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Introduction
 Renal natural performances including various cellular processes 
maintain homeostasis (internal body condition balance). Disorder in 
every processes  create  a set of abnormal states that may harm health 
[1]. Irreversible loss of renal function lasting more than 3 months is 
called chronic renal failure and its advanced stage requiring dialy-
sis or transplant for survival is known as End Stage Renal Disease 
(ESRD) [2]. Apart from common therapies like kidney replacement, 
hemodialysis is considered the dominant method in most of ESRD 
patients [3] and dialysis  is  a  life-saving  treatment for  patients  with 
end-stage renal disease [4]. Regarding the extensive access to dialy-
sis, hundreds of thousands of the ESRD patients’ Lives got longer. 
Globally, the ESRD-stricken patients’ death rate in Europe and Japan 
is relatively insignificant while in the developing countries, this rate 
is very high due to limitation in accessing hemodialysis. In the U.S.A, 
the dialysis patients’ death rate is almost 18-20% and their 5-year sur-
vival rate is about 30-35 % [1]. Based on the U.S renal information 
system, around 90% of chronic renal failure patients are under hemo-
dialysis therapy and among 92% of  the hemodialysis patients, this 
method is preferred [5].

 Survival analysis is used in various fields for data analysis existing 
between the event incidence or the conditions & situations changing 
time [6]. Temporal observations resulting from these studies along 
with the censored data are called “survival data” and the set of sta-
tistical methods for their analysis is termed “survival analysis” [7]. 
Censor happens when we have truncated data about survival time of 
some of the study subjects [8]. In some studies, there may be some 
unknown factors other than the covariates seriously influencing sur-
vival time distribution and subsequently, hazard function. However, 
due to being unknown and or disability to measure them, we are not 
able to include them in regression model (like unknown genetic or 
environmental factors). In the general state, if a factor influences re-
sponse variable, it is necessary to obtain its value for every subject 
and include it in the model as a covariate. But if such action is impos-
sible, the variations from hazard function that could be explained & 
decreased through the existing related factor are summed with error 
term and as a result that That will increase  hazard function variations 
relative to the state that the considered factor exists in the model. The 
increased variations result in hazard function change and cause the 
regression coefficients change and approach zero numerically and in  
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Abstract
Background and objection: Hemodialysis is the most common re-
nal replacement therapy in patients with End Stage Renal Disease 
(ESRD). This study investigated the 5-year survival rate of hemodi-
alysis patients admitted to Imam Khomeini and Fatima Zahra Hos-
pitals in Sari.

Materials & Methods: This study was performed on 335 patients 
on hemodialysis referring to Imam Khomeini and Fatima Zahra Hos-
pitals from November 2008 to November 2013. To investigate the 
factors influencing the patients’ survival rate, we used Cox model 
and Frailty model and compared these models efficiency, we also 
applied the Akaikie information criterion and the residuals review. All 
calculations have been performed with SPSS version 20 & STATA 
version 8 and the significance level was 0.05.

Findings: The results of this study showed that applying the Ka-
plan– Meier method to determine one, three and five year’s survival 
rates for hemodialysis patients were 74.9%, 53.2% and 20.4%, re-
spectively. The mean survival time was 37.241 months. In the final 

model, in multivariate analysis of the gamma frailty model, the vari-
ables as age, education, marital status, diabetes, Kidney stone & ob-
structions, the clinic, the mean serum albumin and urea have been 
identified as the most important predictors in hemodialysis patients’ 
survival (p<0.05).

Conclusion: According to the results of the frailty model fitness, the 
hemodialysis patients having the same explanatory variables also 
have different risk of death. Giving the Akaikie information criterion 
and the residuals review, the Weibull model with gamma frailty is 
more efficient than the Cox model and it has good fitness to the data.

Keywords: Cox proportional hazards model; Gamma frailty model; 
Hemodialysis; Kaplan-Meier model; Survival analysis
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general state, they Will obtain skewed & misleading estimators from 
the regression parameters. Unknown risk factors in the univariate 
survival analysis lead to increase heterogeneity in survival time and 
the multivariate survival analysis; they create correlation between in-
tragroup survival times. In both of the mentioned states, estimating 
the parameters by using regular model of Cox Proportional Hazard 
Model (CPHM) gets skewed and misleading .But by applying Frailty 
Models (FM), it is possible to remove the imperfection [7,9,10].

