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Abstract

Breast cancer is a type of cancer that is distinguished by the uncontrolled and abnormal growth of breast cells. Globally, it
remained the most frequently diagnosed neoplastic disease in women and the leading cause of cancer-related death. Despite the
increasing incidence of breast cancer in Ethiopia, there has been a limited study that determines the risk factors for breast cancer.
This study employed a hospital-based matched case-control design to analyze breast cancer risk factors for women seeking care
at the Hawassa University Comprehensive Specialized Hospital in Hawassa, Ethiopia. A hospital-based, unmatched case-control
study design was employed from March 1 to April 30, 2022, among 131 cases and 257 control women attending Hawassa
University Comprehensive Specialized Hospital. Data were collected using a standardized, pre-tested questionnaire. SPSS
version 20 was used for the statistical analysis of the data. Descriptive statistics were used to summarize the socio-demographic,
reproductive, and other characteristics of respondents. The bivariable and multivariable logistic regression analyses were used to
assess variables associated with breast cancer and were presented with a 95% confidence interval. The final result was displayed
using text figures and tables. In this study, age [AOR=5.79, 95%CI (2.11, 12.75)], family history of cancer (AOR=6.05, 95% ClI
(2.92 19.03), not consuming fruits (AOR=3.34, 955; Cl 1.32, 8.48), eating sea foods (fish) (AOR=.24, 95% CI 0.1, 0.60), using
packed food or drink (AOR= 4.10 95% CI, 1.23, 13.67), hormonal contraceptive use (AOR= 3.86 95%, CI 1.62, 9.24), having
history of breast injury (AOR= 3.29 95% CI 1.20 9.01), history of abortion (AOR=3.16, 95% CI 1.11 9.00), exposure of radiation
(AOR= 2.64 95% ClI, 1.14 6.15) were risk factors associated with breast cancer. Having a family history of cancer, not eating
fruits, not eating sea foods (fish), using packed foods or drinks, using hormonal contraception, having a history of breast injury,
a history of abortion, and previous radiation exposure were all risk factors for breast cancer. Health professionals should deliver
health education on the importance of a fruit and fish diet and its association with lower breast cancer risk.
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1. Introduction

1.1. Background

Cancer is a disease in which certain cells of the body grow
uncontrollably and spread to other parts of the body. It has the
potential to begin almost anywhere in the human body [1]. In
2020, an estimated 19.3 million new cancer cases (18.1 mil-
lion excluding non-melanoma skin cancer) and nearly 10.0
million cancer deaths (9.9 million excluding non-melanoma
skin cancers) occurred worldwide [2].

Breast cancer is a type of cancer that is distinguished by the
uncontrolled and abnormal growth of breast cells. Breast
cancer almost always occurs in the glands or ducts that pro-
duce milk and transport it to the nipple. Breast cancer is a
metastatic cancer and can commonly disseminate to distant
organs and systems such as the lymph nodes, bone, liver, lung,
and brain, which mainly accounts for its incurability. Staging
describes the extent of the breast cancer, including the size of
the tumor, whether it has distributed to lymph nodes, if it has
spread to distant parts of the body, and what genetic markers
are present [3].

The American Joint Committee on Cancer staged breast
cancer by using tumor node metastasis (TNM); stages 0—4 are
included, with subcategories for each step. Sub-stages can
provide information about a tumor's features, such as its hu-
man epidermal growth factor receptor 2 (HER?2) status. HER2
is a protein that controls the growth, division, and repair of
breast cells. When it doesn’t work properly, many abnormal
breast cells will be formed [4].

The clinical manifestation of breast cancer varies from
person to person. Some people show no signs or symptoms at
all. Some breast cancer symptoms include: a new lump in the
breast or underarm (armpit); thickening or swelling of a por-
tion of the breast; irritation or dimpling of breast skin; redness
or flaky skin in the nipple area or the breast; pulling in of the
nipple or pain in the nipple area; nipple discharge other than
breast milk, including blood; and changes in the size or shape
of the breast [5].

Globally, breast cancer remained the most frequently di-
agnosed neoplastic disease in women and the leading cause of
cancer-related death [6]. Breast cancer affects one out of
every four women and accounts for one out of every six
cancer deaths, ranking first in incidence in the vast majority of
countries [7]. According to WHO reports, in 2020, a total of
2.3 million women were diagnosed with breast cancer, and
685, 000 deaths were attributed to breast cancer worldwide
[8].

In Africa, breast cancer is responsible for 28% of all can-
cers and 20% of all cancer deaths in women; according to
evidence from GLOBOCAN, 74 072 women lost their lives
due to breast cancer, and 168 690 cases were estimated to
have occurred in 2018 [9]. The International Agency for
Cancer Research (IARC) estimated that the incidence of
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breast cancer varied from 26.8 per 100,000 women in Middle
Africa to 38.9 per 100,000 women in southern Africa in 2012
[10]. In Ethiopia, the incidence of breast cancer accounted for
22.6% of all cases of cancer and 17% of cancer mortality
annually [12]. However, little is known about breast cancer
risk factors in low- and middle-income countries due to poor
registration and reporting systems.

Breast cancer risk, like all cancer risks, is determined by a
variety of factors and differs from person to person. Repro-
ductive factors, including early menarche, late menopause,
null parity, and the absence of a history of breastfeeding,
increase the risk of breast cancer [11, 13].

