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Background: Cancer is a group of diseases characterized by the uncontrolled growth and spread of abnormal cells. If the spread is not 
controlled, it can result in death.  The objective of this study was to identify factors associated with the survival time of cervical cancer 
patients in Black Lion Hospital Addis Ababa, Ethiopia. Subjects and Methods: A retrospective cohort study was conducted in Black Lion 
Hospital Addis Ababa, Ethiopia. Information on patients enrolled from December 2014 and had at least one follow-up until January 2017 
time period in oncology center was used in this study. Kaplan-Meier survival curves and Log-Rank tests were used to compare the survival 
experience of different category of predictors. Semi-Parametric survival models were employed to examine the effect of explanatory 
variables on survival times. Results: A total of 518 cervical cancer patients in Black Lion Hospital were included in the study. Out of 518 
cervical cancer patients, 49.04% were live in urban area and 50.96 % were live in rural area. The instantaneous risk of death for urban place 
of residence is 2.04 times the instantaneous risk of death for rural place of residence. The instantaneous risk of death for patients with 
hypertension has 2.15 greater risk of death than those patients without hypertension. Improved the survival of patients was an integral part of 
controlling cervical cancer. Conclusion: It has been found that 16% of the considered patients were died and the remaining 84% were 
censored at the end of the study. The median survival time of cervical cancer patients was 31months after diagnosis. The covariates those are 
more significant for cervical cancer patients are age, place of residence, hypertension, FIGO stage, histological type, and histological grade 
and HIV status. 
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Introduction 

 
According to WHO report cancer is the second leading 
cause of death globally, and was responsible for 8.8 million 
deaths in 2015. Worldwide, nearly 1 in 6 deaths is because 
of cancer and from this number approximately 70% deaths 
of cancer occurring in low-income and middle-income 
countries.[1] Around one third of deaths from cancer are due 
to the 5 major behavioral and dietary risks: high body mass 
index, low fruit consume and vegetable intake, absence of 
physical activity, tobacco and alcohol intake. From the 
leading risk factors tobacco intake is the most leading risk 
factor for cancer and is responsible for approximately 22% 
of cancer deaths.[2] Cancers that exist in the female 
reproductive system includes cancer of the cervix, breast, 
ovaries, vagina, vulva and endometrial.[3] 
Across the world 874 million women above or equal to 15 
years are at risk of cervical cancer; 530,232 new cases of 
cervical cancer are diagnosed and 275,008 deaths occur due 
to cervical cancer annually. About 86% of the world 
cervical cancer risks occur in less developed countries.[4] 
The ASIR and ASMR were 18 and10 per 100,000, 

respectively, in developing countries and 9 and 3 per 
100,000, respectively, in more developed countries. The 
incidence and mortality in sub-Saharan Africa are among 
the highest in the world and contribute for over 70% of the 
worldwide cervical cancer burden with 70,000 new cases 
annually. It is a health concern among women worldwide as 
it ranks as the second common cause of cancer among 
women.[5] The ACS predicts points out that there will be 
12,900 new diagnoses and 4100 cervical cancer-related 
deaths in the United States in 2015.[6] 
In Africa, which has a population of 267.9 million women 
aged above or equal to 15 years and older at risk of 
developing cervical cancer, approximately 80,000 women 
are diagnosed with cervical cancer each year, and over 
60,000 women die due to the disease. However, cervical 
cancer incidence in Africa also varies considerably by 
place. The largest rates in Africa (ASIR >40 per 100,000) 
are all exist in Eastern, Southern, or Western Africa.[7] 
Cancer causing infections such as, Hepatitis C virus, HPV 
and infection with HIV substantially increases the risk of 
cervical cancer [2,8]. Infection with hepatitis and HPV, are 
responsible for up to 25% of cancer cases in low and 
middle-income countries.[8] 
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The rates of cervical cancer in developed countries have 
decline dramatically because of cytological screening and 
DNA testing for high-risk HPV types.[9] Basically, Sub-
Saharan Africa has the highest incidence of cervical cancer 
in the world, with an incidence rate of 50.9 cases per 
100,000 women’s.[10] The risk of cervical cancer among 
women in sub-Saharan Africa including Ethiopia is very 
high. This is only in the fact that awareness and knowledge 
of patients on the continent are very poor and mortality still 
very high. Facilities for the prevention and treatment of 
cervical cancer are still very inadequate in many countries 
in the region.[11] 
In Ethiopia according to the WHO estimates, there was 
7,600 are diagnosed with cervical cancer and roughly 6,000 
women die due to the disease annually.[12,13]But there is no 
national cancer registry in Ethiopia, reports from a 
retrospective review showed. In addition to this fact, very 
few women receive screening services in Ethiopia. 
Although there is no national cancer registry data base, 
reports from retrospective review of biopsy results have 
shown that cervical cancer is the major prevalent cancer 
among women in the country after breast cancer, and low 
level of awareness, lack of effective diagnosis programs, 
overshadowed by other health priorities (such as AIDS, TB, 
malaria) and inadequate attention to women’s health are one 
leading determinant for the prognosis of cervical cancer.[14] 
Therefore, to prevent and control the risk factors that 
influence on the survival of cervical cancer patients for the 
future it is better to assess the determinants of cervical 
cancer cases, and this study assessed the survival time 
among cervical cancer patients and its determinants at 
Black Lion hospital using Cox proportional hazard model. 
 

