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Introduction. Survival analysis for patients with end-stage renal 
disease and factors influencing their survival is crucial due to 
the increase in the number of these patients along with their high 
mortality rate. This study aimed to analyse the survival rate of 
patients in north of Iran undergoing hemodialysis and to assess 
factors influencing their survival. 
Materials and Methods. A historical cohort study was conducted 
on 500 patients on maintenance hemodialysis in 3 hospitals of 2 
cities (Sari and Babol) in Mazandaran province during a 6-year 
period from 2007 to 2013. The Cox regression analysis was used to 
assess the impact of sex, age, education, smoking habit, primary 
cause of kidney failure, living with family, cardiovascular diseases, 
weight, age at diagnosis, and age at initiating hemodialysis on 
survival of the patients.
Results. The median survival time for the 500 hemodialysis patients 
was 108 months. Death occurred in 174 patients (34.8%). History of 
smoking, age, being unemployed, being illiterate, and renal cyst, 
congenital diseases, and unspecified diseases as the cause of kidney 
failure were the associated factors with survival of the patients. 
The 1-, 2-, 3-, 5-, 10-, and 12-year survival for these patients was 
estimated to be 84%, 77%, 71%, 58%, 43%, and 33%, respectively.
Conclusions. This study showed a high level of mortality and poor 
survival prognosis for patient undergoing maintenance hemodialysis. 
History of smoking, age, being unemployed, being illiterate, and 
renal cyst, congenital diseases, and unspecified conditions as the 
cause of kidney failure were the associated factors with survival 
of these patients.
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INTRODUCTION
End-stage renal disease (ESRD) is the near-

total loss of kidney function.1 The prevalence of 
ESRD has been rising globally. The prevalence of 
ESRD has become doubled in the United States 
during the last decades.2,3 It was estimated that 
there would be 129 200 new patients, 651 330 
long-term ESRD patients and 520 240 dialysis 
patients, with a cost around $ 28.3 billion by 2010 
in the United States.4 Despite recent advances, 

mortality in patients with ESRD remains high all 
around the world.5-7 Some studies showed a 1-year 
mortality rate of 20% among patients undergoing 
haemodialysis in the United States.8,9 However, 
as survival is dependent on the level of care that 
patients receive, survival rate varies in different 
countries.10-12 

Renal replacement therapy could provide a 
permanent treatment for patients with ESRD; 
however ,  despi te  the  advances  in  k idney 
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transplantation, dialysis is still one of the main mode 
of care and survival for the patients with ESRD; 
around 70% of the patients are on hemodialysis 
treatment.13-15

The Ministry of Health and Medical Education 
of Iran has reported the prevalence of kidney 
failure as 2.5 per 1000 population in Iran. It was 
estimated that there is an annual growth of 12% in 
the prevalence of this disease in 2006. Low rate of 
transplants make hemodialysis the main therapy 
for this patients in Iran.16 Haghighi and colleagues 
reported that in Iran, 53.7% of ESRD patients 
use hemodialysis as their treatment modality; 
peritoneal dialysis is very uncommon ( < 1%) and 
home hemodialysis is not performed.17 

Survival analysis for patients with ESRD and 
factors influencing their survival, have become an 
important issue due to increase in the number of 
patients along with their high mortality rate (10 
to 20 times compared to the general population). 
The purpose of this study was to analyse the 
survival rate of patients undergoing hemodialysis 
in Mazandaran, a province in north of Iran, and 
factors influencing their survival using Cox 
proportional hazard regression model, which is 
one of the main and the most commonly used 
methods for survival analysis.18 

MATERIALS AND METHODS
Study Design and Population

A historical cohort study was conducted among 
ESRD patients in 3 hospitals on 6 years’ data from 
year 2007 to the year 2013. Hospitals were located 
in Sari (2 hospitals) and Babol (1 hospital), two 
cities in Mazandaran, north of Iran. The primary 
study population were all patients (n = 500) who 
initiated maintenance hemodialysis between April 
1st of 2007 to March 31st of 2013.

Data Collection
The data were collected retrospectively using 

medical records, including the following: sex, age, 
education, history of smoking, primary cause of 
kidney failure, family support (living with family), 
cardiovascular diseases, body mass index, age 
at diagnosis, and age at initiating hemodialysis. 
Detailed records of mortality information were 
also collected. 

Death of patients due to or as a consequence 
of kidney failure was considered as the failure 

outcome in survival analysis. Patients that were 
lost to follow-up due to any reason and those who 
died due to reasons not related to kidney failure 
were considered as lost to follow-up. Age was 
considered as a remark of time duration.

