Rwanda Medical Journal @

ORIGINAL ARTICLE Open Access

Novel breast cancer risk factors in Nigeria: the findings of Nigerian
breast cancer risk factor study

Authors: Samuel O. Azubuike®; Dori-Michelle Beeler??

Affiliations: 'Department of Public Health, Faculty of Health Sciences, National Open University
of Nigeria, Abuja, Nigeria; 2Department of Supportive Oncology, Levine Cancer Institute, Atrium
Health, Charlotte, NC, USA; 3Sociology, Anthropology, and Public Health Department, University of
Maryland Baltimore, County, USA.

ABSTRACT

INTRODUCTION: The potential roles of alcohol consumption and family history of breast cancer
in breast cancer etiology have not been widely studied in Nigeria. Moreover, no African study has
investigated the relationship between Light Exposure at Night (LEAN), interpregnancy gap, and
breast cancer risk. This study investigated the association between LEAN alcohol consumption,
family history of breast cancer, interpregnancy gap, and breast cancer risk among Nigerian women.
METHODS: A semi-structured questionnaire was used to collect relevant data from 372 cases
and 403 controls in five public hospitals in Nigeria. The participants were interviewed in person
between October 2016 and May 2017. Multivariable logistic regression was used to estimate odds
ratios (ORs) and 95% confidence intervals (Cl).

RESULTS: After adjusting for relevant confounders, frequent LEAN (OR 1.87, 95% Cl: 1.09, 3.21),
average interpregnancy gap (AlG) > 3 years (compared to AlG < 1.5 years) (OR 2.21, 95% Cl:1.07,
4.57), having a regular history of alcohol consumption (OR 1.67, 95% Cl:1.04, 2.69), and family
history of breast cancer (OR 2.11, 95% Cl:1.14, 3.93) and were significantly associated with an
increased risk of breast cancer.

CONCLUSION: We hypothesized that LEAN, longer interpregnancy gap, regular alcohol
consumption, and family history of breast cancer increase the risk of breast cancer among
Nigerian women.

Keywords: Light exposure at night, Alcohol consumption, family history of breast cancer,
Interpregnancy gap, women, breast cancer, Nigeria

INTRODUCTION shown that reproductive and lifestyle variables

such as low breastfeeding practice, abdominal
The rising burden of breast cancer among women fat accumulation, and low physical activity are
remains a potential threat to the social and implicated [3-5]. However, the potential roles of
economic well-being of many families in Africa, alcohol consumption and family history of breast
including Nigeria [1, 2]. Previous studies have cancer breast cancer have not been widely studied
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in Nigeria. Moreover, while some studies in other
parts of the world have investigated the potential
roles of interpregnancy gap and exposure to light
at night [6-10], no African study has reported such
observation to the best of our knowledge. The
aim of this study was to carry out a exploratory
investigation of the relationship between frequency
of light exposure at night (LEAN), interpregnancy
gap, alcohol consumption family history of breast
cancer and the risk of breast cancer among
Nigerian women based on data from the NBRS [3,
5]. The NBRS was instituted in 2016 to investigate
traditional risk factors associated with the risk of
breast cancer in Nigeria, including reproductive,
adult socioeconomic status, physical activity, and
anthropometric factors. The study also included
data on novel/emerging breast cancer risk factors
such as well as alcohol consumption, shift work
duration and LEAN.

METHODS

The details of the study setting, participants
recruitment, data collection methods, important
covariates, and general statistical consideration
has been previously reported [3, 5].

Study variables: Participants were described as
having a family history of breast cancer if they
indicated that any member of their first-degree
(mother or sister) or secondary-degree (aunt)
relatives experienced breast cancer. Participants
were described as having ever consumed alcohol
if they indicate that they had consumed alcohol
at any point in their life, irrespective of volume
and duration. Participants were described as
having a history of regular alcohol consumption
if they indicated that they had a history of weekly
consumption of alcohol, either in the past or
present. The average interpregnancy gap for each
participant was estimated by subtracting the age
at the last full-term pregnancy from the age at first
full-term pregnancy and dividing the result by the
total number of pregnancies/births per participant.
LEAN was described as the number of times the
participants were intentionally or unintentionally
exposed to light at night (including electricity and
other local sources) in a typical week before breast
cancer diagnoses (for cases) or interviews (for
controls).

Statistical analyses: The differences in the
distribution of demographic factors and
explanatory variables between cases and controls
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were assessed using t-tests or Mann-Whitney U (for
non-normally distributed variables) for continuous
variables. Categorical data were compared using
chi-square (x2) tests.