subjects and Methods 

 
Data 
The target population of this study was being patients with 
cervical cancer at black lion hospital, Addis Ababa was 
enrolled from December 2014 to January 2017 time period 
in oncology center. In this retrospective cohort study the 
data was concerned all cervical cancer patients, diagnosed 
in between 2014-2017 and collect the data by reviewing 
follow-up charts of patients by using standardized 
structured questionnaire. This study considers all cervical 
cancer patients who were diagnosed and enrolled in BLH 
during the required time period (2014-2016) except those 
patients who have incomplete charts regarding to important 
variables, and patients who registered during the required 
period but their diagnosis is prior to that, for patients whose 
follow up time is less than two month was excluded from 
the study. 
 
Variable of the study 
The dependent variable (Y) is the survival time of cervical 
cancer patients, the length of time from diagnosis start date 
until the date of death/censored measured in months. 
 The independent variables: Age at diagnosis, Religion of 
patients, Place of residence, Parity (number of live birth), 
FIGO staging of the cervical cancer, Histological types of 

cancer, Histological grade cancer, Presence of diabetics, 
Oral contraceptive, HIV status of the patients, Presence of 
hypertension. 
 
Survival analysis 
Survival analysis is a statistical method for data analysis 
where the outcome variable of interest is the time to the 
occurrence of an event. The event can be death, occurrence 
of disease, married, divorce etc. Hence, survival analysis is 
also referred to as "time to event analysis", which is applied 
in a number of applied fields, such as medicine, public 
health, social science, and engineering etc. In medical 
science, time to event can be time until recurrence in a 
cancer study, time to death, or time until infection.[15] 
 
Survivor Function 
The survivor function �(�); is the probability that the 
survival time of a randomly selected subject is greater than 
some specified time � or the probability of  an individual 
being event-free beyond time � . In order to find the survival 

function, suppose  be random variable associated with the 

survival times, be the observed value of the random 

variable and ( ) be the underlying probability density 

function  of  the  survival  time . The cumulative 

distribution function  represents the probability that an 
individual selected at random will have a survival time less 

than or equal to the specified value.  
 
Kaplan-Meier estimator of the survival function 
The Kaplan-Meier estimator proposed by Kaplan and Meier 
is the standard non parametric estimator of the survival 

function . Which is also called the product-limit 
estimator incorporates information from all observations 
available, both censored and uncensored, by considering 
any point in time as series of steps defined by the observed 
survival and censored times [16].  

Suppose  be the survival times of  independent 

observations and  be the  
distinct ordered death times. Then the Kaplan-Meier 
estimator of the survivorship function (or survival 

probability) at time,  is defined as: 

 

Where, is the number of individuals who are at risk of 

dying at time , with  (t)=1 for t< t1 and 

is the number of individuals who failed (died) at time . 
The variance of the K-M survival estimator which is also 
known as the Greenwood’s formula is given by: 

 
 
Cox Proportional Hazards Regression Model 
Cox proposed a semi-parametric hazards model for the 
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survival data to see the effect of explanatory variables on 
the hazard function.[17,18,19] The Cox proportional hazards 
model is given by: 

 

Where  is called the baseline hazard function, which 
is the hazard function for an individual for whom all the 
variables included in the model are zero, 

 is the values of the vector of 
explanatory variables for a particular individual, and

 is a vector of regression coefficients. 
The measure of effect is called hazard ratio. The hazard 

ratio of two individuals with different covariatesand  
is 

 
This hazard ratio is time-independent, which is why this is 
called the proportional hazards model. 
Estimation of Cox Regression Model 
Suppose the survival data based on n independent 

observations are denoted by the triplet ( , ) =1, 2...

 
The full likelihood function for right censored data can be 
constructed as:   

 

Where =  is the hazard function 
for the ith individual. 