Avoiding modifiable risks will help reduce morbidity re-
lated to cancer. According to reports from experts, successful
lifestyle changes could prevent 25% to 30% of breast cancer
cases [14]. These reductions will only be realized if targeted
prevention programs for high-risk women, as well as women
participating in population-based breast screening programs,
can be implemented during childhood, adolescence, and early
adulthood [11].

1.2. Statement of Problem

Breast cancer is an emerging public health problem with a
growing incidence in all countries since 1960. It was the
leading cause of cancer deaths among all women worldwide
[8]. The global incidence of breast cancer grew by 3.1% each
year, from 641,000 cases in 1980 to 1,643,000 cases in 2010
and 2.3 million in 2020 [8, 15]. Overall, the global burden of
cancer incidence and death is quickly increasing, reflecting
population aging and expansion as well as changes in the
prevalence and distribution of the key cancer risk factors [7].

Breast cancer rates are rapidly increasing in developing
nations as well as in high-income Asian countries, where rates
have traditionally been low. Breast cancer is the most com-
mon cancer among women in Africa as a whole. In Africa, the
estimated number of new cases in 2008 was 92,600, rising to
133,900 in 2012 [2].

In Ethiopia, breast cancer is rapidly becoming the most
frequent malignancy, with significant rates of morbidity and
death. For instance, of the 4139 newly diagnosed cases of
cancer registered between 2012 and 2013, 67% were female,
with breast cancer accounting for 31.5% [16]. The
age-standardized incidence rate of breast cancer was 43.3 per
100,000 females [10]. Incidence increased rapidly between
1997 and 2012, with a total of 3460 new cases of breast cancer,
averaging 216 incident cases per year [17].

The World Health Organization's Global Breast Cancer
Initiative (GBCI) aimed to reduce global breast cancer mor-
tality by 2.5 percent per year, averting 2.5 million breast
cancer deaths between 2020 and 2040. Reduced global breast
cancer mortality by 2.5 percent per year would prevent 25%
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of breast cancer deaths by 2030 and 40% by 2040 in women
under the age of 70. Health promotion for early detection,
timely diagnosis, and comprehensive breast cancer manage-
ment are the three pillars for achieving these goals [8].

Despite the fact that early diagnosis and treatment are the
mainstays for the prevention of cancer-related mortality, a
number of facility-based studies from developing countries
show many women present with late-stage For example,
women with stage 111 and 1V disease accounted for 71.2% of
breast cancer patients at the oncology units of the University
of Gondar and Felege Hiwot specialized hospitals in northern
Ethiopia [18], 77 percent of patients with breast cancer at
Mulago Hospital in Uganda, and 78% of breast cancer pa-
tients at the Angolan Institute of Cancer Control center [18,
19].

There is no single known cause for breast cancer; however,
evidence from different studies has shown that reproductive
factors increase the risk of breast cancer [13, 18]. Several
lifestyle-related factors have also been significantly associ-
ated with breast cancer development [12, 13, 20]. In addition,
studies of families with high breast cancer incidence have
shown that about 5%—7% of breast carcinomas are hereditary
[21].

However, in Ethiopia, limited data were found regarding
risk factors associated with breast cancer. Nationally, there
was no established risk factor for breast cancer in Ethiopia.
The Federal Ministry of Health of Ethiopia sets a strategic
objective for the prevention and control of non-communicable
disease (NCD), including breast cancer, through minimizing
risk factors and promoting a healthy lifestyle [22].

Ethiopia's population, on the other hand, is diversified, with
a vast range of lifestyles, cultures, socio-economic levels, and
reproductive and breastfeeding habits. These factors can af-
fect general health, including the risk of breast cancer [23].

In Hawassa University's comprehensive specialized hos-
pital oncology center, breast cancer is one of the top diseases
among diagnosed malignancies [24]. Breast cancer was found
to be the most common cancer, accounting for 18.62% of all
cancers registered at Hawassa University Comprehensive
Specialized Hospitals (HUCSH) [25].

Despite the increasing incidence of breast cancer in Ethio-
pia, there has been a limited study that determines the risk
factors for breast cancer. Furthermore, there was an insistence
on finding different studies. Additionally, those studies that
were done in Ethiopia previously in Addis Ababa recommend
further research on the same area. Therefore, this study is
aimed at assessing predictors of breast cancer among women
attending Hawassa University's comprehensive specialized
hospital.

1.3. Objectives of Study

General Objective
To examined a hospital-based matched case control study
of the breast cancer risk factors for women who visit the

58

Hawassa university comprehensive specialized hospital in
Hawassa, Ethiopia, 2022.

1.4. Significance of Study

Despite the fact that early diagnosis and treatment are the
mainstays for preventing cancer-related mortality, many
women from developing countries, including Ethiopia, pre-
sent with late-stage breast cancer. Therefore, the findings of
this study will help health-care providers identify risky groups
early and prioritize effective diagnostic services and appro-
priate treatment modalities.

Furthermore, the findings of this study can aid health pol-
icymakers in developing locally effective prevention and
health promotion strategies for identified risk factors. Identi-
fying risk factors for breast cancer can enhance early detec-
tion of breast cancer among high-risk groups through effec-
tive diagnostic technology; this will further help to achieve
the health sector transformation plan (HSTP) of the Ministry
of Health.