 This study aims to investigate the factors influencing hemodialysis 
patients’ survival using frailty model and to determine survival rate 
and such patients’ risk factors .In addition, comparing the parameters 
estimate in Cox & Frailty models despite the existence of unknown 
risk factors shows the effect of utilizing frailty effect on the model 
fitness improvement and the estimators’ accuracy increase.

Materials and Methods
 This study was approved by the Clinical Research Ethics Commit-
tee of the Mazandran University of Medical Science. All  procedures 
adhere to the Declaration of Helsinki. This is a retrospective cohort 
study of the hemodialysis patients referring to Sari-based Imam Kho-
meini and Fatima Zahra Hospitals from November 2008 to November 
2013 and they have files in the hospitals archives. In this study, sam-
pling has been done by census and the patients’ information has been 
collected via checklist whose validity has been confirmed by this plan 
statistical & medical counselor. Some of the information has been 
gathered by calling and the patients’ survival time has been estimated 
in months. In the present research, the number of the patients on he-
modialysis has been 335 and in the study, the subjects alive (survived) 
at the end of the study and the ones lost to follow-up have been con-
sidered the right censor. The covariates in this research are employed 
to get the hemodialysis patients’ survival prognostic factors includ-
ing gender, age (years), education level, marital status, employment, 
smoking record, disease leading to dialysis (diabetes, hypertension, 
Kidney stone & obstructions, Polycystic Kidney Disease (PKD), con-
genial diseases, uncertain, the other) the disease leading to dialysis 
diagnosis age (years), General Health Questionnaire (GHQ),cardio-
vascular disease affliction, dialysis initiation age (years), the mean 
serum albumin (mg/dL), mean serum creatinine (mg/dL), mean urea 
(mg/dl) and clinic.

 If the covariates are known, they can be applied in analysis; how-
ever, it is almost impossible for it to include all important risk factors, 
perhaps because we have very little information at individual levels. 
Besides, maybe it is because we haven’t risk factors relationship. Un-
der such conditions, it is useful to take two variability sources in the 
data length into account: the observable risk Factors variability was 
theoretically predictable and the heterogeneity due to the unknown & 
unpredictable risk covariates not being predicted theoretically. The 
unobservable risk factors expressed by a synthetic variable called 
frailty which is a random one tracks down several distributions [11].
If we take Z as the known variables vector and the unknown vari-
ables influencing hazard function in both, then the real model of Cox 
Proportional at time t will be in the form of. Since W is unknown or 
immeasurable, we assume Expo (random and take it as random effect 
or frailty effect Y and put in the model as the following. This model 
shows that risk at time t is as it follows:

 The above model is known as the modified Cox model or the Sur-
vival Frailty model [12].

 The significant issue in frailty models is choosing the frailty dis-
tribution. because of simplifying the estimations and since the frailty 
model stands for the relative risk of unknown factors ,in most cases 
,the mean frailty effect distribution is assumed one [13]. In this study 
of the frailty component has gamma distribution with mean 1 and 
variance θ.

 Weibull distribution is a very flexible model for the survival time 
data. Weibull distribution survival function   is for x>0. Here λ>0  is a 
scale parameter and         is a shape parameter [14].

 To evaluate the comparison of the models used in this study, we 
have employed Akaike Information Criterion (AIC).The formula for 
statistical AIC index is:

 In this relation P is the parameters number, K (constant factor) for 
Weibull model equals 2. AIC is a parameter for the statistical models 
fitness and denotes which model has better fitness on data [14]. Lower 
AIC value will show the better fitness of the model. The model execu-
tion & data analysis have been done in STATA software version 8 and 
the significance level has been considered 0.05.