Unconditional binary logistic regression was used
to model the relationship between breast cancer
and each variable of interest using Statistical
Package for Social Sciences (SPSS) version 23.
Unadjusted odds ratios and 95% confidence
intervals were computed for each variable of
interest. Multicollinearity for continuous variables
was assessed and assumed not to be present if the
tolerance value was >0.1 and the variance inflation
factor <10 [11]. Pairwise deletion was applied to
all missing values.

Selection and adjustment of relevant covariates:
All the adjusted covariates were selected based on
existing literature. These were age (as a continuous
variable), study sites, and ethnicity (Yoruba, Igbo,
Niger Deltans, other northern tribes), reproductive
variables- parity (continuous variable), age at first
pregnancy/birth-AAFB  (continuous  variable),
menopausal status (premenopausal & post-
menopausal), total months of breastfeeding-TBF
(continuous), age at menarche-AAM (<13yrs
>13yrs), oral contraceptive use-OCU (Yes & No) as
well as family history of breast cancer and other
lifestyle variables- alcohol consumption (Yes &
No), body mass index, total physical activity-PA
(tertiles), socioeconomic variables -educational
attainment-personal and parental educational
attainment  (non-formal/primary,  secondary,
postsecondary, first degree/HND & >first degree),
income (< #&18,000; #18,000- &49,000; &50,000
- 84100,000; > 8100, 000) and place of residence
(less urbanized, more urbanized). They were
adjusted in 3 models as appropriate for each
association being investigated (Table 3).

RESULTS

A total of 372 cases and 403 controls participated
in the study. Descriptive analyses (Table 1) show
that cases did not differ significantly from controls
with respect to age, ethnicity, marital status,
age at first birth, age at menarche, body mass
index, total months of breastfeeding, and parity.
Significant differences in proportion between
cases and controls were observed with respect to
menopausal status, income, and education. The
proportion of participants with higher levels of
educational attainment, and income was higher
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Table 1. Characteristics of study subjects

Characteristics Control n (%) Case n (%) “P-value
Age Mean £ SD 46.8+10.8 47.1+10.7 0.556°
Ethnicity Yoruba 192 (47.9) 155 (41) 0.098
lgbo 100 (24.9) 128 (33.9)
Hausa / Fulani 14 (3.5) 13 (3.4)
Niger Deltans 51(12.7) 42 (11.1)
Other Northern ethnic 44 (11) 40 (10.6)
groups
Marital status Never Married 33(8.3) 36 (9.5) 0.545
Widowed 32(8.0) 26 (6.9)
Divorced/separated 9(2.3) 14 (3.7)
Married 325 (81.5) 301 (79.8)
Religion Christianity 315(78.8) 310(82.9) 0.145
Islam 85(21.3) 64 (17.1)
Body mass index-BMI (Kg/M?)  Median (IQR) 27.77 (7.29) 26.76 (7.26) 0.265°
Parity 3.0(2) 3.0(2) 0.09
Median (1QR) Total months of breast 36 (36) 36.5 (41) 0.61
feeding (TBF)
Age at menarche (AAM) < 13yrs 127 (33.1) 129 (35.1) 0.57
>13yrs 257 (66.9) 239 (64.9)
Menopausal status Premenopausal 229 (56.8) 161 (42.5) 0.02
Unknown/artificial* 20 (5.0) 64 (16.9)
Post- menopausal (Natural) 154 (38.2) 154 (40.6)
Age at first birth (AAFB) Mean + SD 255+4.38 25.3+5.1 0.577°
Physical activity-PA (MET-hr/ < 128.20 134 (36.9) 112 (29.5) 0.082
vk 128.20- 184.29 118 (32.5) 131(34.5)
>184.30 111 (30.6) 137 (36.1)
Education Non formal / Primary 37(9.3) 63 (16.6) <0.001
Junior / Senior secondary 96 (24) 109 (28.8)
Post-secondary 73 (18.3) 71(18.7)
1st degree / HND 134 (33.5) 110 (29)
>1st degree 60 (15) 26 (6.9)
Rsspondents' income (in Naira- < #&18,000 71(18.9) 100 (28.7) <0.001
) #18,000- 849, 000 106 (28.3) 128 (36.7)
#50,000-#%100,000 123 (32.8) 77 (22.1)
>#100,000 75 (20.0) 44 (12.6)

EM-W=Mann-Whitney U test (p value), SD = Standard deviation, ~Differences between cases and controls based on
LRT (likelihood ratio test). *Excluded (cases with contradictory answers /Participants whose menstrual flow ceased as a
result of other reasons apart from the natural process). ®Based on the t-test of independent samples. *Missing values
include ‘not applicable’. °Symbol of Naira (Nigerian currency)
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for controls than cases (p<0.05).