The findings of the study can add knowledge to existing
body of evidence and can be used as base-line information for
further study.

2. Materials and Method

2.1. Study Design and Period

A hospital based un-matched case control study design
was employed from March 1 —April 30, 2022.

2.2. Study Setting

Hawassa University is one of the leading teaching institu-
tions in Ethiopia, located in the Sidama region, 275km south
of Addis Ababa. Hawassa University comprehensive spe-
cialized hospital, which was established under Hawassa
University, provides health services for more than 5 million
people. The hospital was established in 1991 E.C. and ac-
commodates about 400 beds for inpatient service, of which
250 are functional [24]. The hospital consists of different units
that provide services for the community. Oncology Center is
one of the units established in 2007 E.C. under Hawassa
University Comprehensive Specialized Hospital. Since its
establishment, the center has provided both curative and re-
habilitative services for different types of malignancies. Ac-
cording to the oral report of the oncology unit director, in the
oncology center, a total of 1023 breast cancer patients were on
follow-up in 2021. The frequency of patient visits varies by
the type of treatment they are taking. Each month, on average,
79 patients with breast cancer visit the oncology center for
treatment. Patients who are on hormonal treatment visit every
third month, while those who are on chemotherapy therapy
visit every 21 days.


http://www.sciencepg.com/journal/crj

Cancer Research Journal

http://www.sciencepg.com/journal/crj

2.3. Populations

2.3.1. Source Population

All women visiting the Hawassa university comprehensive
specialized hospital.

2.3.2. Study Population

The cases were all women who had histologically con-
firmed breast cancer and visited Hawassa University's com-
prehensive specialized hospital during the data collection
period (March 1-April 30, 2022).

Controls were all women free of breast cancer who visited
Hawassa University's comprehensive specialized hospital
during the study period (March 1-April 30).

Ascertainments of the cases and control

Cases of breast cancer were ascertained by reviewing
documents, clinical diagnoses, and histologically confirmed
evidence for breast cancer.

To ascertain control of diseases, clinical breast examina-
tions (CBE) were performed by senior physicians before
recruiting participants to study. A clinical breast examination
is a very low-cost test that could improve the detection of
breast cancer. Clinical breast examination, which contributes
independently to mammography in the detection of breast
cancer, has a sensitivity of 54% and a specificity of 94% in the
detection of breast cancer. A CBE was considered abnormal
in the presence of a palpable mass, nipple discharge, skin or
nipple retraction, edema, erythema, or skin ulcers [26].

2.4. Eligibility Criteria

2.4.1. Inclusion Criteria

All women aged >15 years and diagnosed with clinically
and histologically confirmed breast cancer were included as
cases, and controls were all women aged >15 years who came
for other conditions unrelated to cancer at the Hawassa Uni-
versity Comprehensive Specialized Hospital during the study
period.

2.4.2. Exclusion Criteria

Breast cancer cases and controls women who were criti-
cally ill and unable to provide information and control who
had abnormal clinical breast examination results were ex-
cluded from the study. Cases that revisited Hawassa Univer-
sity during the data collection period were excluded.

2.5. Sample Size Determination

The sample was estimated based on a double population
formula using Epi-Info based on the following assumptions: a
confidence level of 95%, 80% power, and 1:2 ratios of cases
to controls. To determine the required sample size for this
study, various factors that were significantly associated with
the outcome variables were considered, and the maximum
sample size was taken.

Table 1. Sample size calculation based on different factor.

Proportion of expo-
sure in control %

Sno Confidence Power of C-C Odd

' level (alpha) study ratio ratio
1 95% 80% 1:2 211 145
2 95% 80% 1:2 2.38 25%
3 95% 80% 1:2 241 30.17
4 95% 80% 1:2 0.294 88.07
5 95% 80% 1:2 5 56.36

Based on above table largest sample sizes determined by
using Epi Info 7 Stat Calc software for unmatched
case-control were 380. By adding 10% non-response rate the
final sample size was 408 (136 cases and 272 controls).

2.6. Sampling Technique and Procedure

Cases were selected from confirmed breast cancer women
attending Hawassa University comprehensive specialized
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Calculated sam-

Exposure variable ple size (Total)

Family history of BCA 380
Overweight and Obesity 207
Smoked dried meat con-

- 191
sumption
Breast feeding 140
Physical inactivity 69

hospital during the data collection period until the final sam-
ple size was attained. All histologically confirmed new and
old cases of breast cancer who visited an oncology unit during
data collection were enrolled as cases.

For each case, two controls were chosen from women over
the age of 15 who were visiting the same health facility for a
condition unrelated to breast cancer. A systematic random
sampling technique was used to recruit controls. K was cal-
culated using the following assumptions: The proportion of
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women who visited Hawassa University compressive spe-
cialized hospital during the study period was approximately
identical to the previous similar period. To calculate k, the
previous year's two-month population of women attending
Hawassa University's comprehensive specialized hospital was
divided into total numbers of controls. The total number of
women who visited the hospital during the last year was 1,245
women. Dividing the total number of women by the total
number of controls produces 4.46, indicating that the value of
K was 4. The number 2 was chosen randomly from a list of
numbers ranging from 1 to 4.

2.7. Variables

2.7.1. Dependent Variable
Presence of breast cancer.

2.7.2. Independent Variables

Socio-demographic variables such as age, educational level,
occupation, household income, place of residence, and family
history of breast cancer.