Findings
 In the present study, out of 335 patients followed up, 168 (50.1%) 
died and 167(49.9%) have been introduced as censor. In terms of 
gender incidence, 45.4 %( 152) of the patients were women and 
54.6% (183) were men (Table 1). One, two, three, four & five year 
survival probability of the study hemodialysis patients has been 
74.9%,63.4%,53.2%,44.4% & 20.4%,respectively. The average life-
time of patients has been achieved 37.241 months with confidence 
level around 95 % ( 34.51, 39.97).

Variable

Man  (183=n)
Woman 
(152=n)

Total

P- value
S.D±Mean

Pa-
tients(n=335)

age 15.43 ± 62.04 62.01 ±15.91 15.63±62.03 0.988

disease diagno-
sis age

17.55 ± 48.81  
(84=n)

19.42 ± 47.28  
(71=n)

18.39 ± 48.11  
(155=n)

0.608

dialysis initia-
tion age

16.25 ± 59.34 16.81 ± 59.22 16.48 ±59.28 0.951

mean serum 
albumin

0.43 ± 4.25 0.42±4.25 0.43  ± 4.25 0.946

mean serum 
creatinine

3.77 ± 8.58 2.59 ± 6.79 3.36 ± 7.72 0.003

urea mean 44.43 ± 99.51 36.11±92.73 40.93 ± 96.44 0.21

Education 
status

Uunder 
diploma

27.5%(92) 23.6% (79) 51%(171) 0.421

diploma& 
Higher

27.2%(91) 21.8%(73) 49%  (164)

Marital status
Single 5.1%(17) 5.1%(17) 10.1%(34) 0.347

Married 49.6%(166) 40.3%(135) 89.9%(301)

Employment

Housewife & 
Jobless

5.1%(17) 16.9%      (147) 49%(164) 0
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 For more accurate analysis and the best statistical fitness to the 
data, 65 hemodialysis patients who had imperfect information were 
eliminated and the analysis has been performed on the rest of the 
270 patients .In this study, first ,we performed evaluating the Propor-
tional Hazards Assumption by using the scaled Schoenfeld residuals 
and Goodness-of-Fit Test(GOF) (not being estimated here) for every 
predictive variables where it has been observed that the proportional 
hazards assumptions hold for this research data. In the second step, in 
order to compare the survival rates in variables subgroups of study, 
first the factors which influencing the patients survival time have 
been identified by using rank logarithm test; then all variables take 
meaningful in the mentioned test and also those aren’t meaningful 
according their P-value which is less than 0.25 got introduced into the 
Cox proportional hazards model. The variables getting meaningful 
in the log-rank test include: age, marital status, smoking record, dis-
ease leading to dialysis (hypertension), the disease leading to dialysis 
diagnosis age (years), cardiovascular disease, dialysis initiation age 
(years), the mean serum albumin (mg/dl), mean urea(mg/dl) and the 
variables as employment, the disease type leading to dialysis (diabe-
tes, Kidney stone & obstructions), mean serum creatinine (mg/dl) and 
clinic also had P-Value less than 0.25. Tables 2&3 depict the variables  

effect on hemodialysis patients’ death risk in Cox model univariate 
and multivariate analysis.

 The issue that the variables as marital status, smoking record, hy-
pertension, cardiovascular disease affliction and mean urea got mean-
ingful in univariate analysis but not in multivariate analysis can be 
attributed to the correlation between the data. To remove the problem 
behind the correlation between the data, we have used standardized 
regression coefficients for data analysis. The standardized regression 
coefficients are calculated by this formula

Office worker 7.5% (25) 0.9%(3) 8.4%(28)

Farmer 11% (37) 0%(0) 11%(37)

Retired & 
Other

31% (104) 0.6%(2) 31.6%(106)

Smoking 
Record

No 31.3%(105) 43%(144) 74.3%(249) 0

Yes 23.3%(78) 2.4%(8) 25.7%(86)

Disease lead-
ing to dialysis

Diabetes 23.6%(79) 24.5%(82) 48.1%(161) 0.098

Hypertension 8.1%(27) 7.5%(25) 15.5%(52)

Kidney stone 
& obstructions

3.6%(12) 0.9%(3) 4.5%(15)

Polycystic 
kidney disease 
& Congenital 

disease

2.4%(8) 0.9%(3) 3.3%(11)

unknown 11%(37) 9.3%(31) 20.3%(68)

