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ABSTRACT

Cancer is a universal disease that drastically affects people regardless of race, sex, socio-economic
status and culture. At an approximated population size of 2.3 million people, Namibia is not spared
from this disease, with breast cancer diagnosis becoming more rampant in the country. For this
reason, this paper was aimed at examining the prevalence and trends for breast cancer patients
regardless of patients’ sex, as well as establishing the risk factors associated with breast cancer in
Namibia. Secondary data obtained from the Cancer Association of Namibia from 2013 to 2016
was used. Survival analysis techniques (Kaplan-Meier and Cox Proportional Hazard) were used to
estimate the survive time of the breast cancer patients. Results revealed that Khomas and Oshana
regions had the highest percentage of reported breast cancers cases. It also revealed that the survive
time of breast cancer was associated with the patient’s age group and ethnicity. Furthermore,
the survival time for patients aged 41-50 years and 61-70 years were higher, compared to patients
who were less than 31 years of age while the survival rate for patients aged 81-90 years was low.
Therefore, there is still a need for a greater focus along the breast cancer care pathway in Namibia,
with emphases on improving access to early diagnosis at early age.

© 2021 ISTJN. Published by ISTJN. All rights reserved.

1 Introduction
Hejmadi (2010) defined cancer as a disease in which a group of abnormal cells grow uncontrollably by disre-

garding the normal rules of cell division. Its growth can develop in any parts of the human body and the most
common parts are breasts, colon, lungs and prostate. Although the lapse of time between awareness of a problem
and seeking medical attention can also affect the impact of diagnosis and treatment of cancer, the fear of this
disease is very strong that a person may delay examinations and diagnosis hoping that the signs and symptoms
will disappear with time. Unfortunately, if not detected on time and treated on time, cancer can make treatment
less likely to succeed and reduce the chances of survival. According to the 2014 report of the World Health
Organization (WHO), cancer is a leading cause of disease worldwide. In 2012, an estimated 14.1 million new
cancer cases were recorded with lung, breast, colorectal and stomach cancers accounting for more than 40% of
all diagnosed cases worldwide (WHO, 2014). Lung cancer was the most common cancer diagnosed among the
men (16.7% of all new cases), while breast cancer was the most common cancer diagnosed among the women
(25.2% of all new cases).

Cancer is a universal disease that affects people regardless of their race, sex, socio-economic status and culture
(Iita, 2009). With an approximated population size of 2.3 million people (Namibia Statistics Agency, 2012),
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reported cancer cases in Namibia are elevating. In a research study conducted by the Namib Time in 2013, breast
cancer is fast becoming the third most rampant type of cancer in Namibia. In 2008, there were 253 women and
7 men who had breast cancer, while in 2009, there were 278 women and 6 men who developed breast cancer. In
2010, there were 288 cases in total, while in 2011 there were 291 new cases in women and 5 new cases in men
(as cited by Mowa (2016) pp.3). With these numbers continuously increasing, awareness in cancer education and
research are of utmost importance. Moreover, according to Carrara (2017), breast cancer in the years 2010 to
2014 was recorded as being the most cancer diagnosed among Namibian women, totaling at 1579 cases. Carrara
(2017) further indicated that the annual breast cancer incidence has increased with older age group, escalating
at 189.1 per 100 000 in women in the 70-74 years of age. This literally means that the number of breast cancer
incidences in Namibia is increasing despite the numerous cancer awareness and prevention programmes setups in
the country. Furthermore, the burden of cancer is increasing economically in developing countries like Namibia
due to cancer mortality, although it is difficult to accurately determine the exact value of cancer burden mortality
in these countries. For these reasons, this paper was aimed at examining the prevalence as well as risk factors
associated with breast cancer in Namibia. Pazvakawambwa and Embula (2017) did a study on cancer mortality
in Namibia. However, their study used a limited cancer data collected for a study period of 2000 to 2015, while
in this present paper, a study period of 2013 to 2016 was considered. In addition, the cancer data for 2013 to
2016 had more variables such as region of residence, marital status and occupation (to mention a few), compared
to the 2000 to 2015 data used in Pazvakawambwa and Embula (2017).

2 Materials and Methods
Kleinbaum and Klein (2015) define survival analysis as a collection of statistical procedures for data analysis

for which the outcome variable of interest is time until an event occurs. Survival analysis mainly focuses on the
survival function, the hazard function and the cumulative hazard function. A survival function is defined as the
probability that an individual will survives longer than time (Kleinbaum and Klein, 2012). Let this function be
denoted by S(t). Thus,

S(t) = P (T > t), (1)

where T is a survival time.

S(t) in equation (1) is a monotonically decreasing function of t with the properties:

S(t) =
{

1 if t= 0;
0 if t=∞. (2)

In other words, the probability of surviving at least time zero is 1, while at an infinite time, the probability of
surviving is 0. The hazard function is defined as the probability of failure during a very small time interval,
assuming that the individual has survived to the beginning of the interval. It is obtained as

lim
dt→0

Pr (T ∈ [t, t+dt] |T ≥ t)
dt

(3)

The cumulative hazard function is defined as the total number of failures or deaths over an interval of time and
it is obtained as

H(t) =
∫ t

0
h(u)du, (4)

where h(u) is the hazard risk and u is the accumulated risk.

