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Abstract: Introduction: This study was conducted because the disease of failure has become a rapidly spreading disease 

the social and economic impacts have become evident and it is therefore possible to reduce these effects. Survival 

analysis is essential and the child variable is the time until a particular event and the application of these models help to 

identify the characteristics lead to increase or decrease probability of survival. Objectives: to find the appropriate model 

to describe the difference in the risk of death for patients with renal failure and patients who are not infected with renal 

failure. Methods: The study sample size is 73 respondents infected by Kidney failure 52 males and 21 females in Sinnar 

Center for Renal Diseases and using the Cox Regression model and measuring the average survival time after the 

disease. The study her used the Statistical Package for Social Sciences program (SPSS) to analyzed. Result: cases of 

failure with diabetes and hypertension are over 40 years old. The average probability of survival of people with diabetes 

is 17.5 months and 19.2 the average probability of survival of people with blood pressure and the highest average 

probability of survival for people without diabetes or hypertension. Recommendation: renal failure is one of the disease 

require awareness .The ministry of health should make period campaigns for awareness. The need for a psychologist and 

a social worker in dialysis center to support the psychological condition of patient.  
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 لأوقاث البقاء على قيذ الحياة -انحذار كىكش  نمىرجاصتخذام 

 الكلىي للمرضى المصابين  بمرض الفشل

 مركز صنار لأمراض الكلى -دراصت حالت 

 * د. خنضاء عمر ادريش أحمذ2* د. مجذي عبذ الاله محمد عباس        1

 الملخص:

اجريتتتته اتتتتسة ان ماىتتتتش  أ بتتتترا اناضتتتتا عةتتتتيع بتتتتش ا بتتتتراا ان اىتتتت ش  ىتتتتري ش ا   ضتتتت م المقذمةةةةت: 

ةتتتتتيثه اته رااتتتتتة ا ج ت ا تتتتتش  ا   اتتتتت صيش  ا تتتتتثش   د ن تتتتت ن  ةتتتتت م بتتتتتش انتت تتتتتش انثتتتتت  بتتتتتش اتتتتتسة  ا

ان تتته راو  ي  يتتر اثا تتا انيىتت د ااتتا   تت  انث تت ا  ابتتر  تتر ما  ان تت  ي تت أ   لتت  انت   تتر ان تت د  اتت  ان  تته 

اتتتسة   اطي تتت  .ح تتتا حتتت  م حتتت م ب تتت ش  بتتتش اتتتاء اىتتت ير صانتتتش انيىتتت د يت تتتش اىتتت ير ان ىتتت  ن  تتته انيىتتت د

اتتتسة  هةةذ ج.اننتتت  ي ييتت ا   تت  ان  تترخ ااتتا ان اتت  إ ان تت  اتت صا انتتا ميتت صا ع   ىاتت أ اح تتت ء انيىتت د

ان ماىتتش انتتت  ايلتت ص اننتتتت  ي انتن ىتتتف ن ةتتا اناتتترم  تت  اطتتتر ان  تتت ا ناتر تت  انتتتسيش ي تت   أ بتتتش اناضتتتا 

د ناضتتتتا   باتتتت   37: حلتتتتن ا نتتتتش ان ماىتتتتش اتتتت   المنهجيةةةةتان اتتتت ا  انتر تتتتا ان  تتتتر باتتتت د ش د ناضتتتتا . 
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تركتتتن ىتتتن م ابتتتراا ان اتتتا  اىتتت   اي  تتتت  ي كتتت كو نى تتت ه ب  ىتتت  دم  ع تتت 52م     كتتت 25ان اتتت ا 

اتتتن اثا تتتا اتتتسة اني   تتت و احاتتت      د اىتتتطش در تتت ب   انثتتتني     تتته انيىتتت د ااتتتا   تتت  انث تتت ا د تتت  انتتتترا.

