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Abstract

Background: Patients on hemodialysis (HD) generally display a significant decrease in the quality of life owing to comorbidities,
malnutrition, and inflammation.
Methods: In this multicenter prospective study, the SF36 (short form with 36 questions scored between 0 and 100) and relevant
demographic data and comorbidities (charlson comorbidity index); nutritional factors, and C-reactive protein (CRP) were evaluated
in 416 HD patients in September 2012. Hospitalization and mortality were assessed in a median of a 28 month follow-up.
Results: The SF36 score in survived patients was 53.6 ± 19.3 versus 41.6 ± 22.4 in the non-survived patients (P < 0.001). There were
significant adjusted inverse correlation between the SF36 score and age (r = -0.14, P = 0.005), diabetes (r = -0.13, P = 0.009), CCI (r
= -0.24, P < 0.001), serum CRP level (r = -0.13, P = 0.03), serum iPTH level (r = -0.19, P < 0.001), and also significant adjusted direct
correlation with serum albumin (r = 0.15, P = 0.003), and serum creatinine (r = 0.12, P = 0.04). In Cox proportional hazard models
adjusting for age, gender, dialysis vintage, diabetes and serum albumin, the hazard ratio of death for every 10 unit decrease in SF36
score was 1.10 (95% CI: 1.04 - 1.22; P = 0.006). The adjusted hazard ratio for quintiles of serum albumin as≤ 3.60, > 3.60 - 3.85, > 3.85 -
4.00, > 4.00 - 4.20, > 4.20 (reference) g/dL was respectively 3.69 (1.98 - 6.89), 2.08 (1.10 - 3.94), 1.91 (0.97 - 3.85), 1.10 (0.76 - 1.49). Serum
albumin revealed a strong association with mortality such that hazard ratio for every 1 g/dL decrease in serum albumin was 6.28
(95% CI: 3.80 - 10.42; P < 0.001).
Conclusions: In patients with hemodialysis, SF36 shows significant association with serum albumin, comorbidities, inflammation,
and clinical outcome.
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1. Background

Health-related quality of life (HRQOL) appraises pa-
tient’s well-being by the evaluation of both physical and
mental scopes of health (1, 2). HRQOL of hemodialysis pa-
tients (HD) is threatened not only by the manifestations of
the disease, but also by the burden of dialysis treatment. In
addition, the quality of the communication between HD
patients and health care providers or family members in-
fluences the HRQOL (3). It has been established that lower
HRQOL is linked with higher risk of mortality and morbid-
ity in hemodialysis patients (4-8). Therefore, the measure-
ment of the HRQOL is a valuable strategy to assess high risk
HD patients in order to implement a more effective ther-
apy (9).

Several markers such serum albumin, hemoglobin,
age, dialysis duration, diabetes, and other comorbidities
have been described as potential risks for lower HRQOL in
hemodialysis patients (5-7, 10, 11). However, the relation-
ship between these markers and HRQOL may be as mark-

ers, causes, or mutual ones.
In this study, we aimed to measure the SF36 quality of

life of the hemodialysis patients and to assess the associa-
tion between SF36 scores and the markers of nutrition and
inflammation. We, also, evaluated whether SF36 and its
components were independent predictors of clinical out-
comes.

2. Methods

In this observational study, 532 maintenance
hemodialysis patients from nine facilities were enrolled in
September 2012. The enrolled facilities whose authorities
and medical staff signed to collaborate were from three
different regions: two facilities with 167 patients from
north of Tehran, five facilities with 217 participants from
the center of Tehran, and two facilities with 148 patients
from the south of Tehran. All patients had to be at least 18
years old while having received outpatient hemodialysis
at least for two weeks. Out of 532 patients, 416 subjects
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(95% on dialysis for more than three months) agreed to
complete the validated Persian translation of the SF36
questionnaire (12). In addition, a comprehensive ques-
tionnaire comprising all demographics, comorbidities
(Charlson comorbidity index, CCI), and laboratory data
was completed for all the patients in September 2012. At
least the last two to three constitutive laboratory data at
the start of the study were recorded in the questionnaire
(their mean was used for analysis). We used Charlson
comorbidity index (CCI) (13) to determine the comor-
bidities of the patients at the start of the study. Because
all the patients had renal disease, we omitted its score
from CCI. Then, patients were followed up until February
2015. During the follow-up period (median of 28 months;
minimum of 0.5 and maximum of 30 months), causes of
hospitalizations and exit from hemodialysis including
death was recorded. The last follow-up time was the last
visit or whenever patients left hemodialysis because of
renal recovery, transfer to peritoneal dialysis (PD), or un-
dergoing transplantation (one month after PD transfer or
transplantation). Patients who transferred to a different
facility were followed there. Data was extracted from the
administrative forms and medical records by well-trained
medical students in collaboration with dialysis unit staff
(and relevant nephrologists if needed). The study was
approved by the specialized review boards and ethics
committees. Informed patient consent was obtained.

