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ABSTRACT
Objective Studies, mainly from high- income countries, 
suggest that there are ethnic and racial variations in 
prevalence of uterine fibroids (UF). However, there have 
been few studies of the epidemiology of UF in sub- Saharan 
Africa (SSA). We reviewed published articles on the 
epidemiology of UF in SSA.
Design This was a scoping review of literature.
Settings We searched three databases (PubMed, African 
Wide Information (EBSCO) and African Journals OnLine 
(AJOL)). The search for eligible articles was conducted 
between December 2019 and January 2021.
Primary and secondary outcome measures To describe 
the reported prevalence/incidence of, and risk factors for 
UF in SSA.
Results Of the 1052 articles retrieved, 9 met the inclusion 
criteria for review. The articles were from Nigeria (4/9), 
Ghana (2/9), Cameroon (1/9), Kenya (1/9) and South Africa 
(1/9). Two studies from pathology departments and three 
studies from radiology departments reported prevalence 
of UF. We did not find any study on the incidence or 
genomics of UF in SSA. Of the three studies that reported 
on the risk factors of UF, only one case–control study that 
was conducted using retrospective data of attendees at a 
gynaecological clinic conducted multivariable analysis.
Conclusion There is lack of robust epidemiological 
studies of the prevalence, incidence and risk factors of 
UF in SSA. There is urgent need to study epidemiological 
and genomics risk factors of UF in SSA because UF is the 
most common gynaecological neoplasm in this population 
where it is associated with significant morbidity and 
occasional, usually perioperative, mortality.

INTRODUCTION
Uterine fibroids or uterine leiomyomas (UF) 
are the most common neoplasms affecting 
women.1 They are typically composed of 
disordered fascicles of smooth- muscle cells, 
vascular smooth- muscle cells, fibroblasts, 
leiomyoma- associated fibroblasts and an 
excess of acellular extracellular matrix.2 They 
tend to be multiple and may be found in any 
part of the uterus however, they are the most 
common in the muscular wall of the uterus 
(the myometrium).

The incidence and prevalence of UF 
reported in the literature varies significantly 

by study design, methods of diagnosis, ethnic 
composition and age distribution of study 
participants.1 3 The cumulative incidence of 
UFs by the age of 50 years in women in devel-
oped countries is 70%–80%.1 4

Variations in the incidence and prevalence 
of UF by race and ethnic groups have been 
widely reported. Studies show that the inci-
dence and prevalence of UF in women of 
African ancestry is higher than that in other 
races.4–6 For example, a large longitudinal 
study (Nurses’ Health Study II) in the USA 
showed that the incidence of UF confirmed 
by pelvic examination, ultrasound (USS) or 
hysterectomy per 1000 woman- years was 37.9 
in African American, 14.5 in Hispanic, 12.5 in 
white and 10.4 in Asian women.5 In another 
longitudinal study conducted in UK, the 
crude incidence of UF based on primary care 
physicians’ diagnosis with USS, hysteroscopy, 
laparoscopy or pelvic examination was 5.8 per 
1000 woman- years.7

There are several epidemiological risk 
factors for UF. These include advanced age, 
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uterine fibroids (UF) in sub- Saharan African (SSA) 
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to combine effect estimators to generate summary 
statistics.
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that were not in the three major research databas-
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many SSA journals are not indexed.
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race, age at menarche, low or nulliparity, family history, 
obesity, diet, physical activity, smoking, oral contracep-
tives, hormone replacement therapy, environmental 
exposure to high levels of oestrogen and progesterone 
and vitamin D deficiency.3 8–10 Age is consistently associ-
ated with the incidence and prevalence of UF irrespective 
of ethnicity, race and other risk factors. In general, the risk 
of UF is about 4–11 times higher in women aged 40–60 
years compared with 20–30 years old women and women 
older than 60 years.1 3 Several studies show that early age 
at menarche is associated with higher risk UF.3 11 12 Multi-
parity is linearly associated with reduced risk of UF.3 13 
The risk reduction among multiparous women ranges 
from 20% to 50% compared with nulliparous women.1

Overweight and obesity are independent risk factors 
for UF.14 A meta- analysis of 325 899 women among whom 
19 593 had UF showed association with obesity.14 The 
association was present whether obesity was assessed 
using waist- to- hip ratio, waist circumference, weight 
change from age 18 years, or body mass index (BMI).14 
Some studies found a dose response relationship between 
obesity and UF while other studies did not find such rela-
tionship.3 14–16

While few studies reported no associations between 
dietary intakes and UF, other studies showed a reduced 
risk with consumption of vegetables and fruits, and 
increased risk with intakes of food additives, sweeteners, 
soya milk and dietary fats.1 14 17–19 Most studies found low 
level of serum vitamin D to be associated with increased 
risk of UF while a few reported no effect.20 21 The associ-
ation between vitamin D and UF was stronger in black 
compared with white women. Exposure to sunlight for 
more than an hour a day was also associated with reduced 
risk of UF.20 Smoking was associated with reduced risk 
of UF, especially in women with low BMI.1 Most studies 
reported an inverse relationship between regular physical 
activities and risk of UF.3 19 Oral and injectable contracep-
tives use were associated with reduced risk of UF, however 
a few studies found increased or no risk in women using 
oral contraceptives.1 3 Hormone replacement therapy or 
exposure to exogenous hormones, particularly among 
postmenopausal women was associated with increased 
risk of UF in some studies.3

