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Abstract
Background. Breast disorders (BD) during pregnancy and postpartum
cause anxiety and reduce women’s quality of life. The study examined
BD risk factors during pregnancy and six months after delivery.
Methods. Women attending antenatal clinics at 26 weeks gestation
were recruited. 1248 pregnant women were followed six months post-
partum. During recruitment, a validated questionnaire was used to
collect participant characteristics and risk factors. Palpable lumps,
inflammation, persistent pain, and abnormal nipple discharge were
classified breast disorders. Statistical analysis usedmultiple logistic and
cox regression models at p<0.05.
Results.Womenwith benign breast diseaseweremore likely to develop
BD (aOR = 2.63, 95% CI = 1.50–4.88). One pregnancy increases the
risk of BD more than three times (aOR=0.52, 95%CI: 0.29–0.95).
History of breast trauma (aHR=3.59, 95%CI: 1.40–9.17) and 3 miscar-
riages vs. none (aHR=2.23, 95%CI: 1.04–4.23) were also risk factors
for BD. The second quartile of physical activity was associated with a
lower risk of BD (aHR=0.35, 95%CI: 0.15–0.78).
Conclusion. Women with breast trauma and miscarriage are more
likely to develop breast disorders during pregnancy and sixmonths after
delivery. Our findings highlight the need for additional longitudinal
research to validate these findings and plans for prevention and control.
Keywords: Breast disorders, pregnancy, postpartum, predictors, longi-
tudinal study.
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INTRODUCTION

Breast disorders (BD) can be benign, malig-
nant neoplastic or non-neoplastic disorders
affecting the breast.1 When diagnosed in

pregnancy and during lactation, these disorders are
termed pregnancy associated breast disorders.2,3 The
prevalence of BD in pregnancy and lactation is high,
largely due to hormones causing several physio-
logical changes in the breast during pregnancy and
postpartum.4−7 A diagnosis of benign breast disease
(BBD) causes anxiety in pregnancy and can greatly
influence awoman’s quality of life.8Moreover, BBD
appears to be associated with the risk of subsequent
breast cancer in future, although themagnitude of the
risk is poorly defined.9,10 Breast cancers diagnosed
during pregnancy and in the postpartum period have
aggressive histological features11,12 with diagnoses
made in early postpartum being more aggressive.12
Unfortunately, there are yet no defined risk factors
for BBD.
Identification of risk factors for non-communicable
diseases (NCD) adds to knowledge for controlling
these diseases and addressing them can help attain-
ment of the United Nations goal of 25% reduction of
NCDs in developing countries. Furthermore, recog-
nizing risk factors associated with both breast cancer
and BBD would aid in prediction by identifying
people at high risk as well as promote prevention by
controlling modifiable risk factors. It is noteworthy
that some risk factors have been identified as possi-
ble modifiers facilitating BBD progression to breast
cancer through unknown mechanisms. The roles of
these modifying factors are yet to be clarified.13,14
Understanding how to decrease the incidence of
BBD would greatly improve breast cancer preven-
tion and promote its control.15

There are many well established risk factors for
breast cancer, as reported by several research articles
and systematic reviews conducted in both develop-
ing and developed countries. Factors include family
history, genetic predisposition, alcohol consumption,
physical activities and BBD.8,13,16−19 However, epi-
demiological studies on the risk factors associated
with benign breast disease are few. Benign breast
disease is mostly neglected and poorly investigated

with few focus on proliferative BBD in low and
middle-income countries.8,9,20

Inconsistent findings across studies of BBD and
a dearth of systematic reviews have impeded our
understanding of its etiology.20−22 Reasons behind
the inconsistencies include different control groups
used in various studies and the varied pathological
classifications of BBD.20−22 Varying environmental
exposures can also cause risk of BBD to differ across
people in different geographical locations.8 In Nige-
ria, studies conducted on BD specifically occurring
in pregnancy and lactation are few and the etiology
of the disease is largely unexplored.23,24 The study
therefore aimed to identify risk factors associated
with BD diagnosed in pregnancy and six months
postpartum, and determine whether reproductive,
lifestyle, family history and anthropometric variables
are potential predictors of BD in this interval.

