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Abstract

Breast cancer is a cancer that develops from breast tissue and the most commonly diagnosed cancers worldwide
with high death rate in the world. The aim of the study was to identify factors affecting the survival time of
women with breast cancer. Total 819 women with breast cancer were included in the study based on the data
taken from medical record card of patients enrolled during September 2016 to 2018 in Black Lion Hospital,
Ethiopia. Kaplan-Meier plot (s) and Log-rank test were used for comparison of survival function; Cox-PH model
and Accelerated failure time model were used to identify the factors which affect the survival time of women
with breast cancer. Out of the total women 39.60% diedduring study. The median survival time of women was
33 months. The result of Weibull accelerated failure time (AFT) model showed that the survival time of woman
with breast cancer significantly affected by age, oral contraceptives, alcohol consumption, breast feeding, tumor
size, histologic grade and stages of breast cancer. The Weibull AFT model fit the breast cancer dataset better

than other AFT models used in this study.
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INTRODUCTION

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
(Mandal et al,, 2014). One of the most commonly
diagnosed cancers worldwide was breast cancer,
which accounts 1.7 million of the total, 521,900 deaths
(IARC, 2013).

Breast cancer is a cancer that develops from breast
tissue and most common invasive cancer in women
(Nelson et al, 2013). In most countries, breast
cancer is among the main causes of death in women
(Fitzmaurice et al., 2015). According to GLOBOCAN
2018, an estimated 24.2% new breast cancer cases
and 15.0% breast cancer-related deaths of women
occurred worldwide.

Several studies has been done in survival data analysis
using parametric and Semi-parametric survival
models (Alizadeh et al., 2013; Hashemian et al., 2013;
Vallinayagam et al., 2014; Pourhoseingholi et al., 2011
& Zare etal., 2013). As results from such studies shows

the parametric survival models performing better
than Semi-parametric model.

The Weibull model is most favorable for survival
data analysis among different AFT models (Klein &
Moeschberger, 1997). This was justified by study done
using data on breast cancer cases by Ahmad et al.
(2015) and Baghestani et al. (2015), which indicates
that the Weibull model was chosen over different
parametric models.

A study by Hoang (2014) on survival analysis of
breast cancer patients, using Weibull model, revealed
that age, stage of cancer, treatment by only surgery,
treatment by both surgery and radiation has effect on
patients’ survival time.

In this article we did survival analysis using Cox-PH
model to evaluate simultaneously the effect of several
factorson women with breast cancer who receive
treatments from September 2016 to 2018 inBlack
Lion Hospital, Addis Ababa, Ethiopia. The time to
death of women due to breast cancer was considered
as the endpoint. In Cox-PH model, the proportional
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hazards assumption holds with time-fixed covariates
andcannot specify the general shape of the hazard
curve (Collett, 2003). The AFT model is alternative
over this model (Pourhoseingholi et al., 2011). In
AFT models the effect size, is time ratio, is easier to
interpret and more relevant to clinician than CoxPH
model in which the effect size, is hazard ratio (Jiezhi,
2009).

SURVIVAL MODEL USED

The survivor function is the probability that the
survival time of a randomly selected subject is greater
than or equal to some specified time. Thus, it gives
the probability that an individual surviving beyond
a specified time. The distribution of survival time is
characterized by survivorship, probability density
and hazard function.

Let T be arandom variable associated with the survival
times and t be the specified value of the random
variable T and f (t) be the underlying probability
density function of the survival time T.