Other 6%(20) 2.4%(8) 8.4%(28)

Cardiovascular 
diseases

No 31.1%(101) 23.9%(80) 54% (181) 0.36

yes 24.5%(82) 21.5%(72) 46.8%(154)

General Health 
Question-

naire(GHQ)

Less than or 
equal 3

29.5%(33) 17.9%(20) 47.3%(53) 0.252

More than 3 28.6%(32) 24.1%(27) 52.7%(59)

Clinic

Imam Kho-
meini

31.9% (107) 27.8%(93) 59.7%(200) 0.348

Fatima Zahra 
Hospitals

22.7%(76) 17.6%(59) 40.3%(135)

Table 1: The hemodialysis patients’ specifications by gender separation.

Variable
Hazard ratio(HR) 

**
P-Value AIC

Age 1.00 0.413 1382.35

Marital status 1.76 0.026* 1381.72

Employment 1.03 0.407 1385.34

Smoking record 1.48 0.025* 1381.24

Diabetes 1.33 0.090 1383.14

Hypertension 0.63 0.050* 1381.81

Kidney stone & obstructions 0.47 0.142 1383.28

Disease diagnosis age 1.00 0.757 733.36

Cardiovascular diseases 1.77 0.001* 1374.50

Dialysis initiation age 1.00 0.396 1385.30

Mean serum albumin 0.38 0.00* 665.45

Mean serum creatinine 1.06 0.207 691.36

Mean urea 0.67 0.020* 674.04

Clinic 0.72 0.061 1382.54

Table 2: Cox regression model results in the hemodialysis patients ‘sur-
vival univariate analysis P-Value< 0.05   ** Hazard Ratio-HR*.

Variable
Standardized 
regression coef-

ficient (    )

Hazard ratio 
exp ( )

P-Value
Confidence 

level
95%

Age 0.77 1.01 0.488 (1.04,0.98)

Marital status 1.99 3.61 0.102 (16.82,0.78)

Employment 0.79 0.92 0.444 (1.13,0.76)

Smoking record 1.05 1.56 0.288 (3.56,0.68)

Diabetes 3.07 1.19 0.743 (3.33,0.42)

Hypertension 1.06 0.56 0.289 (1.63,0.19)

Kidney stone & 
obstructions

1.83 5.22 0.070 (31.17,0.87)

Disease diagnosis 
age

0.39 1.00 0.830 (1.04,0.97)

Cardiovascular 
diseases

1.12 1.54 0.315 (3.16,0.66)

Dialysis initiation 
age

0.89 0.99 0.626 (1.03,0.95)

Mean serum 
albumin

2.75 0.34 0.00* (0.68,0.17)

Mean serum 
creatinine

0.15 1.06 0.905 (2.81,0.40)

Mean urea 1.94 0.59 0.225 (1.38,0.25)

Clinic 3.59 4.01 0.045* (15.49,1.03)

Akaikie informa-
tion criterion

336.40 =   AIC _ _ _

Table 3: Cox regression model results in the hemodialysis patients ‘sur-
vival multivariate analysis P-Value< 0.05.
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 Regarding the results gained in table 3, we perceive that the mean 
serum albumin variable effect size is -2.75 in terms of response vari-
able variation speed (the patients’ survival time) and the clinic vari-
able effect is -3.59 in terms of response variable variation speed (the 
patients’ survival time).With respect to the importance of the mean 
serum albumin in the hemodialysis patients’ survival and the negative 
value of these two variables effect size and the relative hazard value 
related to them, it seems that the result of the obtained  estimations are 
skewed and misleading. On the one hand, the variables as mean serum 
albumin and clinic getting meaningful in hemodialysis patients’ sur-
vival using Cox regression model can be attributed to some unknown 
factors such as personal & environmental traits of the patient being 
special to the person and that they create a certain trait for the patient.
In this case, to cope with such a phenomenon, we use frailty models 
[10].