The SF36 comprised 36 questions 35 of which were
used to make 8 multi-item subscales which were (1) phys-
ical functioning; (2) role-physical; (3) bodily pain; (4) gen-
eral health; (5) vitality; (6) social functioning; (7) role-
emotional; and (8) mental health (8). A score from 0 (low-
est HRQOL) to 100 (highest HRQOL) was obtained for each.
These subscales of SF36 were condensed into two compo-
nents. The first five subscales constituted of physical com-
ponent summary (PCS) and the last five were made up of
mental component summary (MCS), so that the subscales
of general health and vitality were used in both compo-
nents. The scores of the total SF36 score and the two com-
ponents were counted as averaging of the subscales. The
Cronbach’s α coefficient for each subscale was > 0.88.

The SF36 questionnaires were explained to the patients
or their relatives (in the case of patient’s illiteracy) by well-
trained medical students, then were filled out at home and
returned to the dialysis unit. Of course, some patients de-
sired to complete the questionnaire with the help of the
students at the dialysis unit.

2.1. Statistical Methods

Demographic characteristics and laboratory data of
the patients were summarized using the percentage of the

total, means (± standard deviation, SD), or medians (in-
terquarter range) as appropriate. Mean values of the last
two-three laboratory results for each patient were used
in the analyses. Categorical variables were compared us-
ing Chi-Square or Fisher’s Exact Tests, and continuous vari-
ables were compared using T Tests or Mann-Whitney U and
ANOVA or Kruskal-Wallis as appropriate. We used Pear-
son’s correlation and Spearman Rho coefficient r for the
analysis of the associations between SF36, PCS, MCS scores
and other variables. Multivariate regression analysis was
performed to assess adjusted correlations controlled for
age, gender, dialysis vintage, serum albumin, and diabetes.
Cox proportional hazard models were used for the hazard
ratios (HR) of death while controlling for the aforemen-
tioned covariates. Follow-up time for each patient was the
time of event (death) or censoring (recovery, peritoneal
dialysis, transplantation, or the last visit), whichever devel-
oped first. Death in the first month of the transfer to PD or
transplantation was included. The data analysis was per-
formed using SPSS version 19 (SPSS Inc., Chicago, IL). Signif-
icant level was considered P < 0.05.

3. Results

Table 1 shows the demographic, clinical, and labora-
tory data of the whole patients, and also it has compared
the characteristics of the survived and non-survived pa-
tients. The mean age of patients was 57 ± 15 years 56.5% (n
= 235) of which were men and 42% (n = 174) had diabetes.
Other causes of ESRD were glomerular diseases (n = 63, 15%),
urologic problems (n = 42, 10%), hereditary disorders (n =
21, 5%), hypertension and unknown causes (n = 111, 27%), and
other uncommon causes (n = 5, 1%).