Statistical Analyses
A Cox proportional hazards regression model was 

used to estimate mortality (hazard) ratios. Patients 
contributed person-time till they underwent kidney 
transplantation, or voluntarily withdrew from 
hemodialysis, died, or reached the end of the follow-
up period, whichever occurred first. In the primary 
univariable Cox regression, proportional hazard 
assumption was assessed. Variables significantly 
associated with mortality were included in the 
multivariable Cox regression model. The Cox 
model included the following baseline variables: 
sex, age, education, smoking habit, primary cause 
of kidney failure, living with family, cardiovascular 
diseases, weight, age at diagnosis, and age at 
initiating hemodialysis. Coefficients were estimated 
using the maximum likelihood method and the 
significance of associations was tested by the Wald 
and likelihood tests. Data was analyzed using the 
SPSS software (Statistical Package for the Social 
Sciences, version 20.0, SPSS Inc, Chicago, IL, USA) 
and the Stata (version 13.0, StataCorp LP, College 
Station, TX, USA). A P value less than .05 was 
considered significant.

RESULTS
Characteristics of Patients

The mean age of the patients was 48.37 ± 17.87 
years at diagnosis of kidney failure, 55.94 ± 17.44 
years at initiating hemodialysis, and 60.13 ± 16.84 
years at the end of the study period. Demographic, 
socioeconomic, and clinical characteristics of the 
patients are summarized in Table 1. 

Survival Analysis
The median survival time for 500 hemodialysis 

patients was 108 months. During the study period, 
death occurred in 174 patients (34.8%). The death 
rate was 37.7% in males and 31.5% in females. 
One-, 2-, 3-, 5-, 10-, and 20-year survival rates for 
the patients was estimated to be 84%, 77%, 71%, 
58%, 43% and 33%, respectively. Table 2 shows the 
cumulative hazard estimation for the hemodialysis 
patients in this study.
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Factors Associated With Survival 
The log marginal likelihood regression of 

univariable Cox model showed that there was 
a significant association between survival of 
patients and age, primary cause of kidney failure, 
occupation, and smoking history. There was no 
significant association between survival of patients 
and other variables. Table 3 shows the mean 
and median survival of patients in reference to 
their smoking history, primary cause of kidney 

failure, and occupation. The median survival for 
those who reported a history of smoking was 60 
months, while it was 132 months for nonsmokers. 
Minimum median survival was for those with 
congenital and unknown primary cause of kidney 
failure (48 months) and maximum for those with 
nephrolithiasis as the primary cause of kidney 
failure (546 months). Farmers had minimum median 
survival (24 months).

Table 4 shows the final result of survival 
model fitness of multivariable Cox analysis. 
Age of the patient was significantly associated 
with survival rate (P < .001). Sex, body weight, 
history of cardiovascular disease, and age at 
initiating hemodialysis did not have any significant 
association with survival rate. Death hazard was 
36% less in those who had a primary level of 
education compared to illiterates. Unemployment 
was significantly associated with survival. Those 
who were unemployed had a significantly lower 
death hazard (P = .03). Those who had no history 
of smoking had 39% less death hazard compared 

Characteristic Value (%)
Sex

Male 268 (53.6)
Female 232 (46.4)

Educational level
Illiterate 221 (44.3)
Primary school 170 (34.1)
Diploma 79 (15.8)
Bachelor’s and higher degrees 29 (5.8)

Occupation
Housewife 206 (41.2)
Unemployed 104 (20.8)
Employee 31 (6.2)
Farmer 35 (7.0)
Retired 67 (13.4)
Others 57 (11.4)

History of smoking 77 (16.2)
CVD history 224 (46.6)
Primary cause of kidney failure

Diabetes mellitus 231 (46.2)
Hypertension 99 (20.0)
Nephrolithiasis 25 (5.0)
Renal cysts 11 (2.2)
Congenital 24 (4.8)
Unknown 82 (16.5)
Others 24 (4.8)

Marital status
Single 38 (7.6)
Married 410 (82.5)
Widowed 45 (9.1)
Divorced 4 (0.8)

Living with family 414 (87.7)

Table 1. Characteristics of Hemodialysis Patients

Survival Time, mo Number of Patients Death Lost to Follow-up Cumulative Hazard 
(95% Confidence Interval)

12 436 39 59 0.1615 (0.1986 to 0.1307)
24 338 25 51 0.2285 (0.2716 to 0.1914)
36 262 18 50 0.2871 (0.3352 to 0.2447)
60 146 16 35 0.4184 (0.4785 to 0.3632)
120 45 3 9 0.5732 (0.6490 to 0.4996)

Table 2. Cumulative Hazard Estimation of Mortality for Hemodialysis Patients

Variable Median (%95 Confidence Interval)
History of smoking

Yes 60 (38.6 to 81.4)
No 132 (59.6 to 204.4)

Cause of dialysis
Diabetes 96 (66.1 to 125.9)
Hypertension …
Nephrolithiasis 564
Renal cyst 252 (0.0 to 571.5)
Congenital 48 (31.0 to 65.0)
Others 48 (5.2 to 90.8)

Occupation
Housewife 96 (62.5 to 129.5)
Unemployed 444 (3.9 to 884.1)
Employee 84 (10.1 to 157.9)
Farmer 24 (0.0 to 49.0)
Retired 60 (32.6 to 87.4)
Others 72 (42.4 to 101.6)

Table 3. Median Survival of Patients by Smoking History, 
Primary Cause of Kidney Failure, and Occupation
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to those with a smoking history (P = .02). Death 
hazard was higher among patients with congenital 
diseases and other or unspecified cause of kidney 
failure compared to those with diabetes mellitus 
(Table 4).

