
Sudan University of Science and Technology 

 

College of Graduate Studies 

 

 

 

Research title: 

Survival Analysis for Epidemic Diseases of Children under Five Years 

 in Dr. Jafar Ibn Auf Pediatric Specialized Hospital 2012–2016 

 

 تحليـل البقـاء على قيذ الحيـاة للأمـراض الوبائيــت للأطفـال دون ســه الخامسـت

 2016 – 2012مستشفى الذكتورجعفربه عوف التخصصي للأطفال ب

 

 

A Dissertation 

Submitted to Department of Statistics – College of Science Sudan University of 

Science and Technology for Requirements the Degree of Ph.D. in Statistics 

 

Prepared By: 

Khalid Mustafa Shoaib Mustafa 

Supervisor: 

Dr. Ahmed Mohmmed Abdallah Hamdi 

Co-supervisor: 

Dr. Altaiyb Omer Ahmed Mohmmed 

 

 

Oct 2018 



 الآيـــــت

 

:قال تعالى  

 

ا احْ نَ حْ نَاــ نِ نَّ ا نَ حْا) ٍنًِ ا نُ حْ ا نَ النَذنَّ نُاــ نُ يءٍاـــ ا نَ نَ حْ نُ نُ ا نُ نٍِ ا نِ نَ  ءٍ حٍْ نَ انُا نًِ ا أحْ نَ حًْ ءٍ ا نَ ا نَ نُ نَّ (  ا نَ آنَ سنَ نُ حْ  

 

 صذق الله لعظبم

 

(12)سورة يس الاية   

 

 

 

 

 

 

 

 

I 



 

DEDICATION 

 

TO my parents 

 

TO my wife and twin 

 

 

TO my family 

 

& 

 

TO my teachers and friends 

 

 

 

TO all Children and parents with love and respect 

 

 

II 



Acknowledgement 

 

I would like to express my special appreciation and thanks to my SupervisorDr. 

Ahmed Mohmmed Abdallah Hamdei and Co-Supervisor Dr. Altaiyb Omer 

Ahmed Mohmmed, both of you have been a tremendous mentor for me. I would 

like to thank you for encouraging my research and allowing me to grow as a 

research scientist. I would also like to thank the dissertation committee 

members, Dr. Dr. Ahmed Mohmmed Abdallah Hamdei as chairperson, 

Prof:Amin Ibrahim Mohammedas external examiner;Prof: Afra Hashim 

Abdullatif Mohammed as internal examiner, for serving as my committee 

members even at hardship. I also want to thank you for letting my defence be an 

enjoyable moment, and for your brilliant comments and suggestions, thanks to 

you. I therefore, would also immensely grateful thanks to Children parents, 

physicians, nurses, and nurse aids in the paderaite units at Sudan University of 

Science and Technology as well Khartoum University, addition tothat the 

department of epidemiology at Jafar Ibn Auf Pediatric Hospital in Khartoum, 

whom have constructing the human model.  

At the end, I would like to express special thanks to my parent. Words cannot 

express how grateful for all the sacrifices that you’ve made on my behalf. Your 

prayer for me was what sustained me thus far. I would also like to thank all my 

friends who supported me in writing and invited me to strive towards my goal. 

  

 

III 



Abstract 

This study aims to use the survival methods in large censored data, sample of 

1098 Sudanese children under five years from both categories, affected with 

different five diseases are acute renal failure, congenital deformity heart, 

leukemia, septicemia and sickle cell disease) at Jafar Ibn Auf Pediatric Hospital 

in Khartoum/ Sudan,from 2012-2016. The purpose is to estimate the accurate 

probability of survival time for children in existence heavy censoreddata. The 

two methods used are Modified Weighted Kaplan-Meier (MWKM) and 

Accelerated Failure Time (AFT) model using SPSS, STATA, NCSS and XLstat. 

The main hypotheses tested arethat no differences between probability survival 

and hazard rates, Cox proportional hazardmodel and accelerated failure time 

model in estimating the probability survivaltime. The results obtained 235(21%) 

of children diedduring the study with median’s survival timeof 16 day per 

disease and 863 (79%) are censored till the study end with survival rate (0.97). 