The survivor function S (t) is given by
SM=P(T>t)=1-F(t),t=0

where, F(t) is cumulative distribution function, which
represents the probability that a subject selected at
random will have a survival time less than or equal to
some stated value t, given by:-

t
F(it)=P(T <t)= / fuw)du,t =0
0
The probability density function, f (t), is given by:-
d —d
t) = —=I'(t) = —5(t
f(t) = T (8) = =25(1)
The hazard function is the instantaneous probability
of having an event at time t (per unit time) given that

one has survived (i.e. Not had an event) up to time t
(Kleinbaum and Klein, 2011). It is given by:

IO py = = s
A(t) = S(t)F(t) = InS(t)
The cumulative hazard function is defined as:-
t
A(t) = / A(u)du = —InS(t)
0
Thus;

S(t) = e

The Kaplan-Meier estimator is a non-parametric
estimator, used to estimate the survival function with

censoring on the order in which events and censored
observations Kaplan and Meier (1958)
proposed the so called product -limit estimate of
survival function:

st = [0 -4

g <t 7

occur.

where

. rjdenote the set of k distinct death time in the
observed in the sample.

* ris the number of subjects alive (at risk) just before
time tj(the Jj"ordered survival time).

. d].denotes the number who died at time t.

The Kaplan-Meier plots are used to see whether there
is difference in survival time or not between groups
of covariates under investigation. But the plot cannot
be used to decide whether the survival time of women
breast cancer in each covariate is different or not and
for this purpose log-rank test is used (Mantel and
Haenszel, 1959). The test statistic for log rank test is
given by:

[>=(do; — r()j%)}z >

b rojrigds (v —d;) ~ XM

r3(1—r;)

2 —
Xlogrank —

where
* d is the number of failure in j"time of 1% group
J
* d,is the number of failure in jtime of 2" group
. d}.is the number of failure in j*time (d0j+ dlj)
* r,isthe number at risk at j"time of 1% group
)
* r, isthe number at risk at j"time of 2" group
J)
° ris the number at risk at j"time (r0j+ ru)
The hypotheses to be tested are:-
H,: - There is no difference between the survival curves.

H :- There is difference between the survival curves.

The purpose of Cox PH model allows us to examine
how specified factors influence the rate of a particular
event happening at a particular point in time. This
rate is commonly referred as the hazard rate. Thus,
the relationship of predictors and the time-to-event in
survival analysis is given through hazard function as
follows:

A(t|Z) =A0(t)ef0Z = A0(t)ef1Z1+.....+SpZp
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where

- A(t|Z) is the hazard at time t for a subject with a set
of predictors Zy---'Z,,

- A,(8) is the baseline hazard function, and

- Bl,...,ﬁp are the model parameters describing the
effect of the predictors on the overall hazard

The interpretation of the Cox PH model can be done
using hazards ratios, which define as the ratio of two
individuals with different covariate.

The corresponding survival function for Cox PH model
is given by :

S(t|12) = [S0(t)]e”B1Z1+,.,+ppZp (1)
where, S (t) is the base line survival function
Accelerated Failure Time (AFT) Model

In most cases, the AFT models can provide more
accurate estimates than CoxPH model. The key
differences between the two models are baseline
hazard function and ways of estimating coefficients
(Kleinbaum& Klein, 2011).

The AFT model is parametric model and an alternative
model to fit the survival data (Pourhoseingholi et al.,
2011). Some of the standard parametric AFT models
are Exponential, Weibull, Lognormal, and log logistic
(Datwyler and Stucki, 2011).

The survival function of an individual with covariate X
at time t, in the accelerated failure time models, is the
same as the baseline survival function at time t is

Exp(B.X +,.. ,+ﬁpoi), where ,Bl,,..,Bp are coefficients of

171
the regression. Thus the survival function of time t,

S(t]X) = S, [t * exp(B X, +pmmees ,+[3po1.)] for all t=0.

171

The effect of the covariates on the survival function
is changed by a factor exp(f°X) which is called
accelerated factor.

The AFT model treats the logarithm of survival time
as the response variable and includes an error term
that is assumed to follow a particular distribution. The
AFT model can be written as follows:-

logT=pu+p X +

. G - ,+ﬁpoi+ o¢,
where: u is an intercept, logTjs the log-transformed
survival time, XX are explanatory variables

with coefficients ﬂl,...,ﬁp, grepresents residual or

unexplained variation in the log-transformed survival
times and o is the scale parameter.