Unadjusted analysis suggests that the likelihood of
breast cancer among women with history of regular
alcohol consumption, women with family history
of breast cancer and women with higher frequency
of LEAN were significantly higher than women
without regular history of alcohol consumption,
family history of breast cancer, and women with
lower LEAN frequency (P<0.05). According to table
3, women with LEAN frequency higher than 5
times a week (compared to women without LEAN)
had significantly higher risk of breast cancer after
adjustments for base variables (age, study location
and ethnicity). The estimate attenuated after
further adjustments for educational attainments,
and income. The estimate however, increased
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significantly (although with a wider confidence
interval and a non-significant trend) following full
adjustments including reproductive factors, BMI,
PA and duration of night duties (OR 1.87, 95% ClI:
1.09, 3.21). Table 3 further showed that the risk
of breast cancer among women with average
interpregnancy gap >3 years (compared to those
with average interpregnancy gap <1.5 years) had
a non-significantly increased risk of breast cancer
after adjustment for the base variables, educational
attainment and income. The risk further increased
and became significant after adjustment for parity,
total months of breastfeeding, age at first full-term
pregnancy, age at menarche and oral contraceptive
use (OR 1.72, 95% Cl: 1.03, 2.88). Every additional
1-year average increase in in interpregnancy gap

Table 2: Alcohol consumption, family history of breast cancer, average interpregnancy gap and the risk

of breast cancer (unadjusted analysis).

Characteristics Control Case "OR (95% CI°) “P-value Missing
values (%)
n (%) n (%)
LEAN frequency/week 0.026 16.8
Never 221 (67.6) 186 (57.4) 1.00 (ref)
1-2times 22 (6.7) 28 (8.6) 1.51(0.84, 2.73)
3-5times 31(9.5) 30(9.3) 1.15(0.67, 1.97)
>5times 53 (16.2) 80 (24.7) 1.79(1.20, 2.67)
Average °IPG(Yrs) 0.112 15.6
<1.50 102 (30.1) 86 (26.8) 1.00 (ref)
1.51-3.00 175 (51,6) 155 (48.3) 1.05 (0.73, 1.51)
>3.00 62 (18.3) 80 (24.9) 1.53(0.99, 2.37)
Ever consumed alcohol 0.894 0.5
No 235 (58.9) 225 (59.4) 1.00 (ref)
Yes 164 (41.1) 154 (40.6) 0.98(0.74, 1.31)
History of regular 0.003 18.8
alcohol consumption
No
235(78.1) 225 (67.4) 1.00 (ref)
Yes
66 (21.9) 109 (32.6) 1.73 (1.21, 2.46)
Family History of breast 0.003 0.4
cancer
381 (95.3) 339 (89.4) 1.00 (ref)
No
19 (4.8) 40 (10.6) 2.37(1.34,4.17)
Yes

Light exposure at night. *Odds ratio. “Confidence interval. dAverage interpregnancy gap. IPG: Interpregnacy gap. LEAN:

Light Exposure at Night
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per birth was associated with a 20% (95% Cl: 3%,
36%) increase risk of breast cancer following full
adjustment.

Tables 4 and 5 suggest that the increased risk of
breast cancer associated with every additional
1-year increase in the interpregnancy gap
was more pronounced and significant among
postmenopausal women (OR 1.29, 95% CI: 1.07,
1.57), women >40 years (OR 1.25, 95% Cl: 1.05,
1.44), women with age at first full-term pregnancy
<25 years (OR 1.27,95% Cl: 1.05,1.54) and women
with 1-3 children (OR 1.23, 95% CI: 1.06, 1.44)

Novel breast cancer risk factors in Nigeria @

compared to premenopausal women, women < 40
years, women with age at first full-term pregnancy
> 25 years and women who had more than 3
children respectively.