MATERIALS AND METHODS

Ethical considerations: The University of Ibadan/
University College Hospital Ethics Committee
(Study assigned number: UI/EC/14/0098) and the
Oyo State Ministry of Health Ethics Committee
gave ethical approvals for the study. In addition,
written informed consent was obtained from all
study participants. Confidentially was ensured, as
serial numbers and barcodes were assigned to each
participant for identification. Data were protected
and saved on encrypted and pass-worded laptops.
Study design and population: A longitudinal study
designwas used.We recruited 1248 pregnant women
consecutively at≤26weeks gestational age, and they
were followed up in their third trimesters, six weeks
postpartum and six months postpartum. The study
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began recruitment of participants in June 2015 and
follow up ended in September 2017. Three study
centers in Ibadan, Nigeria were selected, each rep-
resenting one of the three tiers of public health care
system in Nigeria. They include the antenatal clinics
of the University College Hospital (UCH), Adeoyo
Maternity Teaching Hospital (AMTH) and the Pri-
mary Health Centre (PHC) Agbongbon.
At recruitment (baseline), participants were taught
Breast Self-Examination (BSE) using the Mam-
maCare®method, Clinical Breast Examination
(CBE) using the same method was performed and
a questionnaire was administered. Afterwards, CBE
was performed at follow-up visits. Women found
to have BD were referred for Breast Ultrasound
Scan (BUS) and those classified as having Breast
Imaging Reporting and Data System (BIRADS)
≥4 were referred for a breast ultrasound guided
biopsy. A Consultant Radiologist performed the
breast ultrasound scan and ultrasound-guided biopsy
and the biopsy was read at the Pathology Department
of the UCH Ibadan. Figure 1 shows the operational
flow of the study. More information about the study
design and population, the MammaCare®method of
BSE and CBE can be found in our previous article.25

Data collection methods: Information on socio-
demographic variables, medical history, reproduc-
tive variables, anthropometric factors, lifestyle and
family history of cancer was collected at recruitment
using a pretested and face validated questionnaire.
Prior to this study, a test-retest method was used to
check for reliability of the instrument at a location
different from the study centers (ρ=0.9). A checklist
of the signs and symptoms of breast disorders was
also developed prior to the study and was used to
document the CBE findings. In addition, findings of
the BUS and ultrasound guided biopsy investigations
were also documented.
Breast disorder was defined as the detection of at
least a lump or mass through palpation on the breast
or axilla or around the breast, with or without the
detection of other symptoms/signs such as persistent
pain, skin thickening, abnormal nipple discharge,
redness on the breast’s skin, and recently identified
nipple inversion or retraction by CBE.26

Body silhouettes (Stunkard silhouettes) showing
nine body sizes from very thin to very obese, were
used to categorise body sizes at age 8, age at menar-
che, current age, and ages 20, 30, 40 if attained
at time of interview. For this study, we classified
body silhouettes 1-3 as low adiposity, 4-6 as medium
adiposity and 7-9 as high adiposity. We estimated
level of intensity of Physical Activity (PA) to be
light, moderate and vigorous based on the activities
around the home and at the work place (occupational
activities). Metabolic Equivalents for Task (MET)
values were assigned to the levels of work intensity,
1.5 MET for light intensity, 2.5 MET for moder-
ate intensity and 6 MET for vigorous intensity.27
Then, MET values were multiplied by the duration
of activities at each level of intensity. Total PA
was calculated as an average of the home and work
related activities (MET hours/week).
Statistical analysis: The dependent variable was
BD, classified as either yes or no. Independent vari-
ables included age group, health facility, education,
occupation, age at menarche, menstrual irregulari-
ties, use of fertility drugs, hormonal contraceptive
use, breast-feeding length, parity, number of mis-
carriages, age at first live birth, Body Mass Index
(BMI), body silhouettes, physical activity, alcohol
consumption, smoking habits and multivitamins use.
In the bivariate analysis of factors related to BD
detected at recruitment, Chi-square test or Fisher’s
exact test was used for categorical variables and
Student’s t-test was used for continuous variables.
Significant variables with p-value of <0.05 from bi-
variate analysis were included in the multiple logis-
tic regression model. Wald statistics and backward
selection method were used to fit the final model.
Women found not to have BD at recruitment
were followed up to determine factors associated
with time to BD detection in pregnancy and six
months postpartum. Cox proportional hazard regres-
sion model was used to investigate variables related
to incident BD outcome. Variables were selected
into the model if the log rank test had a p-value of
<0.05 for categorical independent variables and were
selected if univariate Cox proportional hazard re-
gressionmodel had a p-value of <0.05 for continuous
independent variables. Hazard ratios (HR) and their
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95% confidence intervals (95%CI) were reported.
Proportional hazard assumption was checked by in-
cluding the interaction term of time and its covariates
in the model. Data were analyzed using Stata version
14 (TX, USA).

