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Background: Breast cancer, one of the chronic diseases, is the most common cancer among 
women in the world. In Ethiopia, late-stage breast cancer is widely diagnosed and women 
have very little access to adequate medication, pain relief, or palliative care. In addition, 
there are few research on risk factors for breast cancer in Ethiopia. A safer way out of this is 
to concentrate on prevention; one of the prevention methods is to recognize risk factors 
sooner. The study therefore aimed to establish risk factors for breast cancer among women in 
hospitals in the city of Addis Ababa.
Methods: Hospital-based, unmatched case-control research conducted in selected Addis 
Ababa hospitals from April to September 2017 (Case=110 and Control=110). Data were 
collected by standardized questionnaires for both cases and controls. Cases were initially 
detected by mammography screening accompanied by histopathological examinations, while 
controls were those women who were negative by mammogram testing, stress levels were 
assessed by perceived stress scale (PSS) and body mass index measured by WHO norm. 
Summary statistics Computed and binary logistic regression analysis to classify risk factors 
for breast cancer modified odds ratio (AOR) with 95% confidence interval (CI) calculated.
Results: The participants’ mean age of was 43.80 years (SD ±12.63) and 39.64 years (SD 
±12.91) for cases and controls, respectively. Physical activity (AOR=0.2, 95% CI: 0.10, 0.41) 
was correlated with lower probability of breast cancer, while never breastfeed (AOR=3.4, 95% 
CI: 1.21, 9.67); menopausal state (AOR=6.8, 95% CI: 1.92, 24.16), and body mass index above 
25. 1 kg/m2 (AOR=5.9, 95% CI: 2.16, 16.48) were factors risk factors for breast cancer.
Conclusion: This research shows the importance of physical exercise, breastfeeding, meno-
pausal status, and nutritional status in the occurrence of breast cancer. Actions aimed at 
increasing physical activity, breastfeeding habits and keeping a balanced diet will help to 
minimize the incidence of breast cancer.
Keywords: breast cancer, risk factors, case-control study, Ethiopia

Background
Breast cancer, one of the chronic diseases, is the most common cancer in women 
worldwide. It is one of the top three forms of cancer in terms of incidence and 
ranked among the top five in terms of mortality burden worldwide. In addition, 
female breast cancer is one of the world’s leading forms in terms of number of new 
cases; an estimated 2.1 million diagnoses in 2018 contribute to 11.6% of the overall 
cancer incidence burden.1,2
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The occurrence rate is 94.2 new cases out of 100,000 in 
Australia/New Zealand and 29.9 new cases out of 100,000 
in Easter Africa. Still, death rates are the opposite of 12.6 
and 15.4 per 100,000, respectively 2. In Eastern Africa, 
cervical cancer has been the most widely diagnosed cancer 
for decades, but now there is a change to Breast Cancer, 
which is the most frequently diagnosed cancer in women 
with a lion share of 24.2%.2

There is no cancer registry system in Ethiopia; how-
ever, data from the collaboration project between the 
Addis Ababa City Cancer Registry and the African 
Cancer Registry Network (AFCRN) reported a total of 
5701 cases of cancer between September 2011 and 
August 2014. Of these, 3820 (67%) were female and 
1881 (33%) were male. The incidence rates for age groups 
were highest (38.4%) for young age groups between 30 
and 49 years of age. The most common cancer among 
females was breast cancer (33%), followed by Cervix uteri 
(17%) and Ovary (6%) 4. Meanwhile, as the prevalence of 
breast cancer increased in women, the incidence of breast 
cancer also increased from 0.6 per 1000 screening tests in 
women aged 40 to 49 years.3 Meanwhile, as the age of 
women increased the incidence of breast cancer also 
increased from 0.6 per 1000 screening tests for women 
aged 40 to 49 years to 1.3 per 1000 screening tests for 
women aged 70 to 84 years.4

In low-and middle-income countries (LMICs), the 
facilities and services for regular mammography screening 
are often inaccessible and the health system is often con-
ventional. In such lower resource settings, breast cancer is 
typically diagnosed at a late stage, and women have very 
little access to adequate medication, pain relief, or pallia-
tive care. Poorer prognosis in LMICs is associated with 
higher mortality rates relative to those in developing coun-
tries. To this end, a safer way out is to concentrate on 
prevention; one of the prevention methods is to recognize 
risk factors and to act on those that can be changed.5

Among the identified risk determinants of breast cancer 
include age, family history, medical history, weight, phy-
sical activity, alcohol consumption, cigarette smoking, 
breastfeeding, parity, menopausal status, stress, vegetable 
intake, fruit intake, and oral contraceptive use.6–12

No studies have been performed to analyze the risk 
factors for breast cancer in Ethiopia. The present study 
may add information on evidence of risk factors for breast 
cancer in Ethiopia and supporting evidence to reduce the 
burden of the disease. The results may also help to estab-
lish evidence-based approaches.