 را  امااتتت   : حتتت  و اناضتتتا ان اتتت ا  بتتت  بتتترا انيتتت النتةةةا   (.SPSSاةحاتتت   ش نا اتتت ي ا ج ت ا تتتش  

 ب  ىتتت  اح تتتت ء دىتتت د انتاتتت د ش د نيتتت را ااتتت    تتت  انث تتت ا  ىتتتنش  04 تتت   انتتت ي  تتت  انا تتت و ا ك تتتر بتتتش 

شتتتتلر ب  ىتتتت  اح تتتتت ء دىتتتت د انتاتتتت د ش د ناتتتت   ااتتتت    تتتت  انث تتتت ا  اااتتتت  ب  ىتتتت   5..2شتتتتلر   23.2

: ا ةتتته اثالتىصةةةي  ح تتتت ء انيىتتت د ااتتت    تتت  انث تتت ا نبشتتت  س ان  تتتر باتتت د ش د نيتتت را ع  اناتتت   .

ان ماىتتتش  داتتتر ما  جتتت ص اا ا ةتتت   ايتتت   اج تتتت ا  دتراكتتتن ان يتتت ا ان اتتت ا نتتت ان انث نتتتش اننايتتت ش 

ناتتتتريم. بتتترا اناضتتتا ان اتتت ا بتتتش ا بتتتراا ان تتت  اث تتت ي انتتت   اتتت   يلتتتف ااتتت   ماما اناتتتثش عأ 

 ا تا حتاو نا  ا ش دترا اناضا ان ا ا .

 بركن ىن م  –ع   و انيى د ااا     انث  ا  -ان ات و انتا  ح ش: اناضا ان ا ا 

استاذ مساعد جامعة  –دكتوراه( جامعة السودان للعلوم والتكنولوجيا  –ماجستير  –د. مجدي عبد الاله محمد عباس )بكالوريوس  

قسم الإحصاء التطبيقي  –شندي  *1 

قسم  –استاذ مساعد جامعة سنار  –دكتوراه( جامعة الجزيرة  –ماجستير  – د. خنساء عمر إدريس أحمد ))بكالوريوس

 2*  الإحصاء 

 

Introduction: 

Kidney failure, also called end-stage renal disease (ESRD), is the last stage of chronic kidney disease. And 

kidneys filter extra water and wastes out of your blood and make urine. When your kidneys fail, it means 

they have stopped working well enough for you to survive without dialysis or a kidney transplant Kidney 

failure is a world is a worldwide  public health problem , with increasing incidence and prevalence ,high cost 

and poor outcomes (1). greater risk for kidney disease if you have diabetes or high blood pressure. If you 

experience kidney failure, treatments include kidney transplant or dialysis. Other kidney problems include 

acute kidney injury, kidney cysts, kidney stones, and kidney infections.(2) 

OBJECTIVE: Building a Cox Regression model for the survival times of patients with Renal Failure in the 

state of Sinnar, and their relationship to age , gender and chronic diseases  

 

Materials and Methods: 

Data Sources: 

The study will depend on secondary data, collected from patients' records at Sinnar; Center for Renal 

Diseases state  

 Sample Size: The study sample size is 73 respondents infected by Kidney failure 52 male and 21 female in 

Center for Renal Diseases, the sample size is small because it was taken from a center not hospital. The study 

her used the Statistical Package for Social Sciences program (SPSS) to analyzed. 

SURVIVAL ANALYSIS 
Survival analysis, this is a set of statistical techniques used when the primary outcome of interest is the time 

between patients entry into a study and a subsequent outcome. In medical applications this outcome is 

usually death, but not always. For example, the outcome may be time to recurrence.(3)  

 

http://www.kidneyfund.org/kidney-disease/chronic-kidney-disease-ckd/
https://www.kidneyfund.org/kidney-disease/kidney-failure/treatment-of-kidney-failure/hemodialysis/
https://www.kidneyfund.org/kidney-disease/kidney-failure/treatment-of-kidney-failure/kidney-transplant/
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Survivor function: 1 
The probability that the random survival time variable T is greater than or equal to a specific t. Assuming 