Moreover, as shown in Table 3, the risk of
breast cancer between women who had ever
consumed alcohol and women who had never
consumed alcohol was not significantly different
following full adjustments. However, in an
analysis restricted to women with a history
of regular alcohol consumption (compared to
women without a regular history of alcohol

Table 3: Novel breast cancer risk factors (Multivariable analysis)

Main effects Model 1 Model 2 Model 3

OR (95% Cl) OR (95% Cl) OR (95% CI)
"LEAN
Never 1.00 (ref)? 1.00 (ref)® 1.00 (ref)*
1-2times 1.43(0.78, 2.63) 1.59(0.82, 3.07) 1.32(0.52, 3.37)
3-5times 1.21(0.70, 2.11) 1.21(0.66, 2.19) 1.41(0.64, 3.10)
>5times 1.86(1.24,2.79) 1.73(1.12, 2.66) 1.87(1.09, 3.21)
P for trend 0.023 0.067 0.153
Average IPG(Yrs)
<1.50 1.00 (ref)? 1.00 (ref)® 1.00 (ref)
1.51-3.00 0.98 (0.66, 1.44) 0.93 (0.63, 1.39) 0.94 (0.61, 1.45)
>3.00 0.69 (0.45, 1.05) 1.48(0.91,2.39) 1.15 (1.02, 1.72 (1.03, 2.88)
Per 1-year average increase 1.16 (1.04, 1.30) 129 1.20 (1.06, 1.36)
P for trend 0.006 0015 0.004
Ever consumed alcohol
No 1.00 (ref)? 1.00 (ref)® 1.00 (ref)f
Yes 0.99 (0.67, 1.22) 0.88 (0.64, 1.21) 0.98 (0.66, 1.45)
History of regular alcohol consumption
No 1.00 (ref)? 1.00 (ref)® 1.00 (ref)f
Yes 1.62 (1.12, 2.34) 1.51(1.02, 2.24) 1.66 (1.03, 2.67)
Family History of breast cancer
No 1.00 (ref)e 1.00 (ref)" 1.00 (ref)!
Yes 2.52 (1.42, 4.47) 2.51(1.41, 4.48) 2.11(1.13,3.92)

“Adjusted for age, study locations/study sites, and ethnicity. *Additionally adjusted for educational attainment and
income. ‘Additionally adjusted parity, TBF, AAFP, menopausal status, duration of night duties, BMI, and total PA.
YAdditionally adjusted for parity, AAFP, TBF, AAM, OCU. ¢Adjusted further for family history of breast cancer, income,
educational attainment. JAddjusted further for parity, menopausal status, age at first birth, and BMI. 9Adjusted for age
and study location. "Additionally adjusted for ethnicity. ‘Additionally adjusted for maternal and paternal education, and

Height.
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consumption), the increased risk of breast cancer
attenuated but remained significant following
adjustment for age, study sites, and ethnicity
(OR 1.62, 95% ClI: 1.12, 2.34). The estimate
remained elevated and significant following
adjustments for family history of breast cancer,
SES, reproductive and anthropometric variables
(OR 1.67, 95% Cl: 1.04, 2.69). Table 4 suggests
that the estimate was significantly stronger among
younger/premenopausal women than older/
postmenopausal women.

The risk of breast cancer among women with
a family history of breast cancer (compared to
women without a family history of breast cancer)
increased after adjustments for age and study
location (OR 2.52, 95% Cl:1.42, 4.47). The risk
attenuated progressively but remained significant
following adjustments for ethnicity, maternal
education, paternal education, and height (OR
2.11,95% Cl: 1.14, 3.93).

DISCUSSION
The findings suggest that higher LEAN frequency,

average interpregnancy gap >3-year, history of
regular alcohol consumption, and family history of
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breast cancer were significantly associated with an
increased risk of breast cancer. While the increased
risk of breast cancer associated with regular
consumption of alcohol was more pronounced
among premenopausal and younger women, the
increased risk of breast cancer associated with
average interpregnancy gap was more pronounced
among postmenopausal women, women above
40 years old, women with age at first full-term
pregnancy < 25 years and women who had 1-3
children.

There were no existing African studies on the
relationship between LEAN frequency and breast
cancer risk. However, our finding was consistent
with observations in other parts of the world
[9, 12-14]. With the increasing family and work
responsibilities among women, especially those
residing in the urban environment of Nigeria, it
will be expected that many may have a course to
stay awake at night to meet family and societal
expectations. However, we did not consider
whether this habitual light exposure occurred
while sleeping or while they were awake. We
recommend that the study be confirmed in the
future based on a hypothesis-driven investigation
capable of assessing subgroup effects. According