During the follow-up period (747 patient years) a total
of 123 (30%) death happened (16.5 per 100 patient years) (Ta-
ble 1). The causes of death included cardiovascular disease
(CVD) (37%), other causes superimposed on CVD (11.5%), in-
fections superimposed on CVD (20.5%), infections (4%), ma-
lignancy (7.5%), cachexia (5.5%), and other causes (14%). In
the univariate analysis, non-survived patients compared to
survived ones were significantly more diabetic with older
age, had higher comorbidities, greater CRP level (more in-
flammation), lower serum albumin and creatinine levels
(more malnutrition). The SF36 scores and their compo-
nents and subscales, except mental health and social func-
tioning subscales which had a trend, were significantly
lower in the non-survived patients. The SF36 score in the
survived patients was 53.6 ± 19.3 versus 41.6 ± 22.4 in the
non-survived patients (P < 0.001). Both PCS and MCS were
lower in the non-survived patients compared to the sur-
vived ones (54.5 ± 20.4 versus 42.6 ± 23.2, and 55.1 ± 20.5
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Table 1. Characteristics of 416 Patients on Maintenance Hemodialysis According to Survival

Characteristics All Patients (N = 416 ) Survived (N = 293, 70%) Non-Survived (N = 123, 30%) P Value

Demographic data

Age, y 57.2 ± 15.4 54.4 ± 15.3 63.9 ± 13.5 < 0.001

Sex (male/female), % 56.5 (male) 74/66 26/34 0.10

Body mass index, kg/m2 24.5 ± 4.5 24.4 ± 3.9 24.5 ± 5.5 0.84

Hemodialysis vintage, moa 27 (11 - 68) 27 (11 - 69) 26 (8 - 67) 0.55

Diabetes, yes, % 174 (42) 103 (35) 71 (58) < 0.001

Charlson comorbidity indexa (except renal disease) 2 (0 - 3) 1 (0 - 2) 4 (3 - 5) < 0.001

Laboratory data (serum)

C-reactive protein, mg/La 2.9 (1.1-6.9) 1.6 (0.9-3.8) 7.8 (3.8-11.8) < 0.001

Albumin, g/dL 3.91 ± 0.36 3.99 ± 0.32 3.70 ± 0.38 < 0.001

Hemoglobin, g/dL 10.6 ± 1.6 10.6 ± 1.6 10.4 ± 1.5 0.20

Creatinine, mg/dL 8.6 ± 2.7 8.99 ± 2.84 7.72 ± 2.31 < 0.001

Pre-dialysis BUN, mg/dL 55.5 ± 13.2 56.2 ± 13.4 53.9 ± 12.7 0.095

Cholesterol, mg/dL 149 ± 37 149 ± 35 148 ± 41 0.68

Transferrin, mg/dL 250 ± 60 250 ± 61 250 ± 58 0.93

Phosphorous, mg/dL 5.4 ± 1.3 5.4 ± 1.2 5.3 ± 1.3 0.54

Intact PTH, pg/mLa 341 (165 - 586) 351 (192 - 570) 302 (143 - 658) 0.48

Single-pool, Kt/V 1.31 ± 0.19 1.31 ± 0.19 1.29 ± 0.19 0.43

SF36 score 50.1 ± 20.9 53.6 ± 19.3 41.6 ± 22.4 < 0.001

Physical functioning 47.5 ± 30.9 53.4 ± 28.9 33.1 ± 30.7 < 0.001

Role-physical 48.6 ± 31.1 53.7 ± 29.7 37.2 ± 31.1 < 0.001

Bodily pain 61.1 ± 31.5 63.3 ± 30.2 55.6 ± 34.1 0.03

General health 49.7 ± 23.1 51.9 ± 22.2 44.3 ± 24.2 0.002

Vitality 48.2 ± 26.5 50.3 ± 25.4 42.8 ± 28.1 0.008

Social functioning 50.7 ± 29.9 52.4 ± 29.5 46.6 ± 30.6 0.07

Role-emotional 56.1 ± 35.7 59.8 ± 33.8 47.1 ± 38.6 0.002

Mental health 59.2 ± 26.6 60.6 ± 24.8 55.5 ± 30.2 0.1

Physical component summary (PCS) 51.1 ± 21.9 54.5 ± 20.4 42.6 ± 23.2 < 0.001

Mental component summary (MCS) 52.7 ± 21.8 55.1 ± 20.5 47.3 ± 23.8 0.002

Hospitalization (per patient-year)a 0.80 (0.00 - 1.55) 0.40 (0.00 - 0.83) 2.76 (1.38 - 4.00) < 0.001

a Values are expressed as median and interquarter range.

versus 47.3 ± 23.8, respectively), even though the PCS was
worse than MCS.