26



Petrus & Oyedele/ISTJN 2021, 14:25–33.

2.1 Kaplan Meier
Kaplan Meier (KM) method is one of the best statistical methods used to measure the survival probability of

patients living for a certain period of time after treatment. It involves computing the probabilities of occurrence
of event at a certain point of time and these successive probabilities are then multiplied by any earlier computed
probability to determine the final estimate.

The general formula for KM estimation at time t when it comes to the survival function is given by:

Ŝ(t) =
∏

j|t, j≤t

(
nj−dj

nj

)
, (5)

where t is the time point, nj is the number of patient at risk and dj is the deaths at time t (Etikan et al., 2017).

2.2 Cox Proportional Hazard Model
The Cox Proportional Hazard (CPH) (survival) model is a regression model used for investigating the association

between the survival time of patients and one or more predictor variables (LaMorte, 2016). It simultaneously
assesses the effects of several risk factors on survival time (LaMorte, 2016). The CPH (survival) model is given
as:

hi(t) = h0(t)exp(βjXj) (6)

where hi(t) is the hazard function for patient i, h0(t) is the hazard function for a patient in the control group
(i.e., baseline hazard), exp(βj) is the hazard ratio that measures the effect of the jth predictor variable on the
survival time and Xj is the jth predictor variable, for j = 1, 2, . . . ,P .

2.3 Data
In this paper, the study population was all the recorded cancer patients from 1st of January 2013 to 30th of

December 2016, obtained from the Namibia National Cancer Registry of the Cancer Association of Namibia. This
registry had 11,757 reported diagnosed cancer cases of Namibian nationality, of which 5384 (45.8%) were males,
6360 (54%) were females, and 13 (0.1%) patients were unknown. Data for 2017 and 2018 were not available
during the duration of this study. All patients diagnosed with breast cancer in Namibia were considered in this
study. Furthermore, the predictor variables in this paper were the patients’ sex, age group (in years), occupation,
tobacco use, alcohol consumption, marital status, ethnicity, region, treatment, treatment facility and date of
diagnosis, while the event variable was the patient’s status (alive or dead) measured by their age at diagnosis and
their age at death. Treatment facility and region were identified according to the geographical location of the
patient’s address. Microsoft Excel (2013) was used to clean the study data, while the R software version 3.5.1
(R Core Team, 2017) was utilized to perform the fitted CPH (survival) modelling.

3 Results
Of the 11,757 reported diagnosed cancer cases in Namibia between January 2013 to December 2016, 1148

(10%) were reported as breast cancer. Out of these cases, 178 (16%) cases were reported in 2013, 384 (33%)
cases in 2014, 356 (31%) in 2015, while 230 (20%) cases were reported in 2016. Figure 1 shows the reported
breast cancer cases across sex. It can be seen that out of the 178 cases reported in 2013, 8 (4.5%) were males
while 170 (95.5%) were females. It can be observed that in 2014, 10 (2.6%) were males while 374 (97.4%) were
females. In 2015, out of the 356 breast cancer reported cases 12 (3.4%) were males while 344 (96.6%) were
females. On the other hand, in 2016, 5 (2.2%) males and 225 (97.8%) females breast cancer cases were recorded
as seen in Figure 1.

27



Petrus & Oyedele/ISTJN 2021, 14:25–33.

Figure 1: Reported breast cancer case across sex from 2013-2016

Figure 2 shows the percent distribution of reported breast cancer cases across regions in Namibia. From Figure
2, Oshana (45) and Khomas (29) regions had the highest reported breast cancer cases in 2013, followed by Erongo
(11), Okavango (11) and Otjozondjupa (11) regions. In 2014 regions that had the highest reported breast cancer
cases were Khomas (113) and Oshana (87), followed by Erongo (18), Okavango (18) and Otjozondjupa (18)
regions. Khomas (106) and Oshana (49) regions had the highest reported breast cancer cases in 2015 followed
by Erongo (26), Otjozondjupa (23) and !Karas (22) regions. However, in 2016 the regions that had the highest
reported breast cancer cases were Khomas (38) and Erongo (17), followed by Ohangwena (13) !Karas (11) and
Otjozondjupa (9). Overall, Khomas (286) and Oshana (188) regions had the highest number of breast cancer
cases reported in 2013-2016, as shown in Figure 2.

Figure 2: Number of reported breast cancer cases per regions in Namibia from 2013-2016

Looking at the age distributions across the study years, shown in Figure 3, age groups 51-60 (40), 61-70 (35)
and 41-50 (33) years had the highest reported breast cancer cases in 2013, followed by age group 31-40 (28)
years. The age groups which had the highest breast cancer cases in 2014 were 41-50 (90), 51-60 (85) and 61-70
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(60) years, followed by age group 31-40 (56) years. In 2015 age group 51-60 (87) and 41-50 (84) years had the
highest reported breast cancer cases, followed by age group 31-40 (55) and 61-70 (47) years. Consequently in
2016 the age group that had the highest breast cancer cases were 41-50 (67) and 61-70 (53) years, followed by
51-60 (41) and 31-40 (35) years. Overall, age groups 41-50 (274) and 51-60 (253) years had the highest numbers
of breast cancer cases reported in 2013-2016, as shown in Figure 3.