Table 4: The relationship between regular alcohol consumption, interpregnancy gap, and the risk of

breast cancer stratified by menopausal status

Stratification

Premenopausal Post-menopausal

20R (95% Cl) 20R (95% Cl)
History of
regular alcohol
consumption
No 93(66.4)  134(80.7)  1.00 (ref) 90(65.7)  90(73.2) 1.00 (ref)
Yes 47 (33.6)  32(19.3) 2.67 (1.24,5.79) 47 (34.3)  33(26.8) 1.23(0.63,2.40)
Average
interpregnancy
gap-AlIPG (Yrs)
<150 48 (39) 64 (34.2) 1.00 (ref) 25(17.9)  34(24.3) 1.00 (ref)
1.51- 3.00 52(42.3)  95(50.8) 0.71(0.37,1.37) 69(49.3)  74(52.9) 1.08(0.51,2.31)
>3.01 23(18.7)  28(15.0) 1.28 (0.54, 3.07) 46(32.9)  32(22.9) 2.38(1.06,5.33)

Per additional 1

ear average
y & 0.335

P for trend

1.11(0.90, 1.37)

1.29 (1.07, 1.57)
0.008

AIPG: Average interpregnancy gap. Cl: Confidence interval
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Table 5: The relationship between regular alcohol consumption, interpregnancy gap, and the risk of
breast cancer stratified by age

Age stratification

Age < 40yrs Age 2 40yrs
20R (95% Cl) 2OR (95% Cl)
History of
regular alcohol
consumption
No
Yes 135(68.2) 143(78.6) 1.00(ref) 90(66.2) 92(77.3) 1.00(ref)
63(31.8)  39(21.4) 2.18(1.04, 4.59) 46(33.8) 27(22.7) 1.43(0.69,2.96)
AIPG (Yrs)
<1.50 64(35.4) 69(35.0) 1.00 (ref) 22(15.7) 33(23.2) 1.00 (ref)
1.51-3.00 87(48.1)  100(50.8)  0.69(0.29, 1.64) 68(48.6) 75(52.8) 1.35 (0.80, 2.29)
>3.01 30(16.6)  28(14.2) 0.53 (0.12, 2.28) 50(35.7) 34(23.9) 2.23(1.22, 4.08)
Per additional 1
year average
0.91(0.62, 1.35) 1.25(1.05, 1.44)
P for trend
0.647 0.002
Age at first full-term pregnancy
AAFP <25 YEARS AAFP>25 YEARS
AIPG (Yrs)
<1.50 19(13.3)  24(17.4) 1.00(ref) 65(36.9) 78(38.8) 1.00(ref)
1.51-3.00 72(50.3)  80(58.0) 0.89 (0.40, 1.99) 83(47.2) 95(47.3) 1.04 (0.61, 1.77)
>3.01 52(36.4)  34(24.6) 2.09(0.89, 4.88) 28(15.9) 28(13.9) 1.27 (0.63, 2.57)
Per additional 1 1.27(1.05,1.54) 1.15(0.96, 1.38)
year average
P for trend
0.011 0.113
Parity
1-3 births 24births
AIPG (Yrs)
<1.50 57(36.3) 76(39.4) 1.00(ref) 26(16.1) 25(17.2) 1.00(ref)
1.51-3.00 59(37.6) 82(42.5) 0.98 (0.54, 1.77) 96(59.6) 93(64.1) 0.95(0.48, 1.91)
>3.01 41(26.1)  35(18.1) 1.90 (0.94, 3.83) 39(24.2) 27(18.6) 1.60 (0.67, 3.82)
Per additional 1 1.23 (1.06, 1.44) 1.18 (0.89, 1.57)
year average
P for trend
0.006 0.249

AIPG: Average interpregnancy gap. Cl: Confidence interval

to existing literature, the hypothesized mechanism
by which LEAN could increase breast cancer risk

is mediated by the suppressive effect of LEAN on
melatonin levels [12, 14, 15]. Melatonin, which
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reaches its secretion peak at night, has been
postulated to have anticarcinogenic properties
mediated by its direct oncostatic properties
(including antiproliferative and antioxidant effects)
and its indirect antiestrogenic effects [16].