RESULTS

The age range of the 1248 study participants was 16
to 46 years, 540 (43.3%) had a secondary education
or less, 1154 (92.5%) were predominately Yoruba,
a major ethnic group in south-western Nigeria, and
about half (51.1%) were artisans, small-scale en-
trepreneurs, or laborers. The majority (62.9%) were
registered at the AMTH’s antenatal clinic. At re-
cruitment, 149 (11.9%) women were identified as
having BD through CBE, and 17 (11.4%) of these
women reported a history of BBDwhen interviewed.
The frequency distribution of selected participant
characteristics and their BD status at recruitment is
shown in Table 1.
Factors found to be significantly associated with
high BD detection at recruitment were age >25
years (p=0.002), PHC facility (p=0.014), secondary
and below level of education (p=0.003), full-time
housewife or unemployment (p=0.003), history of
BBD (p=0.002), menarche at 14-16 years (p=0.014),
no infertility history (p=0.032), two pregnancies
(p=0.030), 2 miscarriages (p=0.043), and BMI 18
kg/m2. These variables were included in multiple
logistic regression model (Table 2). Women with a
history of BBD had a greater likelihood of devel-
oping BD than women with no such history (aOR
= 2.63, 95% CI: 1.50–4.88). Multigravida with 3
pregnancies were less likely to have BD in pregnancy
at recruitment compared to primigravida (aOR=0.52,
95% CI: 0.29–0.94), as were those who reported
an early age (14 years) at first menstrual period
compared to those who reported ages 14–16 years
(aOR=0.56, 95% CI: 0.34–0.94).
We followed 1,099 women with no detectable BD
at recruitment for six months after delivery. The
maximum duration of follow-up was 596 days, dur-
ing which 74 (6.7%) participants were identified as
incident cases with breast disorders.

Probability of developing BD varied significantly
between the three centers (p=0.001) It was discov-
ered that participants with no or only primary educa-
tion had a higher probability than others (p=0.001).
The probability of BD was lower among partici-
pants with a professional occupation (p=0.001) than
among those with other occupations. Breast trauma
history was a significant predictor (p=0.001) Those
who had used oral contraceptives had a lower proba-
bility than those who had never used them (p=0.025).
Those with a history of one to two miscarriages had
a lower probability compared to those with none
or three or more miscarriages (p=0.037). Moder-
ate physical activity was significantly advantageous
(p=0.014). Participants in the lowest quartile of total
PA (the least amount of exercise) had a greater
likelihood of BD than those in the other quartiles
(p=0.028).

There was no significant association between time to
first BD detection and variables such as age group,
religion, ethnicity, family history of cancer, family
history of BBD, infertility history, age at menar-
che, menstrual irregularities, number of pregnancies,
average breastfeeding length, alcohol status, BMI,
silhouettes at age 8, frequent use of multivitamins
before pregnancy, light or vigorous physical activity
(p>0.05).

Table 3 presents the Cox regression analysis of time
to first detection of BD. History of breast trauma
(HR = 3.59, 95% CI: 1.40 – 9.17) and 3 miscarriages
(HR = 2.23, 95% CI: 1.04 – 4.83) were significantly
associated with a higher risk of BD compared to no
history of these events. Lower risk of BD was as-
sociated with having a secondary level of education
(aHR = 0.35, 95% CI: 0.17 – 0.76) and tertiary level
of education (aHR = 0.39, 95% CI: 0.16 – 0.95) as
compared to having none/primary level of education;
also with being in the second quartile of total PA as
compared to the first quartile (aHR = 0.35, 95% CI:
0.15 – 0.79. The risk of BD decreases with each 10
kg increase in body weight (aHR = 0.77, 95% CI:
0.62 – 0.95).
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DISCUSSION

This study is distinctive due to its focus on BD dur-
ing pregnancy and six months postpartum. During
the study period, risk factors for BD were identi-
fied through CBE in order to improve the planning
of interventions for the prevention and control of
pregnancy-associated breast disorders, particularly
among Nigerian women. The prevalence of BBD
was statistically associated with an increased like-
lihood of BD at recruitment. Compared to primi-
gravidae, women with three or more pregnancies
had lower odds of developing BD. Women who
reported a menarche age of less than 14 years were
less likely to develop BD than those who reported
a menarche age of 14 to 16 years. History of breast
trauma and history of three or more miscarriages
were found to be associated with a greater risk of
BD during pregnancy and six months postpartum
compared to no history. Women with a secondary
or tertiary education, moderate physical activity, a
history of oral contraceptive use, and a 10 kg increase
in body weight were found to be at lower risk for
breast disorders than those with no education or a
primary education.
The multiple recurrence and incidence of fibrocystic
diseases and other types of BBD in women is a
well-established and well-known theory based on
epidemiological studies.28−30According to Freire de
Oliveira,30 the increased likelihood of cystic disease
recurrence in premenopausal women is likely related
to the increased likelihood of ovarian cancer during
the premenopausal stage of BBD. This study, which
was conducted on pregnant women, confirms this re-
currence, as both a history of BBD and breast trauma
were found to be associated with developing BD.
This study did not histologically classify BD, but,
consistent with a study conducted in China,28 would
have likely found a relatively common recurrence
effect among women with proliferative BBD.31