Methods
Study Design, Period, and Setting
An Institutional based unmatched case-control study was 
employed from April to September 2017. The study was 
conducted in four hospitals of Addis Ababa city administra-
tion namely, Tikur Anbessa Specialized Hospital, St. Paul’s 
Hospital Millennium Medical College, Bethzatha Hospital, 
and Korean Hospital which provide cancer screening and 
treatment for the majority of the population. Moreover, the 
above-mentioned hospitals diagnose and treat breast cancer 
and are used as referral sites for the diagnosis and treatment 
of cancer. In addition, some of the treatment methods like 
radiation therapy only available in the capital city hospitals, 
and patients are referred from peripheral sites for better 
diagnosis and treatment.

Population and Sample
The study population includes all women present at the 
selected hospital in the data collection period. Cases were 
women who were above 15 years and newly diagnosed to 
have breast cancer were at the selected hospital. Controls 
were those women aged above 15 years who came for 
breast cancer screening and were found to negative and 
clinically ruled out by clinicians at the oncology depart-
ment. In Ethiopia, more than 75% of breast cancer cases 
are treated in the capital city hospitals this could be due to 
service availability, accessibility and most of the medical 
practitioners are living and working in the capital.

The sample size determined by using double population 
proportion with the assumption of 80% power, 1:1 case to 
control ratio, 95% CI and proportion of breast cancer among 
the unexposed group were 13% with a crude odds ratio of 
2.03 and 10% non-response rate of the final sample size 
220.13 All hospitals in Addis Ababa, which give breast 
cancer diagnostic and treatment centers with mammographic 
instruments were included in the study. By using the 
previous year’s data of Addis Ababa Cancer Registry, the 
proportional allocation was made to each of the hospitals. 
Thus from Tikur Anbessa Specialized Hospital (55 cases and 
55 controls), St. Paul’s Hospital Millennium Medical College 
(40 cases and 40controls), Bethzatha Hospital (11 cases and 
11 controls, and Korean Hospital (4 cases and 4 controls) 
were selected. Initially, cases or women who were diagnosed 
to have breast cancer were identified. Whereas women who 
came for breast cancer screening and were found to be 
negative by breast mammography were considered as con-
trols. During the data collection period (April to September, 
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2017), all breast cancer patients and controls were included 
in the sample until the total sample size was achieved.

Screening tests like mammography has paramount 
importance to detect breast cancer for early identification 
and prompt treatment of cancer before progress to 
advanced stages. For specific study cases were those 
women came hospital for mammography screening and 
confirmed by pathological examination of biopsy after 
mammography suggestions. Whereas, those women who 
screened to have negative mammography test and with 
additional rule out criteria’s used by physicians were con-
sidered as Controls. Cases were selected during those 
women who had follow up and screening during our data 
collection time that was from April to September 2017.

Data Collection Methods and Procedures
The method of data collection for this study was an inter-
view of study participants and a medical document review 
for crosschecking and for harvesting additional clinical 
information. Data was collected by using structured ques-
tionnaires for cases and controls that developed after 
assessing different literature with a similar context of the 
study. The data collection tool was initially developed in 
English and translated to the local language Amharic to 
keep its consistencies. Three data collectors and one super-
visor were recruited and one-day training was given on 
how to make face-to-face interviewing of patients. For 
both cases and controls, interviews made at the selected 
hospitals about the socio-demographic, behavioral, clini-
cal, and reproductive histories with the same checklists. 
Data about socio-demographic (age, residence, marital 
status, wealth status, and level of education), behavioral 
(smoking, BMI, alcohol drinking, and physical activity), 
and reproductive characteristics (parity, OC use, menopau-
sal status, breastfeeding practices) was collected from the 
patient’s interview and document review. The data collec-
tion tools adopted from previous studies, pretests were 
also done out and necessary corrections were made before 
the actual data collection process.6,8,12,14–16

● Case: abnormal histopathological changes confirmed 
by biopsy tests taken from the affected breast.