The case-mix adjusted correlation coefficients be-
tween the SF36 score as well as its two components and
demographic-laboratory values is shown in Table 2. There
were statistically significant adjusted inverse correlation
between the SF36 score and age (r = -0.14, P = 0.005),
diabetes (r = -0.13, P = 0.009), CCI (r = -0.24, P < 0.001),
serum CRP level (r = -0.13, P = 0.03), serum iPTH level (r
= -0.19, P < 0.001), and also significant adjusted direct
correlation with serum albumin (r = 0.15, P = 0.003), and
serum creatinine (r = 0.12, P = 0.04). The results for PCS was
almost similar to the SF36 score, however, only diabetes,
comorbidities, serum albumin and iPTH had significant
adjusted correlation with MCS. Although annual hospital-
ization frequency had significant inverse correlation with
SF36 and its components, it became insignificant after

case-mix adjustment. Serum hemoglobin, phosphorus,
and Kt/V did not show any significant correlation with the
SF36 measurements. There was a trend toward less SF36
score in female patients mostly because of their lower
PCS. We, also, observed significant lower PCS with longer
dialysis duration.

The comparison of the demographic data, laboratory
data, and clinical outcomes across quintiles of SF36 score
are shown in Table 3.

Table 4 shows the hazard ratios of death for differ-
ent variables (the mean of two-three measurements at the
start of the study) using Cox proportional hazard models
adjusting for age, gender, dialysis vintage, diabetes, and
serum albumin. Older age, diabetes, lower serum albumin,
higher comorbidities, CRP level, and iPTH were indepen-
dent predictors of death. Adjusted hazard ratio of death for
diabetic patients was 1.53 (95% CI: 1.06 - 2.21; P = 0.02) com-
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Table 2. Adjusted Correlation Coefficients for SF36, PCS, and MCS Versus Different
Variables (Adjusted for Age, Gender, Dialysis Vintage, Serum Albumin, Diabetes)

Characteristics SF36 Physical Health
Dimension

Mental Health
Dimension

Age, y -0.14 (0.005) -0.13 (0.01) -0.07 (0.14)

Sex (female) -0.09 (0.05) -0.08 (0.09) -0.04 (0.42)

Diabetes (yes) -0.13 (0.009) -0.11 (0.03) -0.11 (0.02)

Hemodialysis vintage,
y

-0.08 (0.09) -0.10 (0.04) -0.06 (0.20)

Annual hospitalization
frequency

-0.07 (0.16)) -0.07 (0.14) -0.07 (0.18)

Charlson comorbidity
index (except renal
disease)

-0.24 (< 0.001) -0.24 (< 0.001) -0.19 (< 0.001)

C-reactive protein,
mg/L

-0.13 (0.03) -0.17 (0.008) -0.006 (0.92)

Serum albumin, g/dL 0.15 (0.003) 0.15 (0.002) 0.11 (0.02)

Serum creatinine,
mg/dL

0.12 (0.04) 0.11 (0.05) 0.10 (0.10)

Pre-dialysis BUN, mg/dL 0.06 (0.23) 0.08 (0.10) 0.02 (0.68)

Serum intact PTH,
pg/mL

-0.19 (< 0.001) -0.22 (< 0.001) -0.18 (0.001)

Body mass index,
kg/m2

-0.03 (0.58) -0.5 (0.35) 0.007 (0.89)

Serum Hemoglobin,
g/dL

0.02 (0.68) 0.02 (0.67) 0.01 (0.84)

Serum transferrin,
mg/dL

0.06 (0.25) 0.05 (0.38) 0.05 (0.33)

Serum phosphorous,
mg/dL

0.007 (0.88) 0.007 (0.89) 0.03 (0.53)