Behavioral and/or nutritional variables: alcohol consump-
tion, smoking, fatty diet consumption, smoke-dried meat
consumption, body mass index.

Reproductive variables like age at first birth, age at men-
arche, parity, breast feeding practice, use of hormonal con-
traceptives, and history of exposure to chemical pesticides.

Environmental and health-related variables: pesticide ex-
posure, radiation exposure, breast trauma, history of breast
infection.

2.8. Operational Definition

Menopausal status Women who met any of the following
criteria were classified as post-menopausal: 1) absence of
menstruation for at least 1 year (any age); 2) bilateral oo-
phorectomy or estrogen deprivation therapy.

Active smoking was defined as smoking for more than 6
months (including former smokers). Passive smoking is de-
fined as non-smokers who were exposed to tobacco smoking
for more than 15 minutes at least once per week.

Alcohol drinking is drinking 12 ounces of ordinary beer, 5
ounces of wine, or 1.5 ounces of 80-proof distilled liquor
every day.

2.9. Data Collection Tools and Procedures

A questionnaire was constructed after reviewing various
pieces of literature. To collect data, a structured questionnaire
was adapted from a prior study done in a similar context, and
an interviewer-administered technique was employed. Breast
cancer cases were identified by checking patient records. The
participant's weight and height were measured using a stand-
ard scale. The questionnaire was prepared in English, trans-
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lated into Amharic, and then back into English to ensure
uniformity. Four professional nurses collected data, and one
senior physician specializing in oncology did a clinical breast
examination to ensure control of disease. One master’s health
profession supervisor oversaw the entire data collection pro-
cess.

2.10. Quality Control Method

The data was collected using a structured interview-
er-administered questionnaire and electronic data collection
techniques known as Kobo Collect. Before collecting actual
data in Hawassa University Comprehensive Specialized
Hospital, a pre-test was conducted on 5% (20) of the sample in
Adare General Hospital. The completeness, accuracy, and
consistency of the collected data were checked. The identified
errors, ambiguities, and incompleteness were immediately
addressed. Data collectors received one-day training to share
their knowledge of the data collection instrument and how to
approach study participants. Throughout the data collection
period, a supervisor was assigned to monitor the data collec-
tion process.

2.10.1. Data Management, Analysis and
Interpretation

The data was checked for completeness and consistency
before being exported to SPSS window version 20 for statis-
tical analysis. Descriptive statistics are used to describe a
respondent’s socio-demographic and other features.

To identify the factor associated with breast cancer, bi-
variable and multivariable logistic regression models were
used. To adjust for potential confounding effects on the as-
sociation, variables with p-values of 0.25 in bivariate logistic
regression are fitted to the final multivariable model. The
Hosmer-Lomeshow-Lomeshow of fit test was used to meas-
ure model fitness, while the variance inflating factor (VIF)
was used to assess multi-collinearity. Crude Odds Ratios
(COR) and Adjusted Odds Ratios (AOR) are presented with
95% confidence intervals. In the final multivariable logistic
regression model, the association with breast cancer is de-
clared significant at a p value of 0.05. Text figures and tables
are used to show the results.

2.10.2. Ethical clearance

Ethical approval was received from Hawassa University's
institutional review board (IRB), and a supporting official
letter in the study area was obtained from Hawassa Univer-
sity's comprehensive specialized hospital. Respondents were
asked to provide informed permission after being informed
about the goal of the study, the potential risks and advantages
of participation, and the right to withdraw from the study at
any moment during their interview.

The confidentiality of study participants was guaranteed
and safeguarded; their responses were not shared with anyone
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other than the study. Participants were told that if they came
across a question they didn't want to answer; they could stop
or move on to the next one. Participants were questioned
alone with the interviewer in an area where they felt at ease.
To ensure participants' trustworthiness in secrecy, codes were
utilized for identification instead of study participant names.
Control Participants who had abnormal clinical breast exam-
ination results during the study were advised to get additional
tests for their condition.

3. Result and Discussion

3.1. Socio-demographic Characteristics of
Participants

For this study, a total of 388 participants (131 cases and 257

controls) participated, with a response rate of 95% (96% in
cases and 94.4% in controls). The mean age of participants is
31.7 (SD=8.03) for controls and 40.8 (SD 10.4) for cases.
From the total participants, 142 (55.3%) controls and 75
(57.3%) cases are from urban residences. Regarding the oc-
cupation of participants, 64 (35.6%) of control participants
and 47 (20.9%) of cases were housewives.

Of the total participants, 61 (23.7%) controls and 37 (28.2%)
cases were from the Oromo ethnic group, and 64 (24.9%)
controls and 17.6% of cases were from the Sidama ethnic
group. Of total respondents, 194 (75.5%) of controls and 89
(67.9%) of cases were married, and 37 (14.37%) of controls
and 22 (16.8%) of cases were never married. About 48 (36.6%)
of cases and 18 (7%) of controls had a family history of can-
cer.