Table 2.1. Commonly used distributions and parameters
in AFT models

Distribution f(t) S(t) Alt)
Exponential Ae-At e-At A
Weibull Aptp-le-pt e-pt Aptp-1
Log-logistic | [YAsmp= | T Aper | 1o apir
Log-normal *’ﬁexp[j@ﬁ,f—;‘iﬁ] 1- q’[@gz__ﬁ] %
where

- A and p denotes scale parameter and shape
parameter respectively for Exponential, Weibull, &
Log-logistic distribution.

- oand p denote scale parameter and shape parameter
respectively for Log-normal distribution.

- ®(.) denotes the standard normal distribution
function.

METHODS OF STATISTICAL ANALYSIS
Descriptive Statistics

The frequency distribution table was also used to
summarize the data obtained from registration book
of patients based on the study variables in Oncology
Department of Black Lion Hospital, Addis Ababa,
Ethiopia.

Estimation of Parameters in AFT Model

The parameters of Cox-PH model were estimated by
partial likelihood function. (Cox, 1972).

The parameters of AFT models were estimated by
maximum likelihood method and Newton-Raphson
procedure (Jiezhi, 2009).

Model Building

We used Hosmer and Lemeshow (1998)
recommendations in selecting studyvariables.

Model Selection Criterion

The Akaike’s Information Criterion (AIC) was used to
choose the best AFT model from Exponential, Weibull,
Log-logistic and Log-normal model. (Akaikie, 1974).
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The model with smaller AIC is better as compared to
other. AIC is obtained by:-

AIC = -2log (L) + kp
where:
® pisthe number of parameters in the model
¢ Lis thelikelihood

e k is a constant and can be seen as a penalty for
additional parameters between 2 and 6 (often
2). The recommendation is to use a larger k with
small sample.

Model Diagnostics
Checking the Assumption of Cox PH Model

The assumptions of Cox-PH model was checked
by test of correlation (rho) and global test. The
assumptionsare valid if the test result is insignificant.

Adequacy Checking for the Parametric Baselines
Distribution

The plot results (Datwyler and Stucki 2011)

e log[S(t)] Vstgivesapproximately a straightline that
pass through the origin if exponential distribution
is reasonable.

e Jlog[-log[S(t)]] Vs log[t] gives approximately a
straight line (linear) if weibull distribution is
reasonable.

e Jlog[S(t)/1 - S(t)] Vs log(t) is linear if log-logistic
distribution is reasonable.

e ®1-S(t)] Vs log(t) is linear if log-normal
distribution is reasonable. where:

- S(t) denotes the corresponding survival function of

baseline distribution and estimated using kaplan-
Meier estimate.

- ®(.) denotes the standard normal distribution
function.

Residual Plot
The Cox-Snell residuals, r is defined by:
= ACTIY)
Where A" is the cumulative hazard function of the fitted
model. If the model fits the data, then the r].‘s should

have a standard (A = 1) exponential distribution, so
thataplotof ryversus the Nelson-Aalen estimator of the

cumulative hazard of the rj's should be approximately
straight line with slope 1 (Jiezhi, 2009).

DATA
Study Area

The study has been conducted on the data taken
from Black Lion Hospital, Ethiopia. The cancer unit
at the Black Lion Hospital provides chemotherapy,
radiotherapy; hormone therapy and other supportive
and palliative cares. It is the main center for cancer
registry, early detection, prevention, standard treatment
and palliative care in Addis Ababa. It started an
organized oncology service in 1998 Ethiopian calendar.

Study Population

A retrospective study has been conducted on the
data taken on breast cancer of women recorded in
Oncology Department of Black Lion Hospital, Addis
Ababa, Ethiopia. The population of this study was all
women with breast cancer who had been registered
at Oncology Department of Black Lion Hospital for
three years starting from September, 2016 up to
2018. The data has been carefully reviewed from the
registration log book and patients’ registration card;
any inadequate information encountered was checked
from the file and excluded from analysis if proven to
be inadequate. Thus, the data has been collected from
patient follow up records based on the variables in the
study.