 The empirical hazard function curve indicates ascending risk. 
Considering the hazard function in survival univariate and multivari-
ate data is positive, in both states it is essential to consider a positive 
distribution for frailty effect (13). Therefore, giving  the hazard func-
tion curve shape (not estimated here), we can use Weibull distribution 
for data  here [15,16]. Weibull model along with gamma frailty is con-
sidered as parametric model. Weibull distribution covers both quali-
tied like proportional hazards and Accelerated Failure Time (AFT) 
models is that the covariates effect is a multiple of survival time. In 
Weibull distribution AFT model, we show the obtained regression es-
timates as and  call              as acceleration factor and show it as  

  [17] whose value is more than 1 which  results  in longer survival 
time for the patient [18]. Tables 4 & 5 showed the variables effect on 
the hemodialysis patients’ death risk in univariate and multivariate 
analysis of frailty model. is observed as seen in univariate analysis, 
the variables such as marital status, smoking record, cardiovascular 
disease affliction, mean serum albumin and mean urea in univariate 
analysis had influenced the hemodialysis patients’ survival chance.  In the frailty model multivariate analysis which used stepwise 

method through eliminating the confounding effect and considering 
the AFT for coping with the unknown variables effect, the factors af-
fecting the hemodialysis patients survival have been identified and 
the variables of age, marital status, diabetes, Kidney stone & ob-
structions, mean serum albumin, mean urea and clinic have been in-
troduced as the variables which affecting the hemodialysis patients 
survival. In the fitted model, the frailty variance was obtained 2.72 
(P-Value=0.009 the significance of frailty component variance in the 
model implies that the hemodialysis patients who has similar explana-
tory variables also have different death incidence risk. In other words, 
in addition to explanatory variables, some other factors affect death 
incidence which being peculiar to that person and create hazard func-
tion heterogeneity in that community. On the one hand, the variables 
got meaningful in the frailty model univariate analysis could get also 
meaningful in the frailty model multivariate analysis. In other hand in 
Cox model, such result wasn’t obtained and indicated the appropriate 
frailty model matched with data. As seen in tables 3&5,Weibull mod-
el along with gamma frailty has lower Akaike criterion value. Accord-
ingly, it has better fitness to the data. In the Data of univariate analysis 
also the frailty model Akaike criterion value is more than half of the 
Cox model is almost half of the Cox model Akaike criterion value and 
this revealed the frailty model efficiency. However for the evaluation 
and comparison of the utilized models, Cox-Snell Residuals in the  

Variable 
Standardized 

Regression 
Coefficient

Acceleration
Factor  

P-Value AIC

Age 0.31- 0.99 0.407 657.96

Marital status 0.84              - 0.58 0.026* 654.35

Employment 0.40              - 0.96 0.334 657.73

Smoking 
record

0.93- 0.67 0.020* 653.41

Diabetes 0.59- 1.25 0.16 656.69

Hypertension 1.45 1.46 0.084 655.43

Kidney stone 
& obstructions

0.75 1.97 0.167 656.25

Disease diag-
nosis age

0.13- 1.00 0.781 376.19

Cardiovascular 
diseases

1.48- 0.56 0.000* 646.22

Dialysis initia-
tion age

0.38- 1.00 0.366 657.83

Mean serum 
albumin

1.66 1.92 0.000* 325.43

Mean serum 
creatinine

0.51 1.22 0.198 344.65

Mean urea 1.11 1.35 0.016* 333.66

Clinic 0.70 1.31 0.092 655.83

Table 4: Frailty model results in the hemodialysis patients ‘survival uni-
variate analysis P-Value< 0.05*.

Variable Standardized 
regression 

Coefficient 

Acceleration 
factor  

P-Value Confidence level 
95%

Age 2.54- 1.03 *0.039 (0.00,0.06)

Marital status 2.68- 0.18 0.003* (-2.86, -0.59

Education 2.37- 0.40 *0.014 (-1.65, -0.19)

Smoking 
record

0.39 1.18 0.456 (-0.27, 0.61)

Diabetes 1.34- 0.60 *0.031 (-0.98,-0.05)

Kidney stone 
& obstructions

-1.28 0.31 *0.003 (-1.93, -0.38)

Disease diag-
nosis age

0.03- 1.00 0.958 (-0.01, 0.01)