Figure 3: Reported breast cancer cases across age group from 2013-2016

Figure 4: Kaplan Meier curve for age group, where

With the age groups represented by 1 for ≤ 30 years, 2 for 31-40 years, 3 for 41-50 years, 4 for 51-60 years, 5
for 61-70 years, 6 for 71-80 years, 7 for 81-90 years and 8 for ≥ 91 years in Figure 4, it can be observed that the
cumulative survival proportion looked to be much higher for the age groups 41-50 years, followed by 61-70 years,
and appeared to be much lower for the age groups ≤ 30 and 71-80 years.

29



Petrus & Oyedele/ISTJN 2021, 14:25–33.

Moreover, testing for the equality of survival distribution using the log rank (Mantel-Cox) test, only the patient’s
age group and ethnicity were significantly associated with their survive time at a 5% significance level, as shown
in Table 1.

Table 1: Log rank (Mantel- Cox) test of equality of survival distributions

Furthermore, for the fitted CPH survival model of this paper, the predictor variables that were considered were
those that had a probability value (p-value) less than a 5% significance level under the performed (univariate)
KM analysis. This elimination scheme was used because not all the predictors were (statistically) relevant in the
modelling of survival time. If a predictor variable has a p− value greater than a 5% significance level in the
univariate analysis, it is highly unlikely that this predictor variable will significantly contribute to a model which
includes other predictor variables.

Table 2 shows the output obtained from the fitted CPH regression model (equation (6)). From this table,
it can be observed that there was an association between the patient’s survival time of breast cancer and age
group 41-50 years (p− value = 0.0038) when compared to the age group < 30 years. Likewise, there was an
association between the patient’s survival time of breast cancer and age group 61-70 years (p−value= 0.0449)
when compared to the age group < 30 years. Additionally, patients who were aged 41-50 years and 61-70 years
were 0.01 and 0.03 times at risk of being diagnosed with breast cancer respectively, compared to patients who
were less than 31 years of age. In other words, the survival time for breast cancer patients aged 41-50 years and
61-70 years were higher, compared to patients who were less than 31 years of age.
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Table 2: Output from the fitted CPH regression model

With respect to the patient’s ethnicity, although not significant at a 5% level of significance, it can be observed
that patients who were Damaras were 5.06 times at risk of being diagnosed with breast cancer compared to
patients who were whites as shown in Table 2. Likewise, patients that were Namas were 4.88 times at risk of
being diagnosed with breast cancer compared to patients who were whites. Moreover, patients that were in the
81-90 age group were 3.27 times at risk of being diagnosed with breast cancer compared to patients that were
less than 31 years old as shown in Table 2. Thus, the older the patient becomes the more likely they were to
being diagnosed with breast cancer.
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4 Discussion
From this study, it was revealed that the survive time of breast cancer was associated with patient’s age group

and ethnicity. This finding is in agreement with the study done by Pazvakawambwa and Embula (2017). However
their study indicated that region also influenced the cancer survive time. Patients that were Vambos were the
most diagnosed with breast cancer followed by Patients that were Whites. Breast cancer patients who were aged
41-50 years and 61-70 years had a high survive time, with HR values of 0.01 and 0.03 respectively, compared to
patients who were less than 31 years of age. These findings also concur with the conclusions made under the
univariate KM analysis in Figure 4. In addition the hazard ratio of breast cancer was 3.27 times higher for patients
aged 81-90 years, compared to patients who were less than 31 years old. This means that the older the patient
becomes the more likely they were to experience an event of breast cancer diagnosis. This finding is similar to the
observations made in Carrara (2017) and Breyer et al. (2018). Carrara (2017) concluded that the annual breast
cancer incidence had increased with older age group, escalating at 189.1 per 100 000 in women aged 70-74 years
while Breyer et al. (2018) found out that older age groups were more associated with the development of breast
cancer.

5 Conclusion
Breast cancer awareness programs should emphasis on early screening and impart more knowledge to women

and men in regions such as Khomas, Oshana, Erongo and Otjozondjupa due to their large number of reported
breast cancer diagnosis. Further research should be done on age categories 41-50 and 61-70 years and see other
competing risks (such as HIV and cancer related diseases) of breast cancer associated with these age groups.
Furthermore, the Ministry of Health and Social Services in Namibia should draft up the country’s first national
policy on breast cancer diagnosis and management, because at the moment there is none. The breast cancer
screening and awareness campaigns should be more prominent in the Khomas, Oshana, Erongo and Otjozondjupa
regions since they had the highest percentage of reported breast cancer cases from 2013 to 2016 and this invites
for further research on what are the contributing factors for breast cancer prevalence in these regions. Further
studies on this topic should consider exploring more predictor variables such as family health history of breast
cancer, duration on cancer treatment, types of treatment, adherence to treatment and the use of contraceptives.
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