F(t)is the cumulative Distribution function of  t, the survivor function is the right tail probability, and So is 

defined as 

S(t) = P (T ≥t) = 1- F (t) …. (4) 

 

Hazard function:2 
The probability that an individual dies at or just after time t, Conditional that having survived to that time. It 

represents the Instantaneous death rate for an individual surviving to time t or the probability that a case will 

terminate at time (t), and is defined as 

h(t) = P(t ≤ T < t +Δ t) / p(T ≥ t) 

=[ F(t + Δt) - F(t)] / S(t)… (5) 

(Δt → 0) 

The term Δt represents a very small unit increment of time. 

 

Kaplan-Meier Method 
Kaplan-Meier estimate of survivor and hazard functions Given n individuals with observed survival times, 

some of  the observations may be censored and there may also be more than one individual who fails at the 

same observed time We count the total number of individuals alive at the start of the interval (ni, i =1,2... g) 

and the number of individuals who died ( di ) in the time interval. 

 

Cox Proportional Hazard Model 
A Cox model is a well-recognized statistical technique for exploring the relationship between the survival of 

a patient and several explanatory variables. Survival analysis is concerned with studying the time between 

entry to a study and a subsequent event (such as death) [1]. 

The regression method introduced by Cox as 

h (t) = h0(t). exp (bkXk) 

h (t) = [h0 (t) ]                          ( 6) 

Log-Relative Hazard  

Ln 
      

      
  = b1X1 + b2X2 + …+ bkXk       (7) 

 

Results: Table (1) illustrated the From the table and the chart it is clear that number of  males with both 

failure and Hypertension together was 25 by 34.2% While the number of females with failure and 

Hypertension was 12 by 16.4% but The number of males with failure and non- Hypertension was 27 by 

37.0%. The number of females with failure and non- Hypertension editing numbered 9 by 12.3%.  

 

Table ( 1 ) Gender(Hypertension and No hypertension) 

No hypertension Hypertension Gender 

Percent Frequency  Percent Frequency  

37.0% 27 34.2% 25 Male 

12.3% 9 16.4% 12 Female 

49.3% 36 50.7% 37 Total 
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Table (2) showed that there are 7 injured respondents Kidney failure and diabetes combined at 9.6% are male 

and female. The number of males with failure and non-diabetes was 45 by 61.6%. While the number of 

females with failure and non-diabetes was 14 at 19.2%  

 

Table ( 2)  Type for people with failure and diabetics  

No Diabetes Diabetes Gender 

Percent Frequency  Percent Frequency  

61.6% 45 9.6% 7 Male 

19.2% 14 9.6% 7 Female 

80.8% 59 19.2% 14 Total 

 It is clear from table (3) most of respondents with failure and Hypertension (38.4%) in more than 40 years , 

with a mean 47.6 Std. Deviation 19.6 Std. Error of Mean 2.2 , was The number of patients with failure and 

non in the age group (over 40) was 20 by 27.4% ,and equal percent in (20-40) year .  

 

Table ( 3 ) Age (infected and without blood pressure): 

No hypertension Hypertension Age 

Percent Frequency  Percent Frequency  

9.6% 7 0.0% 0 less than 20 

12.3% 9 12.3% 9 20 – 40 

27.4% 20 38.4% 28 more than 40 

49.3% 36 50.7% 37 Total 

 

From the table (4) that is number of people with failure and diabetes in the age group (over 40) was 13% by 

17.8% .And non- diabetes was 35% at 47.9%. 

 

Table ( 4 ) Age (infected and without Diabetes): 

No Diabetes Diabetes Age 

Percent Frequency  Percent Frequency  

9.6% 7 0.0% 0 less than 20 

23.3% 17 1.4% 1 20 – 40 

47.9% 35 17.8% 13 more than 40 

80.8% 59 19.2% 14 Total 
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From the table (5) The number of people with both failure and pressure has reached 32 by 43.8% are alive 

and The number of deaths was 4 by 5.5%. Also 32 people with failure and non were 43.8% alive and deaths 

was 4 by 5.5%.  