Inclusion and Exclusion Criteria

Inclusion Criteria: All women with breast cancer
registered with full information including study
variables of interest in the registration book or in the
chart were considered to be eligible for the study.

Exclusion Criteria: Women with insufficient information
regarding study variables on the registration book or
in the card were not eligible.

Data Collection Procedure

Ethical permission has been obtained from the
Oncology Department of Black Lion Hospital, Addis
Ababa, Ethiopia. Then secondary data were taken from
existing records in the hospital by trained enumerator
and theresearcher.

Variables in the Study

The response variable was survival time of women
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with breast cancer (in months), defined as the
difference between time of diagnosis and time to one
of the events “death”, “lost to follow up”, “dropped out”,
“stopped”, “transferred out to other health centers or
hospitals” occurred. Death was considered to be the
event of interest.

The factors considered for the purpose of survival
analysis of women with breast cancer were as
follows:-

1. Age (<30,31-49,>50)

2. Region (Addis Ababa, Oromia, Amhara, Southern
Nation and Nationality Peoples, Others)

Residence (Urban, Rural)
Oral contraceptives (Not used, used)

Alcohol consumption (No, Yes)

3
4
5
6. Family history of breast cancer (No, With)
7. Breast Feeding (No, Yes)

8. Recurrence (No, Yes)

9. Tumor size (< 2 cm, 2-5 cm, >5cm )

10. Histologic grade (I, I1, I11)

11. Treatments taken (Chemotherapy, Radiotherapy,
Surgery, Hormone Therapy, Combination of the
two or more)

12. Stages of breast cancer (I, II, 111, IV)
Table 5.2. Log-rank test of each the covariates

RESULTS
Descriptive Analysis

The minimum and maximum event time observed
for women with breast cancer follow up were 6 and
36 months, respectively. Among those women with
breast cancer patients, about 60.40% were censored
and the remaining 39.60% were died. Fifty percent
of women with breast cancer patients survived 33
months or above it.

In Appendix Table 5.1, exhibits, the survival time of
women with breast cancer inAddis Ababa, Oromia,
Amhara,and SNNPaswellasinall otherregion 38.10%,
27.40%, 15.50 %, and 9.50%, respectively. The survival
time of women appears higher than women using oral
contraceptive. The tumor size of 27.4%, 34.10% and
38.60% of women with breast cancer have a size of
< 2 cm, 2-5 cm and >5 cm, respectively. The women
having higher tumor size have low survival time. The
women, who go for treatment into the hospital at the
later stage, have low survival time.

Comparison of Survival Time of Women Patients

The log-rank test in Table 5.2 shows, there is
significant difference in the survival time of women
with breast cancer for age, oral contraceptives, alcohol
consumption, family history of breast cancer, breast
feeding, recurrence, tumor size, histologic grade,
treatments taken and stages of breast cancer since
there corresponding p-values are smaller than the
common level of significance (5 %).

Covariates Chi-square Degree of freedom P-value
Age 19.80 2 <0.0001
Residence 0.60 1 0.5000
Breast Feeding 5.60 1 0.0200
Oral Contraceptives 4.00 1 0.0470
Alcohol Consumption 12.10 1 0.0005
Family History of Breast Cancer 5.10 1 0.0200
Recurrence 7.40 1 0.0070
Tumor Size 9.10 2 0.0100
Histologic Grade 6.10 2 0.0490
Treatments Taken 12.00 4 0.0200
Stages of Breast Cancer 139.00 3 <0.0001
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Cox Proportional Hazard Model
Checking the Assumption of Cox-PH