Table 2. Socio-demographic characteristics of participants in Hawassa university comprehensive specialized hospital, Hawassa, Ethiopia,

2022.
Variables Controls
. Rural

Residence
Urban
Sidama
Oromo
Wolayta

Ethnicity
Hadiya
Ambhara
Others*
No formal education
Primary education

Education

Secondary education
College and above
Married
widowed
Marital status
Divorced
Never married
Housewife
Private Employee
Farmers
Occupation Gov’t Employers
Daily laborer
Merchants

Others*
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Breast cancer Cases

115 (44.7%) 56 (42.7%)

142 (55.3%) 75 (57.3%)
64 (24.9%) 23 (17.6%)
61 (23.7%) 37 (28.2%)
49 (19.1%) 15 (11.5%)
32 (12.5%) 6 (4.6%)
10 (3.9%) 9 (6.9%)
41 (15.9%) 41 (31.3%)
17 (6.6%) 34 (26.0%)
95 (37.0%) 35 (26.7%)
83 (32.3%) 32 (24.4%)
62 (24.1%) 30 (22.9%)
194 (75.5%) 89 (67.9%)
14 (5.4%) 16 (12.2%)
12 (4.7%) 4 (3.1%)
37 (14.39%) 22 (16.8%)
64 (24.9%) 47 (35.9%)
44 (17.1%) 8 (6.1%)
22 (8.6%) 12 (9.2%)
48 (18.7%) 27 (20.6%)
14 (5.4%) 4 (3.1%)
39 (15.2%) 25 (19.1%)
26 (10.1%) 8 (6.2%)
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Variables Controls
Yes
Family History of cancer
y y No

Breast cancer Cases

18 (7.0%)
239 (93.0%)

48 (36.6%)
83 (63.4%)

* Others ethnicity = (Gurage, Gamo, Silte, Gedeo, Kambata, Hadiya, Dawuro) *Others occupation=(students, drivers, beauty salon workers)

3.2. Behavioral Characteristics of Participants

250

200

0 -

cases of breast
cancer

[
Ln
=

EYes

—
]
=

Frequency

ENo

L
=

Controls

Figure 1. Fruit consumption of women in Hawassa university com-
prehensive specialized hospitals.

Of the total number of participants, about 166 (64.6%) of

controls and 45 (34.4%) of cases engaged in physical exercise,
while 193 (75.1%) of controls and 88 (67.2%) of cases en-
gaged in home activities. The respondents mean body mass
index (BMI) is 24.8 kg/m? for cases and 25.0 kg/m? for con-
trols. About 7% of controls and 14% of cases used packed
food or drink.

Of total participants, about 54 (21.0%) controls and 42
(32.1%) of cases consumed smoke-dried meat, while 44
(17.1%) controls and 38 (29.0%) of cases had drunk alcohol.
About 71 (27.6%) of controls and 29 (22.1%) of cases have
practiced their own breast self-examination. Regarding
high-fat diet consumption, 230 (89.5%) controls and 121
(92.4%) cases ever consumed high-fat food. Regarding
smoking, more than 99% of cases and controls were
non-smokers, while 32 (12.5%) of controls and 23 (15%) of
cases were exposed to secondary smoking (passive smoking),
of which 25 (78.1%) of controls and 13 (56.5%) of cases were
frequently exposed to secondary smoking (passive smoking).

Table 3. Behavioral and dietary related characteristics of participants in Hawassa university comprehensive specialized hospital, Hawassa,

Ethiopia 2022.

Variable Controls (257)
. . Yes

Using packed food or drink

No

) Yes

Using fatty food

No

Yes
Consuming smoke dried meat

No

Yes
Eating vegetables

No

Yes
Drink alcohol

No

Yes
Exposed to secondary smoking

No

Yes
Eats fruits

No
Ever done physical activity Yes

62

Cases (131)

18 (7.0%) 19 (14.5%)
239 (93.0%) 112 (85.5%)
230 (89.5%) 121 (92.4%)
27 (10.5%) 10 (7.6%)
54 (21.0%) 42 (32.1%)
203 (79.0%) 89 (67.9%)
208 (80.9%) 94 (71.8%)
49 (19.1%) 37 (28.2%)
44 (17.1%) 38 (29.0%)
213 (82.9%) 93 (71.0%)
32 (12.5%) 23 (17.6%)
225 (87.5%) 108 (82.4%)
204 (79.4%) 60 (45.8%)
53 (20.6%) 71 (54.2%)
166 (64.6%) 45 (34.4%)
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Variable Controls (257)
No
Yes
Conduct household activity
No
Yes
Ever examined own breast
No
Yes
Eating sea foods (fish
g (fish) No

3.3. Reproductive Characteristics of
Respondent

250
200
150
100 ENo
50 - BYes

Breast cancer cases Controls
Hitory of abortion among participants

Figure 2. History of abortion among participants in Hawassa uni-
versity comprehensive specialized hospitals, Ethiopia, 2022.

Regarding menstrual history 20 (7.8%) of controls and 29
(23.3%) of cases begin menstruation before 13 years of age.
About 206 (80.2%) controls and 77 (58.8%) cases had regular
menstrual cycles, 18 (7.0%) of controls, and 40 (30.5%) of
cases experienced menopause. In total, 91 (35.4%) and 81

Cases (131)

91 (35.4%) 86 (65.6%)
193 (75.1%) 88 (67.2%)
64 (24.9%) 43 (32.8%)
71 (27.6%) 29 (22.1%)
186 (72.4%) 102 (77.9%)
164 (63.8%) 33 (25.2%)
93 (36.2%) 98 (74.8%)

(61.8%) of controls and cases had ever used contraceptives,
respectively, of which 15% of controls and 56% of cases used
pills. The median duration of using hormonal contraceptives
was 36 months for controls and 56 months for cases.