● Controls were breast cancer-free women negative by 
mammography and clinical examinations at the 
oncology department of the settings.

● Physical activity: Physical activity of 150 minutes and 
<150 minutes per week were defined as high and low.17

● Stress: measured by the Perceived Stress Scale (PSS) 
with 10 items having four scales with summarized 
scores ranged from 0 to 40 Thus, those women who 
scored PSS of 0–13 low stress, 14–26 moderate 
stress, and 27–40 as high stress.15

● Fruit intake eating 2.5 servings of fruit in a day,
● Vegetable intake: Eating 2.5 grams of servings of 

vegetable in a day,
● Breast cancer in 1st-degree relative: breast cancer 

history in the family,
● Breast cancer in 2nd-degree relative: breast cancer 

history in the women close blood relative,
● Passive smokers: whoever had a family or co-worker 

who smokes a cigarette in their presence in close 
distance,

● Active smokers: who are current users of tobacco 
products, such as cigarettes, cigars, or pipes daily,

● Alcohol drinkers: who consume 1 alcoholic drink 
a day, a drink is 12 ounces of regular beer, 5 ounces 
of wine, or 1.5 ounces of 80-proof distilled spirits.18

● Wealth quintiles were constructed by asking the pre-
sence or absence of durable assets and services at the 
household level. Categorical variables to be used are 
transformed into separate dichotomous (0–1) indicators. 
These indicators and those that are continuous are then 
examined using a principal components analysis (PCA) 
to produce a common factor score. A separate indicator 
for urban and rural areas was produced and then giving 
a score of 1 if present and a score of 0 if absent. The 
asset mean scores were re-categorized into five different 
wealth Quintiles of equal proportion (Lowest, Second, 
Middle, Fourth, and Highest wealth control groups). 
Then after lowest and second recoded as poorest, 
poorer, middle richer and riches wealth class).

● Khat: is an illicit drug, which regular khat chewing 
causes gingivitis, tooth loss, gastric disorders, cardiac 
complications, male impotence, sleeplessness, and 
several mental health problems.19

Data Analysis
The collected data were cleaned and entered into EPI INFO 7 
and exported to STATA version 12.1 for further analysis. 
Descriptive statistics and cross-tabulation were carried out, 
and the result was presented using text and tables. The 
Association of independent variables with breast cancer (out-
come variable) was assessed with binary logistic regression 
and 95 Confidence Interval (CI) were computed to see the 
strength of association. Variables showing statistically 
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significant association with the outcome variables up to 
a p-value of 0.2 were considered potential risk factors of 
breast cancer and were simultaneously subjected to 
a stepwise multiple logistic regression model to determine 
the significant independent risk factor of breast cancer. 
Variables were having less than 0.05 p-value in the final 
multivariable logistic regression analysis model considered 
as risk factors of breast cancer. The goodness of the model 
was assessed by Hosmer and lemeshow goodness fit test and 
was found to be a chi-square value of 9.36 with 
a corresponding p-value of 0.31.

Ethical Consideration and Consent to 
Participate
Ethical clearance was obtained from the ethical clearance 
committee of the Institute of Public Health, University of 
Gondar. Permission to conduct the research was obtained 
from study hospitals. Informed consent is a requirement 
was obtained from the participants by explaining the 
study purpose, confidentiality issue, and their right to 

stop at any time during data collection. Those partici-
pants whose age below 18 consent was granted from their 
parents or caretakers. Regarding the ethical issues, this 
study protocol was conducted in accordance with the 
World Medical Association (WMA) Declaration of 
Helsinki.

Result
Socio-Demographic Characteristics of 
Participants
A total of 220 cases and control women aged above 15 years 
participated in the final study, with (97% and 98% response 
rates for cases and controls, respectively. The mean (SD) of 
cases and controls were 43.8 (± 12.63) and 39.6(±12.91) years 
with statistically significant differences (P-value=0.0165) 
based on two groups’ mean test. Moreover, 47(42.7%) of 
cases and 62(56.4%) of controls aged between 20–40 years, 
and 101(49.7%) of cases, and 102(50.3%) of controls were 
married. Regarding the level of education, about 66(61.8%) of 

Table 1 Socio-Demographic Characteristics of Women of Age Above 15 Years in Addis Ababa City Hospitals, 2017 (N=220: 
Case=110 and Control=110)

Variables Case, Control, Total, N (%) P-value

N (%) N (%)