We examined the relationship between reproduc-
tive variables and the detection of BD and found
that women with three or more pregnancies were
less likely to have BD than those with one preg-
nancy. Similarly, a study in Japan and a systematic
review of all women reported that having fewer
children was associated with an increased risk of

Proliferative-Benign Breast Diseases (P-BBD). In
the same study, lower parity was linked to fibrocystic
diseases, but there was no association between parity
and fibroadenoma.21,29 In a Nigerian study, pregnant
women had a lower breast cancer risk than nonpreg-
nant women, and a long-term protective effect of
pregnancy was observed.18,32

This study found that participants with more than
two miscarriages had a greater risk for BD. How-
ever, Silvera and Rohan33 found no association be-
tween miscarriages and benign proliferative epithe-
lial disease in their systematic review. In a follow-
up study of women with fibroadenoma in Shanghai,
miscarriage was also not found to be associated
with fibroadenoma.31 It is possible that our findings
reflect a set of characteristics unique to the study
population of pregnant and lactating women.
Insufficient physical activity is a crucial modifiable
risk factor. Independent of body fat, physical activ-
ity was found to be negatively associated with all
types of BBD. It is significantly associated with a
reduced risk of breast cancer in premenopausal and
postmenopausal Brazilian and Nigerian women.8,7
According to aNigerian study, occupational or work-
related activities are the most significant contributor
to total PA.27 Women with middle and upper quartile
levels of occupational light PA had decreased odds
of BD during pregnancy and six months postpartum,
according to our study. In addition, women in the
middle and upper quartiles of total PA had a lower
risk.
In this study, there was an inverse relationship be-
tween body weight measured in the second trimester
or earlier and BD. Previous research conducted on
women as a whole revealed a strong, consistent pro-
tective effect of obesity against both fibroadenoma
and fibrocystic diseases.29 In contrast, some studies
found inverse associations between BBD and both
weight and BMI. Other studies failed to find a corre-
lation between BMI and benign proliferative epithe-
lia diseases, most likely because they did not account
for menopausal status.9,33Premature death is known
to be inversely related to body mass index, positively
associated with postmenopausal breast cancer but
not with menopausal breast cancer.20,33,34
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In a systematic review, a higher level of education
was found to be positively associated with fibro-
cystic disease, although socioeconomic factors were
not matched between study control groups. How-
ever, there was no correlation between education and
fibroadenoma.29 According to Goehring and Mora-
bia, the possible protective effect of a higher level of
education may be due to selection bias.29 Similarly,
our study discovered a decreased likelihood of BD
with increasing levels of education.

Due to the large sample size and follow-ups, there
is a higher likelihood of a causal association and
temporality in this study. The possibility of misclas-
sification bias is a limitation because the findings
were based on CBE detection of BD. BD is also
heterogeneous by nature. If additional risk factors
were identified based on the histological classifica-
tion of BD, the results of this study would have been
more convincing. In addition, had information on
genetic breast cancer predispositions been collected,
the study could have investigated genetic risk fac-
tors. Other study limitations were discussed in our
previous article.25

CONCLUSION

A better understanding of risk factors will increase
the clinical and policy relevance of this field of
research by allowing the identification of high-risk
groups for prevention and control. The effectiveness
of this strategy cannot be overstated. This study
has significantly advanced our understanding of the
risk factors associated with breast disorders during
pregnancy and after delivery in Nigeria. Modifiable
factors, such as physical activity, breast trauma, and
the incidence of miscarriage, play a role in the pro-
tection against breast disorders during pregnancy and
six months after delivery. More longitudinal studies
are required to confirm these findings and inform the
development of appropriate control measures.
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FIGURE 1: Operational flow chart of the study at the antenatal clinics. BD-Breast 
Disorder, BUS-Breast Ultrasound Scan, CBE-Clinical Breast ExaminaƟon, BSE-Breast 
Self-ExaminaƟon, BIRADS- Breast Imaging ReporƟng and Data System.
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