Cardiovascular 
diseases

1.04- 0.67 0.090 (-0.87, 0.06)

Mean serum 
albumin

1.45 1.78 0.005* (0.17, 0.98)

Mean urea 1.85 1.65 0.003* (0.17, 0.83)

Clinic -1.69 0.52 *0.011 (-1.15, -0.15)

Frailty vari-
ance

 =2.72 _ *0.009 (0.77, 9.65)

AIC 156.41 _ _ _

Table 5: The results of Weibull model parametric along with gamma frail-
ty in the hemodialysis patients’survival multivariate analysis P-Value< 
0.05*.
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Cox & Weibull models along with gamma frailty have been applied. 
The corresponding lines with Cox-Snell Residuals are closer to the 
line in frailty model showing better fitness to the data of this model.
These results are also consistent with Akaike criterion (Figures 1 & 
2).

Discussion
 The End Stage Renal Disease (ESRD) indicates a clinical condi-
tion as a result of kidneys disability the metabolic actions and create 
liquids & metabolites equilibrium in the body [19] and for patient sur-
viving, the using of renal replacement therapy will be inevitable.De-
spite the geographical differences, hemodialysis is the most common 
therapy for ESRD [19]. The frailty model was first used by Clayton in 
1987 and for patient surviving; the using of renal replacement therapy 
will be inevitable.The frailty models are relatively new models in sur-
vival and were broadly investigated in 1990[7]. Utilizing the frailty 
component in Cox relative hazards model caused accurate estimation 
of regressioncoefficients and the patient’s personal traits effect is in-
troduced into the model. In various studies, the frailty model has been 
applied to analyze data [20-23].

 In this study, the gender ratio is 1.20 that is in line with the re-
search by Argyropoulos et al. in the U.S [24] and in some studies, it  

is lower [25-28] and in some other ones, it is higher than the other 
[4,5,29]. The  average age of hemodialysis patients in this research 
was 62.04 ±15.43 and the highest age frequency was related to age 
group 61-80.Though,the Average age in the study by Jungers et al. in 
Paris, was 53.8±17.2 [30] and in the research by Ahuja et al. in the 
U.S , was 39.4±8.9 (26). About the disease lead dialysis diagnosis 
age in males and females, the maximum frequency was 41-60.and the 
patients dialysis initiation age, the maximum frequency was for 61-80 
.The patients median survival time has been gained 44 months with 
95% assurance (35.69, 52.30).While in Argyropoulos et al [24] study 
in the USA, the median survival time was obtained 48.4 month and in 
the research by Yeates et al [25] in Australia, the median survival time 
was gained 52.3 months.

 In the present research, the average hemodialysis women patients’ 
longevity is 39.34 ±2.12 months and it is 35.65 ±1.85 months for 
men. This result matches the research by Ahuja et al. in the U.S [26]. 
In this study, age has been identified as an important predictive fac-
tor for the hemodialysis patients’ survival in this sense that Elderly 
ones were exposed to a tangible increase in their death risk due to 
the disease .These findings have been verified by many studies in this 
field [5,21,24,27,28,30-34]. In multivariate analysis, the age effect 
size on the response variable variation speed (the patients’ survival 
time) is -2.54. It means that for one year increase in the patients’ sur-
vival time, it decreases by 2.54 times. In the U.S.A, the main reason 
behind ESRD is diabetes mellitus and the second one is hypertension 
that based on the estimation, which created 28% of ESRD cases. In 
the present study, in the frailty model multivariate analysis, diabe-
tes has been identified as an important predictive of the hemodialysis 
patients survival. The findings suggested that being afflicted by the 
diabetes decreases the hemodialysis patients’ survival time by 1.34 
times. This finding has been consistent with many studies’ results in 
this field [5,21,30,31,34]. One of the main Reasons of renal failure 
is the kidney arteries obstruction. In this study, the kidney stone and 
obstructions disease has been recognized as a significant predictive 
factor for the hemodialysis patients survival time .In fact, being af-
flicted by renal obstructions disease reduces the hemodialysis patients 
survival time by 1.28 times. This result also complies with the studies 
by Mousavi et al [35].