Age category in years 0.110
15–40 47(42.7%) 62(56.4%) 109(49.5%)

40–49 27(24.5%) 27(24.5%) 54(24.5%)
50–59 23(20.9%) 13(11.8%) 36(16.4%)

>60 13(11.9%) 8(7.3%) 21(9.6%)

Marital Status 0.801
Never Married 9 (52.9%) 8(47.1%) 17(7.7%)
Married 101 (49.7%) 102(50.3%) 203(92.3%)

Level of education 0.179
Had no formal education 24(21.8%) 27(24.56%) 51(23.2%)

Primary education 18(16.4%) 26(23.6%) 44(20%)

Secondary education 44(40.0%) 44(40.0%) 88(40%)
Diploma and above 24(21.8%) 13(11.8%) 37(16.8%)

Residence 1.00
Urban 91(82.7%) 94 (85.5%) 185(84.1%)

Rural 19(17.3%) 16(14.5%) 33(15.9%)

Wealth Quintiles 0.153

Poorest 13(11.8%) 12(10.9%) 25(11.4%)
Poorer 32(29.1%) 42(38.2%) 74(33.6%)

Middle 29(26.4%) 34(30.9%) 63(28.6%)

Richer 27(24.5%) 13(11.8%) 40(18.2%)
Richest 9(8.2%) 9(8.2%) 18(8.2%)
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cases, and 57(51.5%) of controls had attended secondary and 
above level of education. The residence setting was dominated 
by urban residents 91(82.7%) for cases, and 94(85.5%) con-
trols (Table 1).

Behavioral Characteristics of 
Respondents
About 7(7.6%) of cases and 7(7.6%) of controls ever 
chewed Khat and 41(37%) of cases and 35(31.8%) of 
controls experienced moderate stress in the past. In the 
majority of cases 80(72.7%) and controls 85(77.3%) drunk 
alcohol before and 78.2% of cases and 43.6% of controls 
were physically inactive. Regarding the dietary habit, 
about 45(40.9%) of cases and 40(36.4%) of controls con-
sumed vegetables (Table 2).

Reproductive and Family History 
Characteristics
In this study, the majority of 100(90.9%) cases and 101 
(91.8%) controls reached their menarche after 12 years of 
age. Similarly, about 33(30%) and controls 18(16.4%) had 
a history of abortion, likewise about 49(44.5%) of cases, 
and 25(22.7%) of controls were at menopausal age. 
Regarding oral contraceptive (OC) use, 67(60.9%) of 
cases and 91(82.7%) of controls used oral contraceptives 
in their lifetime, and 14(12.3%) of cases and 8(7.3%) of 
controls had a family history of breast cancer (Table 3).

Factors Associated with Breast Cancer
From the binary logistic regression analysis, physical activ-
ity, menopausal status, breastfeeding, and body mass index 

Table 2 Behavioral Characteristics of Women of Age Above 15 Years in Addis Ababa City Hospitals, 2017 (N=220: Case=110 and 
Control=110)

Variables Case Control Total P-value

Number (%) Number (%) Number (%)

Ever chew Khat 1.00
Yes 7(6.4%) 7(6.4%) 14(12.7%)
No 103(93.6%) 103(93.6%) 206(87.3%)

Ever passive smokers 0.178
Yes 14(7.3%) 8(1.8%) 22(4.5%)

No 96(92.7%) 102(98.2%) 198(95.5%)

Ever alcohol drinkers 0.436
Yes 80(72.7%) 85(77.3%) 165(75%)
No 30(27.3%) 25(22.7%) 55(25%)

Physical activity 0.0001
Low 86(78.2%) 48(43.6%) 134(60.9%)

High 24(21.8%) 62(56.4%) 86(39.1%)

Fruit intake 0.418
Yes 22(20%) 27(24.5%) 49(22.3%)
No 88(80%) 83(75.5%) 171(77.7%)

Vegetable intake 0.489
Yes 45(40.9%) 40(36.4%) 85(38.6%)

No 65(59.1%) 70(63.6%) 135(61.4%)

Stress 0.205
Low stress 54(49.1%) 66(60%) 120(54.5%)
Moderate stress 41(37.3%) 35(31.8%) 76(34.5%)

High stress 15(13.6%) 9(8.2%) 24(11%)

BMI 0.0001

< 18.5kg/m2 13(11.8%) 28(25.5%) 41(18.6%)