Modified Weighted Kaplan Meier estimator gives accurate survival probability 

of 100% to the last censored child, and when the survival of Child (j) is 𝑝𝑗  equal 

0.1 to 0.9, the estimator gives the accurate probability survival time to the last 

censored childrenfrom 0.2167 to 0.9002, respectively. Moreover, AFT model is 

better than Proportional Hazard model in estimatingthe large censoreddata. This 

proofed through goodness-of-fit test (AIC&BIC), which obtained Weibull AFT 

model has fitted better, more valuable and realistic predicted thatthe survival and 

hazard functions than Proportional Hazard model. The study recommended 

using MWKM and AFT model in estimating the probability survival 

timeforsuchdataset. 
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 المستخلص 

 

اطفلاا1098ًفا زاا اذس سةا اىا س خذ  اطشقا ا م  ا ًاسل بةا ا ٍ    ا اضخ ةااـعٍ ةا    ةا ياتهد

س د  ٍ اًد  اسيا اخ  سةا يا اد سٍي،ا   بٍيابخ سةا  ش ضا خ لفةا ًا افش ا ا ل يا ا  د،اتش اا

ا اخشط  ،ا/ امل ا اخلمً،ا ال  ٍ ٍ ،اسشط  ا اذ ا  مشا اذ ا ا  دلًاب س شفىاخعفشابياع فاالأطف ل

ا اهذفا  اتمذٌش لإأ   لا اذلٍكاا لتا ا م  اعلىالٍذا ا ٍ ةاالأطف لا ًاظ ا. 2016-2012 اس د  ا يا

  ٌش ا عذلا  ا شخ ا ا   رجا لتا افش ا- اطشٌم   ا ا س خذ    ا   ا  بلا  .سل بةا ا ٍ    ا اضخ ة

 افشضٍ  ا اشئٍسٍةا ا ًات ا خ   س  ا  هالاا .SPSS ، STATA ، NCSS ،XLstat بإس خذ    ا  س سع

ت خذا ش قابٍيا عذلا ا ا م  اعلىالٍذا ا ٍ ةا خطشا ا   ة،ا بٍيا   رجا ا خ طشا ا س ٍةاا   سا

أ اةا   ةا لأطف لاا(٪21ا)235 اٍه ا اذس سةا ًا  ا   ئحا ا ًات صلت.ا    رجا لتا افش ا ا  س سعا

 يا لأطف لات تاا(٪79ا)863اٌ   اًا  ا شضا ا16 آ   ا اذس سةاب سٍظاص يا ا م  اأ ىا ا   ةا

  ٌش ا عذلا  ا شخ الذس أ   اٍةا-؛ا  بلا 0.97 ش ل  ه اأ ىا ه ٌةا اذس سةاب عذلابم  اعلىالٍذا ا ٍ ةا

ابإأ   لاtا   اض ياjَخشاطف اٌخضعاالشل بة،ا إر ا   ابم  ا اطف ا%ا100 ا م  اعلىالٍذا ا ٍ ةابذلةا

  ٌش ا عذلا  ا شخ اٌعطىا أ   لا ا م  اعلىالٍذا ا ٍ ةاَخشاطف اٌخضعا- إ ا  بلا ا(0.9ا اىا0.1)

،ا  ٌض اً   رجا لتا افش ا ا  س سعا  ض ا يا   رجا ا خ طشةا0.9002ا اىا0.2167الشل بةابذلةا

خل   ابأ ا   رجاخ   سا ذ ا لا   ه ا  ياخلالا ا س ٍةا ًاتمذٌشا ا ٍ    ا ا  ٍشةا اخ ضعةاالشل بة،ا 

ت صًا اذس سةا.ا ًاتمذٌشاد ا ًا ا م  ا  ا خ طشة ثشالٍ ةا   لعٍةا لتا افش ا ا  س سعا ٌٍ  ا   لأ

  ٌش ا عذلا  ا شخ ا    رجا لتا افش ا ا  س سعاا مذٌشا أ   لا لتا ا م  اعلىالٍذا-بإس خذ  ا  بلا 

ا. ا ٍ ةاا ث ا زاا ا ٍ    

ا

ا

ا

ا
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