 In addition, many studies have revealed that the mean low serum 
albumin is associated with lower survival [5,24,28,30,34]. In the cur-
rent study, regarding the estimated parameter of the acceleration fac-
tor, the survival time of the hemodialysis patients with mean serum al-
bumin higher than 4 is 1.78 times more than the hemodialysis patients 
whose mean serum albumin is less than 4. As a result, the mean serum 
albumin lower than 4 is one of the major reason of the hemodialysis 
patients deaths.

 However the mean blood urea (the measured level before hemo-
dialysis session) has also been introduced as one of the important 
predictive factors for the hemodialysis patients survival .Concerning 
the acceleration factor estimated parameter, the survival time of the 
hemodialysis patients with mean urea higher than 60 is 1.65 times 
than the hemodialysis patients with the mean urea less than 60.This 
result agrees with the research by liu et al [36]. Besides, in this study 
the demographic variables Such as marital status and education level 
have been recognized as the main predictive factors of the hemodialy-
sis patients’ survival. The effect size of marital status variable is -2.37.
This matter can be attributed to the effect of marriage on the person’s 
spirit and creating motivation in him/her for living and also family  

Figure 1: Cox -Snell Residuals in Cox model.

Figure 2: Cox - Snell Residuals in Weibull model along with gamma frail-
ty model.
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support and the spouse and children caring the patient’s health. This 
result is in line with the studies conducted in this field [37]. On the one 
hand, the effect size of the variable namely education level is -2.37.
This matter can be justified in the studying, knowledge and attention 
of the educated hemodialysis patients about taking care of themselves 
and following special diet and correct use of their medicine .This re-
sult is consistent with some studies in this area [38].

 Another variable recognized as one of the important hemodialy-
sis patients survival is clinic. The effect size of the variable clinic is 
-1.69.On the one hand, regarding the acceleration factor estimated pa-
rameter, the hemodialysis patients’ survival time referring to Fatima 
Zahra Hospital dialysis ward is 0.52 times than that of the hemodialy-
sis patients referring to Imam Khomeini Hospital. The reason behind 
it can be put in the difference between the various dialysis centers’ 
facilities and health services, the dialysis center capacity, the dialy-
sis adequacy, the dialyzers number and some other unknown factors 
.This finding matches with the research by Carvalho et al. [21,28].
The main reason of the ESRD patients death under chronic dialysis 
is cardiovascular diseases (20). In this research also, cardiovascular 
disease is identified as one of the significant predictive factors of the 
hemodialysis patients survival both in Cox model univariate analysis 
and gamma frailty model univariate analysis that is compatible with 
many studies in this field [24,25,27,30,31,39].

 The findings revealed that being afflicted by cardiovascular dis-
eases decreases the hemodialysis patients survival time by 1.48 times. 
Also the acceleration factor rate of cardiovascular disease is 0.56 and 
since this rate is less than 1, It shows harmful exposure Smoking not 
only increases the renal disease risk, but also raises the deaths rate 
due to the heart stroke of the individuals suffering from chronic re-
nal disease. In this research smoking has been recognized as one of 
the important predictive factors of the hemodialysis patients’ survival 
both in Cox model univariate analysis and gamma frailty univariate 
analysis. The acceleration factor estimated parameter shows the he-
modialysis patients’ survival time with smoking record as 0.67 times 
than the ones with no smoking record .Thus the acceleration factor 
indicates the harmful exposure to smoking record. This finding co-
ordinates with the study by Yeats et al [25]. The present study has 
some limitations too, that we can mention some such as the flaw in 
the patients’ file and memory, their telephone number & addresses 
changing and not accessing them and in some cases, the patients or 
their families not willing to cooperate in answering the questions.

Conclusion

 Regarding the achieved results from the frailty model fitness, the 
hemodialysis patients with similar explanatory variables have differ-
ent death incidence hazard.Also in this study, with respect to the plan 
medical counselor’s opinion, the results obtained from Weibull model 
along with gamma frailty model to determine the predictive factors of 
the hemodialysis patients’ survival conform to the scientific principles 
and it is practical for applied research cases.
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