 =  is the survival 
function for the ith individual.  
It follows that: 

 
To avoid the specification of the base line hazard, Cox  
proposed a partial likelihood approach that treats the 
baseline hazard as a nuisance parameter and removes it 
from the estimating equation [19,20]. 
 
Partial Likelihood Estimation 
The partial likelihood function is derived by taking the 
product of the conditional probability of a failure at time

, given the number of individuals who are at risk of 

experiencing the event at time .  
Then the probability that the jth individual will experience 

an event at time  is given by:               

 
Where, the summation in the denominator is over all 
individuals in the risk set. Thus the partial likelihood is the 

product over all event time for of the 
conditional probability (3.15) to give the partial likelihood 
function and can be expressed in the form: 
 

 

The product is over the  distinct ordered survival times.  
The corresponding log-partial likelihood function is given 
by:   
 

 
The partial likelihood derived above is valid when there are 
no ties in the data set. But in most real situations tied 
survival times are more likely to occur. There are three 
approaches commonly used to estimate regression 
parameters when there are ties. These are Efron, Breslow’s 
approximation and Cox approximations. The most popular 
and easy approach is Breslow’s approximation [19,21]. 
 
Model adequacy for Cox PH model  
After a model has been fitted, the adequacy of the fitted 
model needs to be assessed. The model checking procedures 
below are based on residuals. In linear regression methods, 
residuals are defined as the difference between the observed 
and predicted values of the dependent variable. However, 
when censored observations are present and partial likely 
hood function is used in the Cox PH model, the usual 
concept of residual is not applicable. A number of residuals 
have been proposed for use in connection with the Cox PH 
model. We have describing three major residuals in the Cox 
model: the Cox-Snell residual, the martingale residual, and 
the Schoenfeld residual. 
 

Results  

 
From the total of 518 cervical cancer patients, the minimum 
age is 18 and the maximum age is 80. The mean age of the 
patients was 48.61 years with (SD=11.728). The descriptive 
summary shows a death proportion seems lower for urban 
women’s (5.02%) than for rural women’s (11.00%). The 
married group showed the highest percentage (10.04%) 
with respect to death proportions than the other three groups 
and patients whose religion are orthodox have highest 
percentage of death (9.27%) than the others religion groups. 
Stage III patients have the highest death proportion (7.72%) 
as compared to the other groups while stage I patients show 
the lowest death rate. The  patient whose histological type 
has Squamous cell carcinoma was the highest percentage of 
death (12.36%) than the other types and well differentiated 
histological grade patients have highest death proportions 
(7.53%) than the other grades. A patient who took oral 
contraceptive was the highest death proportions (9.27%) 
and patients who have diabetic were lower death proportion 
(1.54%) than the patients who have no diabetics. The death 
proportion of patients who have no hypertension was 
highest (12.55%) than the patients who have hypertension 
and HIV negative patients have the highest proportion of 
death (10.62%) than the other groups. 
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prognostic factors for the survival of cervical cancer 
patients.The median survival time (14 months) was the 
highest among patients in the age group of 50- 64 
years. Patients aged < 35 years as well as patients aged 
> 65 years had a median survival time of 6 months.[22] 
Other study employed Kaplan Meier analyses and log-
rank test to determine the survival rates of Malaysian 
women with cervical cancer and associated factors, the 
median survival time was 65.8 months.[23] The age of 
the cervical cancer patients is a major factor to 
determine their survival time. When the age of the 
patient increased by one year; the instantaneous risk of 
death increased by 2.8%. A hospital-based 
retrospective study from Visakhapatnam City, 
conducted by Kumari revealed that aged women’s 
have lower survival rate than the younger one.[24] 
Showalter conducted an observational cohort study in 
Virginia to evaluate receipt of quality cancer care and 
mortality after cancer diagnosis among patients with 
locally advanced cervical cancer, the study found that 
older age groups increased the mortality.[25] 
 
Among cervical cancer patients the instantaneous risk 
of death for urban place of residence is 2.027 times the 
instantaneous risk of death for rural place of residence, 
after keeping all other covariates at some constant 
level. The cervical cancer patients death higher in 
urban area than that of rural area. This does suggest 
urban place of residence patients have excess risk of 
instantaneous death than their counterpart rural place 
of residence. Place of residence was significant for the 
instantaneous risk of death for cervical patients. The 
study supported by other researchers conducted in the 
previous time.[26]            
 