From total participants, 193 (75.1%) of controls and 101
(77.1%) of cases had previous history of pregnancy, and about
21 (8.2%) controls and 45 (34.4%) of cases had experienced
abortions.

Among those who had a previous history of giving birth,
156 (81.2%) of the control and 68 (68.0%) of the cases had at
least three children. Of the total, 178 (69.3%) of the controls
and 81 (61.8%) of the cases had a history of breast-feeding
their children.

mInjectable
'
Implanon

Cases controls

(o)
=]

]

Frequency
(SR
=

]

Figure 3. Types of contraceptive methods used by participants in
Hawassa university comprehensive specialized hospitals.

Table 4. Reproductive characteristics of participants in Hawassa University comprehensive specialized hospitals, Hawassa, Ethiopia 2022.

Variables Controls
<12 years
Age at menarche
> 13 years
Yes
Ever been pregnant
No
Yes
Menstrual period regular
No
Yes
Had history of abortion
No

63

Cases

20 (7.8%) 29 (23.4%)
237 (92.2%) 95 (76.6%)
193 (75.1%) 101 (77.1%)
64 (24.9%) 30 (22.9%)
206 (80.2%) 77 (58.8%)
51 (19.8%) 54 (41.2%)
21 (10.88%) 45 (44.55%)
172 (89.12%) 56 (54.45%)
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Variables Controls
Yes
Have history of breastfeeding
No
< 3 children
Number of children participant have
> children
Premenopausal
Menopausal status
Menopause
Yes
History of family planning using
No
Injectable
Types of contraceptives Pills
Implanon
<12 month
Duration of breastfeeding per child 12-24 month
>24 month

3.4. Environmental and Health Related
Characteristics of Respondents

Of the total, 49 (19.1%) controls and 52 (39.7%) had a
previous history of breast infection. About 34 (13.2%) of

Cases

178 (92.7%) 81 (81%)
14 (7.3%) 19 (19%)
156 (81.2%) 68 (68.0%)
36 (18.8%) 32 (32.0%)
239 (93.0%) 91 (69.5%)
18 (7.0%) 40 (30.5%)
91 (35.4%) 81 (61.8%)
166 (64.6%) 50 (38.2%)
57 (62.6%) 28 (34.6%)
14 (15.38%) 46 (56.8%)
20 (21.97%) 7 (8.6%)
113 (63.5%) 48 (59.3%)
53 (29.8%) 29 (35.8%)
12 (6.7%) 4 (4.9%)

controls and above one-fourth of 38 (29%) of cases had a
history of breast injury. From the total number of participants,
56 (21.8%) of controls and 53 (40.5%) of cases had a history
of previous diagnostic radiation exposure, and 50 (19.5%) of
controls and 44 (33.6%) of cases had a history of pesticide
exposure.

Table 5. Environmental and Health related characteristics of respondents in Hawassa University comprehensive specialized Hospitals Ha-

wassa, Ethiopia 2022.

Variables
. . . Yes
History of breast infection
No
Yes
Previous history of breast injury
No
Yes
History of radiation exposure
No
Yes
History of Exposure to pesticide chemical No

64

Controls (N= 257) Cases of breast cancer (N=131)
49 (19.1%) 52 (39.7%)
208 (80.9%) 79 (60.3%)
34 (13.2%) 38 (29.0%)
223 (86.8%) 93 (71.0%)
56 (21.8%) 53 (40.5%)
201 (78.2%) 78 (59.5%)
50 (19.5%) 44 (33.6%)
207 (80.5%) 87 (66.4%)
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3.5. Factor Associated with Breast Cancer
Among Women Attending Hawassa
University Comprehensive Specialized
Hospitals

During multivariable logistic regression, after adjusting for
potential confounders, age, having a family history of cancer,
consuming fruits, eating sea foods (fish), using packed food or
drink, using hormonal contraceptives, history of abortion,
history of breast injury, and exposure to radiation from an
x-ray or CT scan are significantly associated with breast
cancer.

In this study, family history of having cancer has a signif-
icant association with the outcome variable. The odds of
breast cancer are six times [AOR 6.05, 95% CI 1.92-19.03]
higher among those who have a family history of cancer as
compared to their counterparts. The odds of breast cancer are

3.34 [AOR 3.34, 955CI (1.32, 8.48)] times higher among
those who don’t consume fruits as compared to those who do.
Similarly, the risk of breast cancer is 76% [AOR.24, 95% CI
(0.1, 0.60)] higher among those who didn’t eat sea foods (fish)
as compared to those who eat sea food (fish).

Using packed food or drink is four [AOR = 4.10, 95% ClI,
1.23, 13.67] times related to a higher risk of breast cancer as
compared to their counterparts. Using hormonal contracep-
tives is approximately four [AOR, 3.86, 95% ClI, 1.62, 9.24]
times related to a higher risk of breast cancer as compared to
their counterparts. Having a breast injury and a history of
abortion were 3.29 (AOR, 3.29, 95% CI 1.20-9.01) and 3.16
(AOR, 3.16, 95% CI 1.11-9.00) times more related to higher
odds of breast cancer as compared to their counterparts, re-
spectively. The odds of breast cancer were 2.64 [AOR 2.64
95% CI, (1.14 6.15)] times higher among those who have
exposure to X-ray or CT-scan radiation compared to those
who are not exposed to radiation.