Table 5.3. Shows test of assumption in Cox-PH model

Covariates rho Chi-square P-value

Age 0.00791 0.0205 0.8863
Residence 0.60 0.1216 0.5000
Breast Feeding 0.07917 2.1373 0.0148
Oral Contraceptives -0.01793 0.1216 0.1273
Alcohol Consumption 0.02202 0.1829 0.6689
Family History of Breast Cancer -0.04066 0.4827 0.4872
Recurrence 0.04570 0.6259 0.1429
Tumor Size 0.06610 1.4410 0.0300
Histologic Grade 0.07225 1.7019 0.1920
Treatments Taken 0.12584 5.0502 0.0185
GLOBAL TEST NA 11.2956 0.0260

The values of rho in Table 5.3 above exhibits that
the assumptions of Cox-PH model completely failed
because the values for breast feeding, tumor size
and treatments (taken) are less than (5%) level of
significance. For global test the assumptions of Cox-
PH also failed due to significance of the result.

Accelerated Failure Time Models

For the survival time of women with breast cancer
data, we fitted AFT models such as Exponential,
Weibull, Log-logistic and Lognormal distribution
taking all the covariates found to be significant in
the uni-variable case at 5% level of significance. The
summary of uni-variable AFT model analysis is given
in Table 5.4.1 Appendix.According to the Table, the

Table 5.4.2. Comparisons of AFT models using AIC

AFT (Exponential, Weibull, Log-logistic & Log-normal)
models shows that age, alcohol consumption, family
history of breast cancer, breast feeding, recurrence,
tumor size, histologic grade, treatments (taken) and
stages of breast cancer are significantly associated
with survival time of women with breast cancer at
5% level of significance. In Weibull distribution oral
contraceptives was also significantly associated with
survival time of women at 5% level of significance.

To compare the efficiency of these models AIC is used
and the one with the smallest AIC fit the data very well
than the others. All AFT models and the corresponding
AIC values are given in Table 5.4.2 below. Weibull AFT
model (AIC =2754.316) found to be the best for the
survival time of women with breast cancer.

Distribution AIC
Exponential 3146.397
Weibull 2754.316
Log-Logistic 2774.607
Log-normal 2795.853

Weibull Accelerated Failure Time Model

The final results for the Weibull AFT model is shown as

in Table 5.4 and we find that the survival time of woman

with breast cancer significantly affected by age, oral
contraceptives, alcohol consumption, breast feeding,
tumor size, histologic grade, treatments taken and stages
of breast cancer.
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Table 5.5. Result of maximum likelihood parameter estimates of the Weibull AFT model

Covariates Categories 5 SE[S] 10 [95%Clp"] p-value
Intercept <30 4.3987 0.1499
Age 31-49 -0.1537 0.0676 0.858 [0.751,0.979] 0.0231
=250 -0.1942 0.0680 0.823 [0.721,0.941] 0.0043
Breast feeding No
Yes 0.0976 0.0374 1.103 [1.025,1.186] 0.0091
Oral contraceptives Not used
Used -0.2596 0.0818 0.771 [0.804,0.992] 0.0015
Alcohol consumption No
Yes -0.3462 0.0828 0.707 [0.601,0.832] <0.0001
<2cm

Tumor size 2-5cm -0.0893 0.0501 0.915 [0.829,0.998] 0.0145
>5cm -0.0990 0.0480 0.906 [0.824,0.995] 0.0392

I
Histologic grade 11 0.0466 0.0430 1.048 [0.963,1.140] 0.2777
I11 0.1435 0.0475 1.154 [1.0517,1.267] 0.0025

I
Stages of breast cancer 11 -0.5598 0.1320 0.571 [0.441,0.740] <0.0001
I -0.7586 0.1308 0.468 [0.362,0.605] <0.0001
v -0.9251 0.1313 0.397 [0.307,0.513] <0.0001

@: indicates Acceleration factor; 95%CI for ¢: 95% confidence interval for acceleration factor; SE: standard error

Interpretation of Weibull AFT Model

Under the Weibull AFT model, keeping the effect of
other factors constant, the estimated acceleration
factor for women with breast cancer patients of age
31 to 49 and 50 or above 50 years old are estimated to
be 0.858 with [95 % CI: 0.751, 0.979] and 0.823 with
[95% CI: 0.724,0.941] respectively. Thus, the expected
survival time of women with breast cancer patients
decrease by 14.20% and 17.70% for women aged 31
to 49 and 50 or above 50 years older, respectively, as
compared to women with breast cancer patients of age
30 or below 30 years. The 95% confidence interval for
acceleration factors of both age group did not include
one and p-values are small (p-value=0.0231 and
p-value= 0.0043) which implies that both age group
has significant effect on the survival time of women
with breast cancer patients.