 

Table ( 5 ) status (sick and without hypertension)  

No hypertension Hypertension Status 

Percent Frequency  Percent Frequency  

43.8% 32 43.8% 32 Censored 

5.5% 4 6.8% 5 Event 

49.3% 36 50.7% 37 Total 

The number of people with both failure and diabetes was 13% by 17.8% alive. And deaths 1.4%. Also the 

non 69.9% alive. But deaths 11.0% .  

 

Table ( 6 ) status (Diabetes and without Diabetes)  

No Diabetes Diabetes Status 

Percent Frequency  Percent Frequency  

69.9% 51 17.8% 13 Censored 

11.0% 8 1.4% 1 Event 

80.8% 59 19.2% 14 Total 

 

Table (7) shows The total number of people with Renal failure disease and no diabetes or pressure 21 cases, 

including 3 deaths and 18 cases lost follow-up with them by 85.7 and 15 cases of people with kidney disease 

and diabetes, including one death, while 37 cases of patients with kidney disease and pressure 5 deaths. 

 

The most important table on which the study relied on, clear the case of patients without diabetes or blood pressure , for 

example, patient 22 disappeared after two months, so he was not assessed for survival and for any patient who 

disappears. Patient 33 died three months later and was 95. In the case of patients with diabetes patient 18 disappeared 

after 3 months so he was not assessed for survival and patient 56 was more likely to survive after 4 months 90. Patients 

with blood pressure find that patient 8 disappeared after 9 months and patient 64 died after 12 months and the probability 

of survival was 83. 

Note: Any case number didn’t show up is it Censored . 

 

Table (7) survival table  

Cause ID Time Status Cumulative Proportion 

Surviving at the Time 

N of 

Cumulative 

Events 

N of 

Remaining 

Cases 

    Estimate Std. 

Error 

  

 

Nothing 

22 2.000 Censored . . 0 20 

33 3.000 Event .950 .049 1 19 

40 5.000 Event .844 .083 3 16 

 

 

Diabetes 

18 3.000 Censored . . 0 10 

56 4.000 Event .900 .095 1 9 

28 .000 Event .946 .037 2 35 

15 2.000 Event .916 .046 3 31 

 

Hypertension 

19 3.000 Censored . . 3 30 

38 4.000 Event .886 .054 4 29 

64 12.000 Event .839 .068 5 18 

 

Table Means for Survival Time The average probability of survival of people with diabetes is 17.5 months 

and 19.2 the average probability of survival of people with blood pressure and the highest average 

probability of survival for people without diabetes or hypertension. 

 

Table ( 8 ) Means for Survival Time 
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Cause 

 

Mean 

Estimate Std. Error 95% Confidence Interval 

Lower Bound Upper Bound 

Nothing 19.256 1.458 16.397 22.114 

Diabetes 17.500 1.423 14.711 20.289 

Hypertension 19.204 1.163 16.924 21.483 

Overall 19.406 .806 17.825 20.986 

a. Estimation is limited to the largest survival time if it is censored. 

The three-way table shows that there are no moral differences between diseases in survival because the 

significant value (sig) bigger than 0.05 

 

 

Table ( 9) Overall Comparisons 

 Chi-Square Df Sig. 

     Log Rank (Mantel-Cox) .277 2 .871 

    Breslow (Generalized Wilcoxon) .340 2 .844 

    Tarone-Ware .302 2 .860 

Test of equality of survival distributions for the different levels of cause. 

Conclusion: 

the kidneys play an important role in the human body and one of the most important function to purify 

human blood continuously as long as it is alive. The objective of this study was enhancing methodology of 

renal disease and add new flow data. Assist decision maker in develop policies to reduce the disease   

 

Recommendation: 

It was recommended as:    

Renal failure is one of the disease require awareness .The ministry of health should make period campaigns 

for awareness. 

The need for a psychologist and a social worker in dialysis center to support the psychological condition of 

patient 
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