Table 6. Factors associated with breast cancer among women attending Hawassa university comprehensive specialized hospital, Hawassa,

Ethiopia 2022.

Breast cancer COR, 95%CI
0,
Variables Yes No AOR (35%
Cl)
N=131 N =257
A <36 47 211 8.11[5.079,13.23] 5.7 (2.11, 12.75)*
ge
>36 84 46 1.0 1.0
Housewife 47 64 1.0 1.0
Private empl 12 45 .248 (.107,.575) .51 (.12, 2.20)
Farmers 12 22 .743 (.334, 1.649) .56 (.13, 2.44)
Occupation
Gov’t empl 27 48 .766 (.419, 1.400) 1.37 (.45, 4.16)
Merchants 25 39 .873 (.466, 1.635) .62 (.16, 2.48)
Others 8 39 .389 (.120, 1.258) 42 (.36, 1.5)
Yes 48 18 7.68 (4.23, 13.94) 6.05 (1.92, 19.03)*
Family history of cancer
No 83 239 1.0
) o Yes 45 166 1.0 1.0
physical activity
No 86 91 3.48 (2.24,5.42) 1.38 (.59, 3.23)
Yes 60 204 1.0
Eating fruits
No 71 53 4.55 (2.88, 7.20) 3.34 (1.32, 8.48)*
Yes 42 54 1.77 (1.104, 2.85) 1.85 (.70, 4.86)
Smoke dried meat use
No 89 203 1.0
Yes 94 208 .598 (.366,.978) .91 (.30, 2.74)
Eating vegetables
No 37 49 1
consuming sea foods (fish) Yes 33 164 .191 (.119,.305) .24 (0.1, 0.60)*
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Breast cancer COR, 95%ClI
0,
Variables Yes No AOR (35%
Cl)

N=131 N =257

No 98 93 1

Yes 19 18 2.25 (1.14, 4.46) 4.10 (1.23, 13.67)*
Using packed food or drink

No 112 239 1

Yes 38 44 1.98 (1.20, 3.25) 1.060 (.31, 3.62)
Ever drunk Alcohol

No 93 213 1

Yes 77 206 .353 (.222,.561) 481 (.20, 1.14)
Regular menstruation

No 54 51 1

Yes 81 91 2.96 (1.91, 4.57) 3.86 (1.62, 9.24)*
contraceptive use

No 50 166 1.0

Premenopausal 91 239 171 (.09,.31) .708 (0.19, 2.67)
Menstruation status

Menopause 40 18 1.0

Yes 81 178 .34 (.16,.70) 54 (13,230 )
History of breastfeeding

No 19 14 1

Yes 45 21 6.58 (3.61, 11.98) 3.29 (1.20,9.01)*
History of abortion

No 56 172 1.0

<13 years 29 20 3.62 (1.95, 6.70) 1.38 (.33,5.71)
Age at menarche

> 13 years 95 237 1.0

Yes 38 34 2.68 (1.59, 4.52) 3.16 (1.11, 9.00)*
History of Breast injury

No 93 223 1.0

Yes 52 49 2.79 (1.75, 4.46) 2.44 (.95, 6.26)
History of breast infection

No 79 208 1.0

Yes 53 56 2.44 (1.54, 3.85) 2.64 (1.14, 6.15)*
Radiation exposure

No 78 201 1.0

Yes 44 50 2.09 (1.30, 3.37) 1.95 (.74, 5.16)
Pesticide exposure No g7 207 10 10

* =Significant at p-value of 0.05, 1= reference category

3.6. Discussion

This study investigated the association of socio-economic
factors, behavioral and/or dietary-related factors, reproductive
factors, and environmental and health-related characteristics
with breast cancer among women who visited Hawassa Uni-
versity's comprehensive specialized hospitals.

The study shows significant variation in the age of partic-
ipants among cases and control groups. The age of partici-
pants had a significant association with breast cancer. Since
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there is a difference in age among cases and control partici-
pants, it is not used to compare risk among groups but is in-
cluded in multivariate analysis for controlling confounding
effects.

In this finding, the family history of cancer had a significant
association with breast cancer. The odds of breast cancer were
six times higher among those who had a family history of
cancer. This finding is consistent with a study conducted in
Pakistan, the United Kingdom, and Addis Ababa, which
shows that the incidence of breast cancer is significantly
higher among women who have a family history of breast
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cancer [21, 23, 27]. This might be due to a genetic predispo-
sition, whose function disorder is associated with an increased
risk of the occurrence of malignant breast cancer. The most
important genes are BRCA1 and BRCA2 (breast cancer sus-
ceptibility 1 and 2), which fulfill the function of tumor sup-
pressor genes in a cell [9].

Fruit consumption has a significant negative association
with the risk of breast cancer. The odds of breast cancer were
3.44 times higher among non-consumers of fruits when
compared to fruit consumers. This finding is in line with a
hospital-based case-control study conducted in Guangdong,
China, which shows an inverse association between vegetable
and fruit intake and breast cancer risk [28]. However, the
finding is inconsistent with the study done in Addis Ababa,
which found no significant association between fruit con-
sumption and the risk of breast cancer [29]. A possible reason
for this disparity is that various populations consume different
amounts and types of fruit. In our study, about 58% of par-
ticipants had a history of fruit consumption, whereas a study
conducted in Addis Ababa showed that around 23% of the
total participants consumed fruits [29].