By observing breast feeding of women with breast
cancer patients, keeping the effect of other factors
constant, the estimated acceleration factor for women
in breastfed a child is estimated to be 1.103 with [95%
Cl: 1.025, 1.186] in which the expected survival time

is 10.30% higher than women did not breastfed child.
The 95% confidence interval for acceleration factor
of women breastfed a child did not include one and
p-value is small (0.0091) which implies that women
breast feeding has significant effect on the survival
time of women with breast cancer .

Looking for women oral contraceptive use, keeping
the effect of other factors constant, the estimated
acceleration factor of women using oral contraceptive
is estimated to be 0.771 with [95% CI: 0.804 , 0.992]
which implies the expected survival time decreases by
22.90% than women did not use oral contraceptive.
The 95% confidence interval for acceleration factor of
women oral contraceptive use did not include one and
p-value is small (0.0015) which implies that women
oral contraceptive has significant effect on the survival
time of women with breast cancer patients.

On other hand, keeping the effect of other factors
constant, the estimated acceleration factor for women
patients consuming alcohol is estimated to be 0.707
with [95% CI: 0.601, 0.832]. The 95% confidence
interval for the acceleration factor did not include
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one and p-value is small (P-value=<0.0001). Thus,
women consuming alcohol has significant effect on
the survival time of patients and the expected survival
time of women with breast cancer consuming alcohol
decreases by 29.30% than not consuming alcohol.

Regarding tumor size of women breast cancer, keeping
the effect of other factors constant, the estimated
acceleration factor for women with breast cancer
patients of tumor size 2 to 5 and above 5 centimeters
are estimated to be 0.915 with [95% CI: 0.829, 0.998]
and 0.906 with [95% CI: 0.814 , 0.985] respectively.
Thus, the expected survival time of women with
breast cancer decreases by 8.50% for tumor size 2
to 5 centimeters and 9.40% for tumor size above 5
centimeters of women with breast cancer as compared
to women with breast cancer patients of tumor size 2
or below 2 centimeters. The 95% confidence interval
for acceleration factor of both tumor size of women
breast cancer did not include one and p-value are
small (p-value=0.0145 and p-value=0.0392) which
implies that both tumor size of women with breast
cancer has significant effect on the survival time of
women with breast cancer patients.

Moreover, for those patients having histologic grade
three, keeping the effect of other factors constant,
the estimated acceleration factor is estimated to be
1.154 with [95% CI: 1.052 , 1.267] which implies
that the expected survival time increases by 15.40%
than women having histologic grade one. The 95%
confidence interval for acceleration factor of women

Exponential

.
= 2P
=
= _l
=
= B
=] ]
= _]
D T T T T T T
5 10 15 20 25 30 35
Time
= L og-logistic
= — ]
= |
=
i —
= o
=
= o«
=
= _
= w2
= T T T T
2.0 25 3.0 35
log(Time)

breastfed a child patients did not include one and
p-value is small (0.0025) which implies that women
having histologic grade three has significant effect
on the survival time of women with breast cancer
patients.

Finally, observing for stages of women with breast
cancer, keeping the effect of other factors constant, the
estimated acceleration factor for stage I, Il and IV of
breast cancer are estimated to be 0.571 with [95% CI:
0.441,0.738], 0.468 with [95% CI: 0.362, 0.605] and
0.397 with [95% CI: 0.307, 0.513] respectively. Thus,
the expected survival time of women with breastcancer
decreases by 42.90%, 53.20% and 60.30% for stage II,
[T and IV of women with breast cancer respectively as
compared to stage one. The 95% confidence interval
for acceleration factor of those three stages of breast
cancer did not include one and p-value are small
(<0.0001) and this indicates that stage II, III and IV
of breast cancer has significant effect on the survival
time of women with breast cancer patients.