The hazard ratio in table 5 shows that among cervical 
cancer patients the instantaneous risk of death for 
FIGO stage three is 4.097 times the instantaneous risk 
of death for FIGO stage four. Salem conducted a 
retrospective cohort study on treatment outcomes and 
prognostic factors of Cervical Cancer at South Egypt, 
revealed the same result.[27] The instantaneous risk of 
death for squamous cell carcinoma types are 43.3% 
less likely than that of the instantaneous risk of death 
for adenosquamous cell carcinoma. The risk of death 
due to cervical cancer for moderately differentiated 
grade 55.5% less likely than that of the instantaneous 
risk of poorly differentiated grade. A hospital-based 
retrospective study from Visakhapatnam City, Andhra 
Pradesh conducted by Kumari  confirmed similar 
founding.[24] 
 The instantaneous risk of death for patients with HTN 
has 2.236 greater risk of instantaneous death than those 
patients without HTN, after keeping all other 
covariates at some constant level. This is may be 
occurred due to the complexity of patient health status. 
Cervical cancer patients live with HIV/AIDS the 
hazard of death 2.115 times higher than that of cervical 
cancer patients free from HIV/AIDS. This is may be 
occurred due to the complexity of patient health status.  

Conclusion 

 
This was a three-year (2014-2017) retrospective cohort 
study based on 518 cervical cancer patients in Black Lion 
Hospital Addis Ababa, Ethiopia. The purpose of the study 
was to identify factors associated with the survival time of 
cervical cancer patients in Black Lion Hospital Addis 
Ababa, Ethiopia. It has been found that 16% of the 
considered patients were died and the remaining 84% were 
censored at the end of the study. The median survival time 
of cervical cancer patients was 31months after diagnosis. 
The covariates those are more significant for cervical cancer 
patients are age, place of residence, hypertension, FIGO 
stage, histological type, and histological grade and HIV 
status. Survival time of cervical cancer through regular 
programs of women and prompt comprehensive treatment 
should be taken up to improve the overall survival of the 
patients. Further research on the survival time and the effect 
of treatment on the disease should be carried out to give 
more insight into the survival time of the disease and 
disease management. 
 

References 

 
1. Organization, W. H. 2015. Cancer Fact Sheet N 297. Updated 

February 2015. 
2. Finocchario-Kessler, S., Wexler, C., Maloba, M., Mabachi, N., 

Ndikum Moffor, F. & Bukusi, E. 2016. Cervical Cancer Prevention 
And Treatment Research In Africa: A Systematic Review From A 
Public Health Perspective. Bmc Women's Health, 16, 29. 

3. Acs 2011. American Cancer Society: Cancer Facts & Figures. 
(2011) Atlanta: American Cancer Society Journal Of American 
Cancer Society (2011) Atlanta, 12, 1. 

4.  De Sanjosé, S., Serrano, B., Castellsagué, X., Brotons, M., Muñoz, 
J., Bruni, L. & Bosch, F. 2012. Human Papillomavirus (Hpv) And 
Related Cancers In The Global Alliance For Vaccines And 
Immunization (Gavi) Countries. A Who/Ico Hpv Information 
Centre Report. Vaccine, 30, D1-83. 

5. Who 2012. Cancers Of The Cervix. World Health Organization, 
Geneva. Http://Www. Who. 
Int/Reproductivehealth/Topics/Cancers/En/Index. Html (Accessed 
August 4, 2014). 

6. Pfaendler, K. S. & Tewari, K. S. 2016. Changing Paradigms In The 
Systemic Treatment Of Advanced Cervical Cancer. American 
Journal Of Obstetrics And Gynecology, 214, 22-30. 

7. Denny, L. & Anorlu, R. 2012. Cervical Cancer in Africa. Cancer 
Epidemiology And Prevention Biomarkers, 21, 1434-1438. 

8. Plummer, M., De Martel, C., Vignat, J., Ferlay, J., Bray, F. & 
Franceschi, S. 2016. Global Burden Of Cancers Attributable To 
Infections In 2012: A Synthetic Analysis. The Lancet Global 
Health, 4, E609-E616. 

9. Tewari, K. S., Sill, M. W., Long Iii, H. J., Penson, R. T., Huang, H., 
Ramondetta, L. M., Landrum, L. M., Oaknin, A., Reid, T. J. & 
Leitao, M. M. 2014. Improved Survival With Bevacizumab In 
Advanced Cervical Cancer. New England Journal Of Medicine, 
370, 734-743. 

10. Nelson, S., Kim, J., Wilson, F. A., Soliman, A. S., Ngoma, T., 
Kahesa, C. & Mwaiselage, J. 2016. Cost-Effectiveness of Screening 
And Treatment For Cervical Cancer In Tanzania: Implications For 
Other Sub-Saharan African Countries. Value In Health Regional 
Issues, 10, 1-6. 