Single-pool, Kt/V 0.07 (0.19) 0.06 (0.27) 0.06 (0.28)

pared to the non-diabetics. Hazard ratio for every 1 unit in-
crease in CCI was 1.54 (95% CI: 1.42 - 1.66; P < 0.001), and for
every 1 mg/L increase in CRP was 1.09 (95% CI: 1.05-1.12; P <
0.001). The SF36 score revealed a strong association with
mortality, such that the hazard ratio of death for every 10
unit decrease in the SF36 score was 1.10 (95% CI: 1.04 - 1.22;
P = 0.006). Hazard ratio for every 10 unit decrease in PCS
was 1.12 (95% CI: 1.03 - 1.21; P = 0.009), and there was a trend
for more mortality with every 10 unit decrease in MCS (HR:
1.07, 95% CI: 0.99 - 1.16; P = 0.09). Patients older than 65
years had 1.58 (95% CI: 1.10 - 2.28; P = 0.01) higher hazard ra-
tio of mortality. Serum albumin revealed a strong associa-
tion with mortality such that hazard ratio for every 1 g/dL
decrease in serum albumin was 6.28 (95% CI: 3.80 - 10.42; P <
0.001). Furthermore, hazard ratio for the least quintile of
SF36 score (≤ 31) was 2.22 (95% CI: 1.19 - 4.17; P = 0.01), and for
the second quintile (> 31 - 44) was 1.50 (95% CI: 0.91 - 2.96; P =
0.09) using the highest quintile (> 70) as reference (Figure
1A). Hazard ratio of death for the least quintile of serum al-
bumin (≤ 3.60 g/dL) was 3.69 (95% CI: 1.98 - 6.89; P < 0.001),
for serum albumin > 3.60 - 3.85 g/dL was 2.08 (95% CI: 1.10
- 3.94; P = 0.02), and for serum albumin > 3.85 - 4.00 g/dL
was 1.91 (95% CI: 0.97 - 3.85; P = 0.06) compared to the high-
est quintile of serum albumin (> 4.20 g/dL) (Figure 1B).

Kaplan-Meier survival analysis of the patients based on

SF36 quintiles and serum albumin quintiles is shown in
Figure 2A and 2B.

4. Discussion

In this multicenter observational study, we showed
that SF36 score including its components (mostly PCS and
a trend for MCS) have strong and significant inverse asso-
ciation with the mortality of the patients with hemodial-
ysis. This observation was persisted even after the adjust-
ment for other confounders such as age, gender, dialysis
duration, diabetes, and serum albumin level. Notably, Pa-
tients in the lowest quintile of SF36 had 2.2 folds higher
adjusted risk of death when compared with those in the
highest quintile. There was also significant inverse associ-
ation between SF36 and annual hospitalization frequency,
although it was mitigated after adjustment for foregoing
covariates.

PCS was the most significant component of SF36 score
that had negative impact on the outcome and the effect
of MCS was marginal. Accordingly, most other studies
have shown stronger impact of PCS on mortality and hos-
pitalization compared to MCS (4, 6). Also, subscales of
PCS and MCS, except mental health and social functioning
subscales which revealed only a trend, were significantly
linked to mortality. Consistent with other reports, we de-
scribed that serum albumin was one of the strongest in-
dependent predictors of patient outcome (5, 6, 14, 15). In
this study, we showed that the ideal serum albumin was
higher than 4 g/dL, and the risk of death was respectively
3.7, 2.1, and 1.9 folds in patients with the serum albumin ≤
3.60 g/dL (the lowest quintile), > 3.60 - 3.85 g/dL, and > 3.85
- 4.00 g/dL compared to patients with serum albumin of
more than 4.20 g/dL (the highest quintile).

The most significant association was between SF36
and underlying comorbidities and serum albumin. The
present study revealed that diabetes is associated with
both lower PCS and MCS. The association between SF36 and
PCS with CRP concentration was fairly powerful. Age inde-
pendently influenced the quality of life and women had
worse SF36 scores compared to men mainly because of
lower PCS.