18.5–25kg/m2 50(45.5%) 64(58.2%) 114(51.8%)
> 25kg/m2 47(42.7%) 18(16.3%) 65(29.6%)
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(BMI) appeared to be associated with breast cancer at a 0.05 
level of significance in the multivariable analysis after con-
trolling the possible confounders. Hence, the odds of devel-
oping breast cancer among women who perform high 
physical activities decreased by 80% compared to those 
who practiced low physical activities (AOR=0.2, 95% CI: 
0.10, 0.41). Similarly, the odds of developing breast cancer 
among women who did not breastfeed had experienced were 
3.4 times higher than those of women who had a history of 
breastfeeding (AOR=3.4, 95% CI: 1.21, 9.67). Likewise, the 
odds of developing breast cancer among menopause women 
were 6.8 times higher than pre-menopause women 
(AOR=6.8, 95% CI: 1.92, 24.16). Similarly, this study also 
revealed that the odds of developing breast cancer among 
women with a body mass index above 25 kg/m2 had 5.9 
times higher than those women with a body mass index less 
than 18.5 kg/m2 (AOR=5.9, 95% CI: 2.16, 16.48) (Table 4).

Discussion
Breast cancer women are the leading cause of morbidity 
and mortality among the non-communicable diseases 

identified in developing countries, including Ethiopia. 
The detection of risk factors for breast cancer is essential 
to the creation of prevention strategies of high public 
health significance. This research identified a range of 
risk factors that are appropriate for public health interven-
tion. Physical exercise, breastfeeding, menopause, body 
mass index over 25 Kg/m2 risk factors for breast cancer 
have therefore been identified. In this study, a significant 
number of women under the age of 40 were screened for 
mammography used as a control in this study with 
a statistically significant age gap between case and control. 
In addition, the other factors may be due to family history 
of breast cancer, and some of the reasons for mammogra-
phy screening at the earliest age of 40 years are suggested 
by physicians. In addition, the majority of women under 
40 years of age had breast tenderness and discomfort 
associated with increased use of mammography screening. 
This was the limitation of the research and was recognized 
in the limitation portion of the study. As a result, women 
who performed high physical activity were associated with 
lower chances of breast cancer compared to those who 

Table 3 Reproductive and Family History Characteristics of Women of Age Above 15 Years in Addis Ababa City Hospitals, 2017 
(N=220: Case=110 and Control=110)

Variables Case Control Total P-value

Number (%) Number (%) Number (%)

Age at Menarche 0.810
< 12 years 10(9.1%) 9(8.2%) 19(8.6%)

≥ 12 years 100(90.9%) 101(91.8%) 201(91.4%)

Parity 0.013
No 26(23.6%) 12(10.9%) 38(17.3%)
Yes 84(76.4%) 98(89.1%) 182(82.7%)

Abortion 0.017
No 77(70%) 92(83.6%) 169(76.8%)

Yes 33(30%) 18(16.4%) 51(23.2%)

Menopausal status 0.001
Pre-menopause 61(55.5%) 85(77.3%) 146(66.4%)
Menopause 49(44.5%) 25(22.7%) 74(33.6%)

Ever breastfeeding 0.0001
Yes 67(60.9%) 97(88.1%) 164(74.5%)

No 43(39.1%) 13(11.9%) 56(25.5%)

Oral contraceptive use 0.0001
Yes 67(60.9%) 91(82.7%) 158(71.8%)

No 43(39.1%) 19(17.3%) 62(28.2%)

Family history 0.178
Yes 14(12.7%) 8(7.3%) 22(10%)

No 96(87.3%) 102(92.7%) 200(90%)
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performed low physical activity. This finding was consis-
tent with a study in Pakistan that documented a direct link 
between physical activity and breast cancer.6 This is 
because physical exercise helps regulate body weight, 
which helps to avoid the uncontrolled spread and growth 
of cells. In addition, physically active people are less 
likely to participate in other risk factors, such as drug 
use and high alcohol consumption. The American Cancer 
Society recommends that adults have at least 150 minutes 
of moderate-intensity or 75 minutes of vigorous-intensity 
exercise each week (or a combination of these) ideally 
distributed during the week.20–22