11. Anorlu, R. I. 2008. Cervical Cancer: The Sub-Saharan African 
Perspective. Reproductive Health Matters, 16, 41-49. 

12. Who 2011. Who/Ico Information Centre on Human Papilloma Virus 
(Hpv) And Cervical Cancer. Available From: Www. Who. Int/ 
Hpvcentre. 

13. Abate, S. M. 2016. Trends Of Cervical Cancer In Ethiopia. Open 
Access Journal, 1, 2. 



78 Asian Journal of Medical Radiological Research ¦Volume 7 ¦Issue 2 ¦ July-December 2019 
 

78 

Yesuf et al; Survival Analysis on the Risk Factors of Women’s with Cervical Cancer 

   

14. Alemayehu, Y. 2008. Cancer: A Threat To Ethiopia Than Hiv/Aids, 
Tb And Malaria. Walta Information Center, Thursday, 23. 

15. Lee, E. T. & Wang, J. 2003. Statistical Methods For Survival Data 
Analysis, John Wiley & Sons. Factors For Survival In Patients With 
Recurrent Cervical Cancer Previously Treated With Radiotherapy. 
International Journal Of Gynecological Cancer, 20, 834-840. 

16. Kaplan, E. L. & Meier, P. 1958. Nonparametric Estimation From 
Incomplete Observations. Journal Of The American Statistical 
Association, 53, 457-481. 

17. Schoenfeld, D. 1982. Partial Residuals For The Proportional 
Hazards Regression Model. Biometrika, 239-241. 

18. Ruppert, D., Wand, M. P. & Carroll, R. J. 2003. Semiparametric 
Regression, Cambridge University Press. 

19. Cox, D. R. & Snell, E. J. 1972. A General Definition Of Residuals. 
Journal Of The Royal Statistical Society. Series B 
(Methodological), 248-275. 

20. Blakely, R. J. & Cox, A. 1972. Evidence For Short Geomagnetic 
Polarity Intervals In The Early Cenozoic. Journal Of Geophysical 
Research, 77, 7065-7072. 

21. Breslow, N. 1974. Covariance Analysis Of Censored Survival Data. 
Biometrics, 89-99. 

22. Vishma, B., Prakash, B. & Praveen Kulkarni, R. M. 2016. Survival 
And Prognostic Factors For Cervical Cancer: A Hospital Based 

Study In Mysuru, India. International Journal, 3, 218. 
23. Muhamad, N. A., Kamaluddin, M. A., Adon, M. Y., Noh, M. A., 

Bakhtiar, M. F., Ibrahim Tamim, N., Mahmud, S. H. & Aris, T. 
2015. Survival Rates Of Cervical Cancer Patients In Malaysia. 
Asian Pacific Journal Of Cancer Prevention: Apjcp, 16, 3067-72. 

24. Kumari, K. G., Sudhakar, G., Ramesh, M., Kalpana, V. & Paddaiah, 
G. 2010. Prognostic Factors In Cervical Cancer: A Hospital-Based 
Retrospective Study From Visakhapatnam City, Andhra Pradesh. J 
Life Sci, 2, 99-105. 

25. Showalter, T. N., Camacho, F., Cantrell, L. A. & Anderson, R. T. 
2016. Determinants Of Quality Care And Mortality For Patients 
With Locally Advanced Cervical Cancer In Virginia. Medicine, 95. 

26. Bayo, S., Bosch, F. X., De Sanjosé, S., Muñoz, N., Combita, A. L., 
Coursaget, P., Diaz, M., Dolo, A., Van Den Brule, A. J. & Meijer, 
C. J. 2002. Risk Factors Of Invasive Cervical Cancer In Mali. 
International Journal Of Epidemiology, 31, 202-209. 

27. Salem, M. A. 2015. Treatment Outcomes And Prognostic Factors 
Of Cervical Cancer At South Egypt Cancer Institute. Journal Of 
Cancer Prevention & Current Research 2, 2. 

 
 
 

 
 
 

Copyright: © the author(s), publisher. Asian Journal of Medical Radiological Research is an Official Publication of “Society for Health Care 
& Research Development”.  It is an open-access article distributed under the terms of the Creative Commons Attribution Non-Commercial 
License, which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly 
cited. 
 

How to cite this article: Yesuf DS, Lakew TJ, Yesuf KM. Survival Analysis on the Risk Factors of Women’s with Cervical Cancer: A Case 
Study at Black Lion Hospital, Addis Ababa, Ethiopia. Asian J. Med. Radiol. Res. 2019;7(2):72-78. 
DOI: dx.doi.org/10.21276/ajmrr.2019.7.2.16 
 
Source of Support: Nil, Conflict of Interest: None declared. 