Fruits are thought to protect against breast cancer through a
variety of methods. Antioxidant vitamins, fiber, and folate are
thought to be useful elements in fruits. Vitamin C, vitamin E,
and carotenoids are antioxidants that protect DNA from oxi-
dative damage. Vitamin C's function may also be connected to
its effect on the immune system. In animal studies, vitamin E
has been shown to suppress cancer and diminish cell growth.
Furthermore, vitamin C, vitamin E, and carotenoids have
chemopreventive properties. Dietary fiber may reduce the
incidence of breast cancer by lowering the reabsorption of
estrogen excreted in the biliary system in the stomach [31].

Omega-3 fatty acids found in fish have been shown to re-
duce the risk of breast cancer in studies [26]. Similarly, this
study shows the odds of breast cancer were 76% higher
among those who didn’t consume fish, which is consistent
with the above-mentioned study that reports the preventive
effect of fish consumption on the risk of breast cancer.
However, this finding is in contrast with a study conducted in
Korea that reports no significant association between seafood
consumption and the risk of breast cancer [30]. This might be
due to variations in dietary habits in the study population.

This study found that using packed food or drink has a sta-
tistically significant association with breast cancer risk. The
odds of breast cancer risk were four times higher among
packed food or drink users as compared to their counterparts.
This finding complies with a study conducted in Addis Ababa,
which showed that breast cancer risk was approximately three
times higher in women who consumed packaged meals or
beverages [29].

The study shows that hormonal contraceptive use increases
the risk of breast cancer. The odds of breast cancer were 3.86
times higher among hormonal contraceptive users as com-
pared to non-users. This finding is comparable to a study
conducted in northern Algeria, Saudi Arabia, and a female
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nurse cohort that showed hormonal contraceptive use was
linked to an increased risk of getting breast cancer [12, 31].
However, this finding contradicts a study conducted in Ban-
gui, which showed that using oral hormonal contraceptives
had a protective effect on the risk of breast cancer [13]. This
might be due to the differences in socio-demographic char-
acteristics of the study participants and their cultures. For
instance, in this study, above 72% of participant women are
married, while only 16.6% [13] of the total participants were
married, since the use of hormonal contraceptives might vary
among married and single women.

The study shows that having a history of abortion is sig-
nificantly associated with breast cancer risk. The risk of breast
cancer is 3.16 times higher among those who experienced
abortion. The result is consistent with a study conducted in
Bangui women that showed the risk of breast cancer was
higher in women with a history of abortion [13].

In this study, a prior history of breast trauma was signifi-
cantly associated with a high breast cancer risk. The finding
was suggested by a study conducted by Rigby et al., which
shows a powerful statistical link between reported breast
trauma and the development of invasive breast cancer [32].
However, no clear mechanism was indicated regarding how
breast injury leads to breast cancer.

X-rays, gamma rays, alpha particles, beta particles, and
neutrons are examples of high-energy radiation that can
damage DNA and cause cancer [25]. The findings of this
study suggest that the risk of breast cancer is higher among
those who have had previous exposure to diagnostic radiation.
The odds of having breast cancer were 2.64 times higher
among those who had radiation exposure as compared to their
counterparts. This finding was comparable to a study con-
ducted in France to analyze the risk of cancer attributed to
diagnostic medical radiation, which showed the top malig-
nancies attributable to medical imaging radiation (MIR) were
female breast cancer [25].

3.7. Strength and Limitation of Study

This study assessed the risk factor of breast cancer among
women attending Hawassa University comprehensive spe-
cialized hospitals by case-control design. The study used a
relatively large sample size and primary data, which might
increase precision.

The study assessed past exposure for an outcome that might
have recall bias. In this study, variables related to diet were
measured based on whether the participant had a previous
history of consumption or was using a specific diet or not;
these might cause measurement bias. Control was selected
based on the absence of clinical signs and symptoms and the
absence of a previous history of breast cancer; this could lead
to selection bias, but a clinical breast examination was per-
formed by a senior physician to minimize the mixing of
asymptomatic cases with control. Furthermore, this study was
a facility-based study, and the findings of the study might be
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difficult to conclude for the general population.

3.8. Conclusion

The study found that having a family history of cancer is a
risk factor for breast cancer. The risk of breast cancer was
higher among those who did not consume fruits and sea food
(fish) compared to their counterparts. Using packed food or
drink and hormonal contraceptive use were also associated
with a higher risk of breast cancer as compared to non-users.
Furthermore, having a breast injury, a history of abortion, and
radiation exposure were related to a higher risk of breast
cancer when compared to their counterparts.

3.9. Recommendation

This study points out risk factors for breast cancer.
Avoiding modifiable factors may help reduce the burden of
diseases. The community should abstain from using packaged
food or drink to decrease the risk of breast cancer. Health care
providers should give health education to the community
using different media outlets and encourage them to consume
diets that have a decreased risk of breast cancer, such as fruits
and fish.

Furthermore, the ministry of health should strengthen reg-
ular screening for risky groups, especially those who have a
family history of cancer, older people, and those who have
had radiation exposure and have used hormonal contracep-
tives, for early detection and treatment. Health care providers
should consider the risk of radiation exposure for breast
cancer, and radiation exposure should be minimized as much
as possible.
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