It can be observed from Figurel, below, the plots
for baseline distribution and the plot for Weibull
distribution are approximately straight line or
linear. Thus, the plot result shows fitting the Weibull
distribution is reasonable.

WWeibull
= ]
= -
= ;
= _|
o
= P
= ]
g @
T T T T
2.0 25 3.0 3.8
log(Time)
L og-normal
= [l
2 = ]
= _|
= _|
- = _]
E 7
= W |
= o« T T T T
2.0 25 3.0 3.5
log(Time)

Figure 1. Figure shows baseline distributions plot for survival time of women breast cancer patients’ data
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Cox-Snell Residuals Plot

By observing Cox-Snell residuals plot Figure 2
below, the Weibull AFT model fits women with

breast cancer patients data, since the plot of
Cox-Snell residuals against cumulative hazard
function of residuals is approximately a straight
line with slope one.

Cox-Snell Residuals Plot for Weibull Distribution

00 02 04 06

T T
0.2

Cumulative Hazard Function of Residuals

T T T
0.3 0.4 0.5

Cox-Snell Residuals

Figure 2. Figure shows Cox- Snell residuals plots of Weibull distribution for survival time of women breast cancer
patients’ data

Likelihood Ratio Significance Test of the Weibull
AFT Model

The likelihood ratio test in Table 5.5 below shows
that the Weibull AFT model is significant. In addition,

the likelihood ratio test shows that the Weibull AFT
model can fit women breast cancer data well since the
likelihood values of the full model has improvement
after the covariates were added in the model than
likelihood of null model.

Table 5.5. The likelihood ratio significance of Weibull AFT model

Loglik(intercept only) Loglik(model) Chi-square(x?) Degree of Freedom (Df) p-value
-1463.00 -1361.20 203.450 12 <0.0001
DISCUSSION recurrence, tumor size, histologic grade, treatments

The main aim of this study was to identify factors
affecting the survival time of women breast cancer
data set, which was obtained from Black Lion Hospital.
The Cox-PH model was applied for this data but its
assumptions were violated. Therefore the AFT models
with baseline distribution: Exponential, Weibull, Log-
logistic and Log-normal were used.. To compare the
efficiency of different AFT models AIC was calculated
and Weibull AFT model found to be the best for the
survival time of women with breast cancer. The result
of this study was consistent with study done on breast
cancer cases by Ahmad et al. (2015) and Baghestani
etal. (2015).

Under uni-variable analysis the Weibull AFT model
shows that age, alcohol consumption, family history
of breast cancer, breast feeding, oral contraceptives,

taken and stages of breast cancer were significantly
associated with survival time of women with breast
cancer patients at 5% level of significance.

From result of multivariable analysis of Weibull
AFT model the survival time of woman with breast
cancer patients significantly affected by age, oral
contraceptives, alcohol consumption, breast feeding,
tumor size, histologic grade and stages of breast cancer.
The results of this study was in agreement with a study
by Hoang (2014) on survival time of breast cancer
patients using Weibull AFT model which indicates that
age and stages of breast cancer has effect on survival
time of women with breast cancer patients.

From the result of this study the age of women breast
cancer patients has a significant effect on the survival
time of women breast cancer and their survival time
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decreases as they gets older. The study by Hoang in
2014 also showed the same results.

The survival time of women with breast cancer patients
significantly affected by women breast feeding and
the survival time of women breastfed their child was
higher than that of do not breastfed child.

On other hand, the survival time of women consuming
alcohol decreases as compared to women did not
consume alcohol and this result was consistent with
study done by Chen et al. (2011).