We were not able to show a significant correlation be-
tween the level of hemoglobin and SF36, MCS, and specifi-
cally PCS of HD patients. Interestingly, we observed strong
inverse correlation between serum PTH and SF36 score,
PCS, MCS; and these associations became more significant
after full adjustment for other variables. This finding in-
dicates that hyperparathyroidism strongly affects PCS of
HD patients via invoking abnormalities in bones and pain
leading to physical disability. Interestingly, hyperparathy-
roidism influenced MCS of these patients as well.
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Table 3. Comparison of the Patients’ Characteristics Across SF36 Quintiles

Characteristics 1st ≤ 31 2nd > 31 - 44 3rd > 44 - 55 4th > 55 - 70 5th > 70 P Value

Demographic data

Age, y 64.1 ± 14.1 55.9 ± 14.5 56.4 ± 15.8 56.1 ± 15.9 53.6 ± 15.1 < 0.001

Sex (female), % 23.3 23.3 20.6 17.8 15 0.07

Body mass index, kg/m2 24.7 ±5.8 24.2 ± 4.1 25.1 ± 4.6 24.2 ± 3.6 23.9 ± 3.8 0.43

Hemoialysis vintage, moa 33 (12 - 74) 51 (11 - 81) 24 (12 - 58) 22 (8 - 55) 23 (10 - 60) 0.10

Diabetes (yes), % 25.9 20.1 20.1 19 14.9 0.04

Charlson comorbidity index (except renal disease)a 3 (2 - 4) 2 (0 - 3) 2 (0 - 3) 1 (0 - 3) 1 (0 - 2) < 0.001

Laboratory data (serum)

C-reactive protein, mg/La 4.4 (1.6 - 11.3) 2.9 (1.2 - 7.1) 3.0 (1.1 - 5.7) 2.1 (1.1 - 7.1) 2.2 (0.9 - 5.0) 0.07

Albumin, g/dL 3.79 ± 0.39 3.86 ± 0.34 3.95 ± 0.37 3.96 ± 0.37 3.98 ± 0.32 0.005

Hemoglobin, g/dL 10.4 ± 1.7 10.6 ± 1.4 10.6 ± 1.5 10.5 ± 1.6 10.7 ± 1.6 0.74

Creatinine, mg/dL 7.61 ± 2.34 8.40 ± 2.56 8.70 ± 2.81 8.82 ± 2.59 9.46 ± 3.12 0.001

Pre-dialysis BUN, mg/dL 53.7 ± 12.4 54.1 ± 11.2 55.1 ± 13.2 56.4 ± 16.4 57.8 ± 12.3 0.25

Cholesterol, mg/dL 146 ± 31 147 ± 37 152 ± 41 150 ± 43 151 ± 30 0.55

Transferrin, mg/dL 237 ± 55 253 ± 62 253 ± 66 252 ± 46 253 ± 66 0.39

Phosphorous mg/dL 5.17 ± 1.24 5.59 ± 1.40 5.40 ± 1.31 5.29 ± 1.05 5.57 ± 1.28 0.14

Intact PTH, pg/mLa 376 (143 - 658) 390 (167 - 730) 353 (153 - 630) 328 (213 - 557) 282 (165 - 500) 0.48

Single-pool Kt/V 1.29 ± 0.19 1.31 ± 0.18 1.30 ± 0.21 1.30 ± 0.17 1.35 ± 0.21 0.28

Clinical outcome

Hospitalizationa (per patient-year) 1.2 (0.4 - 2.8) 0.8 (0.4 - 2) 0.6 (0.0 - 1.5) 0.4 (0.0 - 1.0) 0.4 (0.0 - 1.2) < 0.001

Death, % 34.4 21.3 16.4 17.2 10.7 < 0.001

a Values are expressed as median and interquarter range.

Figure 1. Hazard Ratio of Death by Quintile of Scores for A, SF36 Health-Related Quality of Life and Serum Albumin; B, Adjusted for Age, Gender, Dialysis Vintage, Serum Albumin,
Diabetes
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Hazard ratio and 95% confidence interval for SF 36 score quintiles were respectively: 2.22 (1.19 - 4.17; P = 0.01), 1.50 (0.91 - 2.96; P = 0.09), 1.38 (0.84 - 2.74), 1.16 (0.70 - 2.38); and for
serum albumin quintiles these numbers were respectively: 3.69 (1.98 - 6.89; P < 0.001)), 2.08 (1.10 - 3.94; P = 0.02), 1.91 (0.97 - 3.85, P = 0.06), and 1.10 (0.76 - 1.49).