Conversely, this research found that no breast-feeding 
was associated with higher chances of breast cancer 

relative to breast-feeding. This result was consistent with 
the results of studies conducted in India,11 but this contra-
dicts with the findings of the research in Brazil.23 This 
may be because breastfeeding is not common in developed 
countries compared to Ethiopia. In multiple epidemiologi-
cal studies, breastfeeding has been identified as 
a protective factor against breast cancer. Researchers 
have shown that the potential mechanisms by which 
breastfeeding protects against breast cancer include: 
Reduced systemic estrogen and progesterone levels during 
lactation, excretion of estrogen and carcinogens from the 
breast ducts.24 Some others have an explanation for this 
potential impact may be due to breastfeeding, which 
decreases the total number of menstrual cycles of 

Table 4 Factors Associated with Breast Cancer Using Logistic Regression Among Women Above 15 Years of Age in Addis Ababa, 
2017 (N=220: Cases=110 and Controls=110)

Explanatory Variables Breast Cancer COR(95% CI) AOR(95% CI) P-value

Cases Control

Age categorized
<40 47 62 1 1

40–49 27 27 1.3(0.69–2.54) 0.7(0.33–1.66) 0.503

50–59 23 13 2.3(1.07–5.08) 0.5(0.10–2.09) 0.345
≥60 13 8 2.1(0.82–5.59) 0.2(0.04–1.22) 0.117

Physical activity
Low 86 48 1 1

Highest 24 62 0.2(0.12–0.33) 0.2(0.10–0.41) 0.0001

Parity

No 26 12 1 1

Yes 84 98 0.4(0.19–0.83) 1(0.28–3.80) 0.943

Abortion

No 77 92 1 1
Yes 33 18 2.2(1.14–4.19) 2.1(0.90–4.94) 0.067

Menopausal status
Pre-menopause 61 85 1 1

Menopause 49 25 2.7(1.52–4.89) 6.8(1.92–24.16) 0.008

Ever breastfeeding

Yes 67 96 1 1
No 43 13 4.8(2.39–9.58) 3.4(1.21–9.67) 0.022

Oral contraceptive use
Yes 67 91 1 1

No 43 19 3.1(1.64–5.74) 2(0.94–4.35) 0.087

BMI

< 18.5kg/m2 13 28 1 1

18.5–25kg/m2 50 64 1.7(0.79–3.58) 1.7(0.67–4.44) 0.228
> 25.1kg/m2 47 18 5.6(2.39–13.20) 5.9(2.16–16.48) 0.001
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a woman’s lifetime (the same as starting menstrual periods 
at a later age or going through early menopause).

Similarly, this research also found that overweight or 
those with BMI over 25kg/m2 correlated with an increased 
risk of breast cancer compared to those low BMI. This 
result was consistent with the previous systematic review 
and meta-analysis that found that 5kg/m2 was associated 
with a 2% increase in breast cancer risk.13,25–27 In addi-
tion, individuals with an elevated body mass index are 
correlated with sedentary patterns of increased risk factors 
for cancer.

This research also found that women of menopause age 
are more likely to have breast cancer than women of 
premenopausal age. This is also in line with other 
studies.28,29 However, this finding is in contrast with the 
Addis Ababa Cancer Registry report, which reported the 
highest incidence of breast cancer (38.4%) among age 
groups 30–49 years of age. Most of the age group is in 
the premenopausal stage. However, this analysis has short-
comings First, it is not a national survey that only registers 
Addis Ababa people, and secondly, there are no specific 
pre-menopausal or post-menopausal status statistics that 
only deal with age groups.3

This research has implications for patients with breast 
cancer, cancer incidence, physicians, and policy makers 
for the identification of breast cancer determinants. Risk 
factors found in this study are of public health significance 
in the design of strategies to minimize the incidence of 
breast cancer among women. In addition, the factors 
described in this report, such as OC use, physical activity 
and breastfeeding practice, are modifiable risk factors that 
could be modified through health education and behavioral 
change activities.

Strength and Limitation
This research identified risk factors that physicians and 
public health experts may use to help them intervene 
and change risk factors. Breast cancer risk factors 
included BMI, breastfeeding, menopause, and physical 
activity, both of which could be changed with evidence- 
based treatments. The risk factors were studied in 
a case-control analysis with potential recall biases. 
Furthermore, since the participants were under the age 
of 40, the study was exposed to control selection bias. 
Recall bias can influence some of the characteristics 
used, such as age at menarche, breastfeeding, vegetable 
intake, and level of physical activity. The study’s limited 
sample size may have an effect on its strength and 

generalizability. This research also has drawbacks that 
were not tested, such as environmental pesticide (e.g., 
DDT) exposure, which was not included in the study 
due to the complexity of calculating it and the high cost 
of doing so.
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