending on the 
choicee of instrument, different conclusions were reached about the relationship 
betweenn demographic characteristics and quality of life. 

Inn conclusion, the present findings indicate that in new ESRD patients quality 
off  life is substantially impaired. Comorbidity, hemoglobin level, and residual renal 
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functionn could explain variations in quality of life only to a limited extent. 
Therefore,, other potential determinants of quality of life should be explored. In 
addition,, health indices other than the SF-36 should be examined. Perhaps we 
shouldd focus more on disease-targeted indices, such as renal disease and dialysis-
relatedd problems as perceived by the patient. Furthermore, longitudinal data are 
neededd to obtain insight in the long term effects of chronic dialysis treatment on 
patients'' quality of life. We will elaborate on these issues in our future analyses. 
Fromm a clinical perspective, we conclude that quality-of-life assessment should be 
consideredd in the monitoring of a dialysis patient as it seems that quality of life can 
nott be extrapolated from conventional clinical characteristics. 

References s 

1.. Spilker B (ed): Quality of lif e assessments in clinical trials. New York, NY, Raven Press, 1990 
2.. Hays RD, Kallich JD, Coon SJ, Carter WB: Development of the Kidney Disease Quality of Life 

(KDQOL™)) Instrument. Qual Lif e Res 3:329-338, 1994 
3.. Khan IH, Garrait AM , Kumar A, Cody DJ, Catto GRD, Edward N, Macleod AM: Patients' 

perceptionn of health on renal replacement therapy: evaluation using a new instrument. Nephrol Dial 
Transplantt 10:684-689, 1995 

4.. Kurtin PS, Davies AR, Meyer KB, DeGiacomo JM, Kantz ME: Patient-based health status measures 
inn outpatient dalysis: Early experiences in developing an outcomes assessment program. Med Care 
30:MS136-149,, 1993 

5.. Meyer KB, Espindle DM, DeGiacomo JM, Jenuleson CS, Kurtin PS, Ross Davies A: Monitoring 
dialysiss patients' health status. Am J Kidney Dis 24:267-279, 1994 

6.. Simmons RG, Anderson CR, Abress LK: Quality of life and rehabilitation differences among four 
end-stagee renal disease therapy groups. Scand j Urol Nephrol Suppl 131:7-22, 1990 

7.. Auer J, Gokai R, Stout JP, Hillie r VF, Kinsey J, Simon G, Oliver D: The Oxford/Manchester Study 
off  dialysis patients. Scand J Urol Nephrol Suppl 131:31-37, 1990 

8.. Evans RW, Manninen DL, Garrison LP, Hart LG, Blagg CR, Gutman RA, Hull AR, Lowrie EG: The 
qualityy of lif e of patients with end-stage renal disease. N Engl J Med 312:553-559, 1985 

9.. Johnson JP, McCauley CR, Copley JB: The quality of life of hemodialysis and transplant patients. 
Kidneyy Int 22:286-291, 1982 

10.. Bremer BA, McCauley CR, Wrona RM, Johnson JP: Quality of life in end-stage renal disease: A 
reexamination.. Am J Kidney Dis 13:200-209, 1989 

11.. Churchill DN, Torrance GW, Taylor W, Barnes CC,, Ludwm D, Shinuzu A, Smith KM: Measurement 
off  quality of life in end-stage renal disease: the time trade-off approach. Clin Invest Med 10:14-20, 
1987 7 

12.. Gnffin KW, Wadhwa NK, Friend R, Suh H, Howell N, Cabralda T, Jao E, Hatchett L, Eitel PE: 
Comparisonn of quality of lif e in hemodialysis and peritoneal dialysis patients. Adv Perit Dial 10:104-
108,, 1994 

13.. Koch U, Muthny FA: Quality of life in patients with end-stage renal disease in relation to method of 
treatment.. Psychother Psychosom 54:161-171, 1990 

14.. Tucker CM, Ziller RC, Smith WR, Mars DR, Coons MP: Quality of life of patients on in-centre 
hemodalysiss versus continuous ambulatory peritoneal dialysis. Perit Dial Int 11:341-346, 1991 

15.. Wolcott DL, Nissenson AR: Quality of life in chronic dialysis patients: A critical comparison of 
continuouss ambulatory peritoneal dialysis (CAPD) and Hemodialysis. Am J Kidney Dis 11:402-412, 
1988 8 

16.. Canadian Erythropoietin Study Group: Association between recombinant human erythropoietin and 



QualityQuality of life 47 47 

qualityy of life and exercise capacity of patients receiving haemodialysis. BMJ 300:573-578, 1990 
17.. Auer J, Simon G, Oliver DO, Anastassiades E, Stephen J, Gokal R: Improvements in quality of life of 

CAPDD patients treated with subcutaneoush/ administered erythropoietin for anemia. Pent Dial Int 
12:40-42,, 1992 

18.. Ware JE, Sherbourne CD: The MOS 36-item Shortform Health Survey (SF-36). I. Conceptual 
frameworkk and item selection. Med Care 30:473-483, 1992 

19.. McHorney CA, Ware JE, Raczek AE: The MOS 36-icem Shortform Health Survey (SF-36). II . 
Psychometricc and clinical tests of validity in measuring physical and mental health constructs. Med 
Caree 31:247-263, 1993 

20.. Garratt AM, Ruta DA, Abdalla MI , Buckingham JK, Russell IT: The SF-36 health survey 
questionnaire:: an outcome measure suitable for routine use within the NHS? BMJ 306:1437-1440, 
1993 3 

21.. Zee van der K, Sanderman R, Heyink J: Psychometric proporties of the MOS 36-item Short Form 
Healthh Survey (SF-36) in a Dutch population (in Dutch). T Soc Gezondheidsz 71:183-191, 1993 

22.. Daugirdas JT: The post: pre-diah/sis plasma urea nitrogen ratio to estimate Kt/V and nPCR: 
mathematicc modelling and validation. Int J Arti f Organs 12:411-419, 1989 

23.. Bergström J, Fürst P, Alvestrand A, Lindholm B: Protein and energy intakes, nitrogen balance and 
nitrogenn losses m patients treated with continuous ambulatory peritoneal dialysis. Kidney Int 44:1048-
1057,1993 3 

24.. Deniston OL, Carpentier-Alting P, Kneisley J, Hawthorne VM, Port FK: Assessment of quality of life 
inn end-stage renal disease. Health Serv Res 24:555-578,1989 