The  relationship  between an  average
interpregnancy gap and breast cancer risk has
been reported only in a few analytical studies
globally. However, our findings among all women
were consistent with the increased risk of breast
cancer associated with a longer interpregnancy
gap compared with a shorter interpregnancy gap
in the available studies [6-8]. A Finnish study has
observed that the increased risk of breast cancer
associated with a longer average interpregnancy
gap may be more applicable to lobular breast
cancer (than ductal breast cancer), especially
among older women [7]. While this observation
was consistent with our stratified analysis by
age and menopausal status, our cases were not
segregated into ductal and lobular breast cancer
subtypes. Moreover, while the increased risk of
breast cancer associated with an average longer
interpregnancy gap among women with age at
first full-term birth <25 years in our study may be
consistent with the observation of Kauppilla and
colleagues with respect to ductal breast cancer
among women with age at first birth < 30 years,
the observation in that study unlike our study was
restricted to the interpregnancy gap between
1st and 2nd pregnancy among women aged < 50
years [17]. There is, therefore, need for a larger
study within Africa with specific data on specific
birth intervals between the first and subsequent
pregnancies. Although our findings seem to
indicate that a shorter interpregnancy gap < 3
years may be beneficial, especially among women
with fewer children, this needs to be confirmed in
a more robustly designed hypothesis-driven study.
Our findings with respect to alcohol consumption
were consistent with other previous sub-Saharan
African studies although these studies have small
sample sizes and adjusted for a fewer number of
confounders [18, 19]. Nevertheless, our finding
corroborated the increased risk of breast cancer
among women with weekly history of alcohol
consumption reported in the African Breast Cancer
Study (ABCS) comprising participants from Nigeria,
Uganda and Cameroon [20]. However, other
studies did not observe a significant association
between alcohol consumption and breast cancer
risk [21, 22]. This may be attributed to the type

Novel breast cancer risk factors in Nigeria @

of questions asked. For example, we only observed
a significant finding when the case definition was
restricted to weekly (regular) consumption of
alcohol. When compared to the distribution of
regular alcohol consumption reported in previous
Nigerian studies [19, 22], our findings may reflect
a rising trend of alcohol usage among Nigerian
women, especially the younger generation.
Incidentally, alcohol usage is not an acceptable
practice among Nigerian women, and given that
its usage among them may be underestimated,
most educational and intervention programmes
towards its adverse effects have targeted mostly
male folks. Our study suggests the need to
widen the scope of such awareness programmes
to include women, given the need to prevent
the rising trend of breast cancer among them.
The potential carcinogenic effect of alcohol has
been linked to the carcinogenic effect of ethanol
metabolite- acetyl aldehyde, and the capacity of
alcohol to alter blood estrogen levels [23].

The increased risk of breast cancer associated with
family history of cancer in our study corroborated
the observation in previous indigenous studies
and other international studies [18, 22, 24, 25,
26]. The estimate could reflect the prevalence of
inherited breast cancer genes (BRCA1 and BRCA2)
in Nigeria, which have been reported to have an
overall mutation rate of 11% [27]. It is, however,
notable that most breast cancer cases in this study
(89%) had no family history of breast cancer. This
suggests that the high prevalence of inheritable
breast cancer genes may not to a large extent,
account for the current incidence rate of breast
cancer in Nigeria. Therefore, the role of changes
in reproductive and other lifestyle variables should
not be underestimated.

The interpretation of our findings should consider
the fact that the findings were not based on prior
specific hypothesis with respect to these putative
risk factors. For example, we lacked data on the
quantity and duration of alcohol consumed.
Hence, it was not certain if the findings could
have been different had these been taken into
consideration. There was also the potential to
underreport alcohol consumption, given that it is
not desirable among Nigerian women for cultural
and religious reasons. Moreover, the study sample
size was not large enough to explore detailed
subgroup analyses observed in previous studies.
However, post hoc computation suggests that it
was sufficient to produce the main findings. All the
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same, the findings showed consistency with similar
previous studies within and outside Africa. Notably,
this study is the first African study to investigate
the association between the interpregnancy gap,
LEAN, and the risk of breast cancer. Hence it has
generated an important hypothesis that should
be further investigated in future studies. If LEAN
is confirmed as an emerging breast cancer risk
factor in sub-Saharan Africa, then our observation
provides a good opportunity for breast cancer
prevention since LEAN is a factor that could be
modified.

CONCLUSION

The findings suggest that habitual LEAN, longer
interpregnancy gap, consumption of alcohol, and
family history of breast cancer were associated
with an increased risk of breast cancer among
Nigerian women. The study also hypothesizes
that frequent exposure to light at night and longer
interpregnancy gaps increase breast cancer risk
in Nigeria. Further investigation is therefore
recommended. Furthermore, the study suggests
the need to strengthen the campaign and advocacy
towards reduced alcohol consumption among
women and prioritize breast cancer risk reduction
intervention among women with a family history
of breast cancer.
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