The study done by Urban et al. (2012) showed that
the survival time of women with breast cancer
patients significantly affected by oral contraceptives
and the expected survival time of women using oral
contraceptives was less as compared to women did
not use oral contraceptives. This result of our study
was consistent with the current study.

The survival time of women with breast cancer of
tumor size 2 to 5 centimeters and above 5 centimeters
were decrease as compared to women with breast
cancer of tumor size 2 or below 2 centimeters. This
result was justified bythe study by Mensah et al.
(2016) in Ghana.

In addition, the histologic grade at diagnosis was
significantly affected the survival time of women
with breast cancer and the survival time was high
for women in histologic grade three as compared to
women in histologic grade one. This was also reported
by Ahmad et al in 2015.

The stages of breast cancer have significant effect
on the survival time of women with breast cancer
patients. The study done by Allemani et al. (2015) and
Hoang (2014) also showed that the stages of breast
cancer at diagnosis has been significantly affected the
survival time of women with breast cancer patients.
From the results of these two studies the survival time
of women with breast cancer was smaller as the stage
increases as in result of this study.
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Covariates Categories N of Censored (%) N of Death(%) Total
<30 91(18.40) 29(9.00) 120(14.70)
Age 31-49 235(47.50) 144(44.40) 379(46.30)
>50 169(34.10) 151(46.60) 320(39.10)
Addis Ababa 184(37.20) 128(39.50) 312(38.10)
Oromia 140(28.30) 88(27.20) 228(27.40)
Region Ambhara 84(17.54) 43(13.30) 127(15.50)
SNNP 44(8.90) 34(10.50) 78(9.50)
Others 43(8.70) 31(9.60) 74(9.50)
Residence Urban 262(52.90) 158(48.80) 420(51.30)
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Rural 233(47.10) 166(51.20) 399(48.70)
Breast feeding No 228(46.10) 175(54.40) 403(48.20)
Yes 267(53.90) 149(46.60) 416(50.80)
Oral contraceptives Not used 262(52.90) 146(45.10) 408(49.80)
used 233(47.10) 178(54.90) 411(50.20)
Alcohol consumption No 258(52.10) 133(41.00) 391(47.70)
Yes 237(47.90) 191(59.00) 428(52.30)
Family history of breast cancer No 196(39.60) 161(49.70) 357(43.60)
With 299(60.40) 163(50.30) 462(56.40)
Recurrence No 187(37.80) 159(49.10) 346(42.20)
Yes 308(62.20) 165(50.90) 473(57.80)
EXTENSION OF TABLE ABOVE
Patients Status
Covariates Categories N of Censored(%) N of Death(%) Total
< 2cm 152(30.70) 72(22.20) 224(27.40)
Tumor size 2-5cm 164(33.10) 115(35.50) 279(34.10)
>5 179(36.20) 137(42.30) 316(38.60)
I 136(27.50) 108(39.50) 312(38.10)
Histologic grade II 140(28.30) 88(27.20) 228(27.40)
111 84(17.54) 43(13.30) 127(15.50)
Chem 152(30.70) 102(31.50) 254(31.00)
Treatments taken Rad 79(16.00) 36(11.10) 115(14.00)
Sur 47(9.50) 31(9.60) 60(7.30)
Hor 47(9.50) 47(9.50) 47(9.50)
Comb>2 47(9.50) 47(9.50) 47(9.50)
I 129(26.10) 7(2.20) 136(16.60)
Stage of breast I 162(32.70) 62(19.10) 124(27.40)
cancer 11 130(26.30) 106(32.70) 236(28.80)
v 74(14.90) 149(46.00) 223(27.20)

where N denote number , SNNP is South Nation Nationality of Peoples and others stands for region not listed
here (Tigray, Harare, Diredawa, Benishangul-gumuz, Gambela, Somalie, Afar, Non-identified)

Table shows Counts for patient status

Patient Status Number of Patients (%)
Censoring 495(60.40)
Death 324(39.60)
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Table 5.4.1. Uni-variable AFT models analysis results using different baseline hazard function
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