DISCUSSION
This study analyzed survival among 500 patients 

with ESRD and factors associated with their 
survival in 3 hospitals located in 2 cities in north 
of Iran during 6 years. This study showed a median 
survival time of 108 months and a mortality rate 
of 34.8% during 6 years’ study. 

In a 2-year prospective study, Chandrashekar 
and colleagues reported a mortality rate of 19.8% 
among 96 patients with ESRD at a tertiary care 
hospital in India, which is higher than the 2-year 
mortality rate (5.0%) in this study. Another study 
from Italy comparing dialysis patients with the 
general population showed that a 5-year relative 
survival estimate was 55.6%.20 However, while 
showing high level of mortality among patient with 
ESRD, this figure is not comparable with our study, 
as the researchers used the excess mortality rate, but 
not the simple proportion of survivors. Montazeri 
and coworkers studied 5-year survival rates among 

200 hemodialysis patients attending a hospital in 
north of Iran, using Kaplan-Meier method21; they 
showed a survival rate of 75% for 1 year and 23% 
for 5 years, which are below the survival rate in 
this study. Variation in methodological approaches 
or differences in the level of care in different 
hospitals may have contributed to these different 
findings in these studies.21 Mazzuchi and coworkers 
compared survival for hemodialysis patients versus 
kidney transplant recipients treated in Uruguay 
and showed 1-, 5-, and 10-year survival rates of 
90.6%, 62.7%, and 39.8%, which are similar to the 
findings in this study.22

This study showed that diabetes mellitus and 
hypertension are the main primary causes of kidney 
failure in the patients. Similar reports have been 
published by many other studies in Iran.17,23,24 
Also, this study showed that farmers had the 
poorest survival duration, which may be due to 
disparity in access to care centers for farmers in 
rural and remote areas. Unemployed patients had 
the highest median survival rate, which may be a 
reflection of more available time for treatment or 
less physical distress. 

Survival model fitness of multivariable Cox 
analysis in this study showed that a history of 

Variable Coefficient Standard Error Hazard Ratio P
Age 0.032 0.005 1.033 < .001
Weight 0.004 0.007 1.004 .54
Age at initiating hemodialysis 0.001 0.006 1.000 .97
Female sex - 0.801 0.407 0.449 .09
Education (illiterate as referent)

Primary school - 0.444 0.255 0.641 .03
Diploma -0.042 0.272 0.958 .88
Bachelor’s or higher 0.479 0.401 1.615 .23

Married status (single as referent) 0.362 0.240 1.436 .13
Occupation (housewife as referent)

Employee -0.767 0.568 0.464 .18
Farmer -0.489 0.542 0.614 .37
Retired -0.590 0.531 0.544 .27
Others -0.702 0.549 0.495 .20
Unemployed -0.996 0.469 0.369 .03

Primary cause of kidney failure (diabetes as referent)
Hypertension -0.717 0.390 0.488 .07
Nephrolithiasis -1.180 0.723 0.307 .10
Renal cyst -1.713 0.751 0.180 .02
Congenital diseases 0.798 0.205 2.221 .001
Others 0.663 0.312 1.942 .03

No history of smoking -0.492 0.208 0.611 .02
No history of cardiovascular disease 0.111 0.164 1.117 .50

Table 4. Multivariable Cox Regression Analysis of Variables Associated With Mortality Hemodialysis Patients
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smoking, age, being unemployed, being illiterate, 
and having renal cyst, congenital disease, and 
unspecified causes of kidney failure were the 
associated with survival or mortality of the patients. 
Similarly, in the study of Nordio and coworkers, it 
was shown that older age, systemic diseases, and 
diabetes mellitus had the strongest associations 
with mortality.20 Liem and colleagues compared 
hemodialysis and peritoneal dialysis survival 
rates in the Netherlands and found that diabetes 
mellitus was associated with reduced survival in 
both groups.25 Sa Carvalho and associates showed 
that age and diabetes mellitus as underlying cause 
of disease were the main risk factors for survival,26 
but Chandrashekar and colleagues’ study in 
India found no significant difference in mortality 
between diabetic and nondiabetic patients.19 
Smoking prevention and increase in literacy level 
(which have an impact on the level of awareness 
of individuals) were the only modifiable risk 
factors that found to be effective in the increase 
in survival rates of hemodialysis patients in this 
study. The main limitation of this study was that 
the impact of some important variables such as 
the frequency of hemodialysis and comorbidities 
on survival were not assessed. 

CONCLUSIONS
This study showed a high level of mortality and 

poor survival prognosis for patient with ESRD 
undergoing maintenance hemodialysis. Diabetes 
mellitus and hypertension were the main primary 
causes of kidney failure in the patients. History of 
smoking, age, being unemployed, being illiterate, 
and renal cyst, congenital diseases, and unspecified 
conditions as the cause of kidney failure were the 
associated factors with survival of patients.
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