In the present study, mental health subscale of pa-
tients did not significantly differ between survived and
non-survived patients. Therefore, we speculated that reli-
gious beliefs, social support, and perhaps unawareness of
the nature of their diseases should have some roles for this

finding (16). The same result was seen for social function-
ing subscale which indicated non-survived patients had ex-
perienced a good social support of their family (17, 18).

Similar to most other studies we found that older age,
diabetes, comorbidities, inflammation (higher CRP level),
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Figure 2. Kaplan-Meier Survival Plots for Different Quintiles of A, SF36 Score; B, serum albumin.

Table 4. Hazard Ratio of Death According to the Cox Proportional Hazards Model for
SF36 and Selected Data (Adjusted for Age, Gender, Dialysis Vintage, Serum Albumin,
Diabetes)

Characteristics Hazard Ratio of Death (95%
Confidence Interval)

P Value

Age (every 1 year increase) 1.02 (1.01 - 1.04) 0.001

Diabetes (yes) 1.53 (1.06 - 2.21) 0.02

Serum albumin (every 1 g/dL
decrease)

6.28 (3.80 - 10.42) < 0.001

Serum C-reactive protein
(every 1 mg/L increase)

1.09 (1.05 - 1.12) < 0.001

Serum iPTH, pg/mL (every
100 pg/mL increase)

1.08 (1.02 - 1.14) 0.006

Charlson comorbidity index
(every one unit increase)
(except renal disease)

1.54 (1.42 - 1.66) < 0.001

SF36 score (every 10 units
decrease)

1.10 (1.04 - 1.22) 0.006

PCS (every 10 units decrease) 1.12 (1.03 - 1.21) 0.009

MCS (every 10 units
decrease)

1.07 (0.99 - 1.16) 0.09

and malnutrition (lower serum albumin and creatinine
levels) had negative impact on the quality of life (5-7, 10,
11, 19, 20). Some of these risk factors are modifiable and
we have to implement strategies to improve nutrition and,
also, fairly alleviate the inflammation and comorbid con-
ditions. MCS was affected mostly by serum albumin, dia-
betes, and other comorbidities. Risk factors for lower PCS
was the same as SF36 total score, however, PCS was influ-
enced by dialysis vintage as well. Dialysis duration had
no significant impact on the MCS of the patients denoting
that they finely got along with their diseases.

In agreement with other observations, the present
study showed that health-related quality of life measure
(SF36 score) is a perfect, self-reported, and easy tool for the
assessment of perceived physical and mental health of the
patients with hemodialysis (5-7, 9). SF36 measure provides
clues about the effects of various treatments on the qual-
ity of life. It also helps to recognize hemodialysis patients
who are at a higher risk of morbidity and mortality in order
to implement interventions to improve outcomes. How-
ever, it is not clear that the relationship between SF36 and
outcomes is causal because most studies are observational
and we need RCTs to conclude if interventions for promot-
ing health-related quality of life also improve outcomes.

Limitations: SF36 score in this study was evaluated only
once. Both SF36 score and serum albumin levels will be
changed along the time course. However, for serum albu-
min we considered the mean of 3 constitutive results at the
study start. Although SF36 score and particularly PCS had
close relationship with clinical outcome, the causal effect
of HRQOL on the outcome should be further determined
by RCTs.

In summary, the present study provides a careful de-
scription of the HRQOL among HD patients and, also, de-
termines important factors which are associated with a
poor HRQOL. Malnutrition (lower serum albumin and cre-
atinine), inflammation (higher CRP level), and comorbidi-
ties particularly diabetes are main risk factors for having
worse HRQOL. Female and older patients suffer from ad-
ditional physical health problems compared to men and
younger counterparts. Intriguingly, hyperparathyroidism
independently interferes with both physical and mental
health components of HRQOL. Whereas dialysis duration
can potentially affect PCS of dialysis patients, adaptation
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and coping with their diseases cause MCS less affected by
dialysis vintage.
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