Genetic and epigenetic factors have been associated 
with risk of UF. Positive family history is associated with 
increased risk of UF and higher risk was reported among 
sisters.1 22–26 The estimates of heritability for UF were 
26%–69% in twin studies while data from genome- wide 
association studies (GWAS) reported heritability risk of 
13%.27 28 The risk of UF is 2.5- fold among first degree 
relatives compared with the general population.28 The 
concordance rate of UF among monozygotic twins is 
twice that of dizygotic twins of the same sex, and a lot 
higher than in first- degree relatives.28 29 Recently, GWAS 
identified several candidate loci for UF in chromosome 
regions among African American—22q13.1 (CYTH4); 
Caucasian—11p15.5 (BETIL), 17q25.3 (FASN, CCDC57 
and SLC16A3), 22q13.1 (TNRC6B); and Asian—10q24.33 

(OBFC1), 11p15.5 (BET1L) and 22q13.1 (TNRC6B) 
populations.30–33

UF is associated with significant morbidity and substan-
tial socioeconomic costs.34–36 Data from a global system-
atic review of the cost of UF showed that the total direct 
and indirect cost after diagnosis or from surgical care 
ranged from US$11 717 to US$25 023 per patient per 
year.37 In USA, the annual cost of UF to the economy was 
estimated to be between US$5.9 and US$34.4 billion with 
obstetrical complications contributing the highest frac-
tion of the economic burden.38

Consistent with the high incidence and prevalence 
of UF in African populations in developed countries, 
case reports and clinical evidence suggest high preva-
lence of UF in black women living in Africa. However, in 
contrast to developed countries, there have been very few, 
adequately powered, systematic epidemiological studies 
of UF in Africa. In this scoping review of current publi-
cations on the epidemiology of UF in Africa, we aim to 
establish the state of the evidence and their limitations, 
the burden of UF and priorities for research on UF in 
black women living in sub- Saharan Africa (SSA).

METHODS
In this review, we used the Joanna Briggs Institute guide-
lines for the conduct of systematic scoping review which 
was earlier described by Arksey and O’Malley.39 40 Briefly, 
we base this review on five frameworks: (a) identifying 
the research question, (b) identifying the relevant studies 
(search strategy), (c) selecting the eligible studies, (d) 
charting the data and (e) collating, summarising and 
reporting the results with or without consultation with 
experts on the specific field.40

Research question
The research questions for this scoping review are: What 
are the prevalence and incidence of UF among black 
women in SSA? What are the risk factors for UF among 
SSA women?

Information sources and search strategy
We conducted a systematic search of three online data-
bases for records in English: PubMed, African Wide Infor-
mation (EBSCO) and African Journal OnLine (AJOL). 
We used the following keywords to search the databases to 
retrieve published articles on the incidence, prevalence 
and risk factors of UF; uterine fibroids or fibroids or leio-
myoma or myoma; prevalence, incidence, risk factors or 
causes and SSA (using subregions within SSA (West Africa 
OR East Africa OR Central Africa OR Southern Africa), 
and by specific country names) (online supplemental 
table 1—Search Term Strategy). We used Boolean terms 
AND/OR to separate the keywords during the search. 
We included Medical Subject Headings (MeSH) terms in 
the search terms. We also manually searched references 
and bibliography of relevant articles on this subject. The 
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search was conducted between December 2019 and 27 
January 2021.

Eligibility criteria
We used the PICO format (population, intervention, 
comparator and outcome) to design the eligibility criteria 
for the studies that were included in this review. These 
are (a) published peer- reviewed article with observational 
or experimental design that reported on the aetiology or 
risk factors or incidence or prevalence or proportion of 
women with UFs and (b) data must have been collected 
in SSA among Indigenous black women population. We 
excluded case reports, letter to editors or expert opinion 
without primary data on UFs in SSA as well as studies that 
only reported the outcome of treatment.

Study selection process
All titles retrieved from searches were compiled and 
reviewed with EndNote X8.0 (Thomson Reuters). We 
removed all duplicates using the EndNote automated 
system and manually. We screened abstracts in accor-
dance with our inclusion and exclusion criteria. Next, we 
screened the full texts of abstracts that were eligible for 
further consideration. Only articles that met the inclusion 
criteria during full- text screening were finally selected for 
data charting in this review.

Charting data
We entered our data into a prepared Microsoft Excel 
sheet using the following data charting fields: authors, 
date, country, study design, aim/objectives, sample size, 
recruitment strategy (probability or non- probability 
sampling), study settings (health facility/community/
online), outcome measured (prevalence/incidence/

proportion), analysis (descriptive/test of association/
multivariable analysis) and summary of key findings.

Collating, summarising and reporting the results
We present a descriptive summary of eligible studies and 
we created a Preferred Reporting Items for Systematic 
Reviews and Meta- Analyses- extension for Scoping Reviews 
flow chart to summarise the process and number of arti-
cles that were finally selected for data charting (online 
supplemental table 2).41 The chart shows the overall 
number of studies included, study designs and settings, 
publication years, the characteristics of the study popu-
lations, the outcomes reported and the countries where 
the studies were conducted. In line with scoping reviews’ 
methodology, we did not perform an assessment of the 
quality of the included studies.

Patient and public involvement
It was not possible to describe patient and public involve-
ment in this research.

RESULTS
We retrieved 1052 studies from the three databases 
(figure 1). After removal of duplicate publications, we 
screened 484 titles and abstracts and found only 48 arti-
cles were eligible for full- text screening. We excluded 39 
of the 48 full- text articles because 17 of them were on 
symptoms/management of UF, 7 were animal studies, 5 
each were case reports and reviews, 2 were from outside 
SSA, 1 each were on recurrent UF after treatment, full 
texts not available and on somatic genetic mutation in 
UF. Of the 9 studies that met the inclusion criteria, 4 were 
from Nigeria,42–45 2 from Ghana46 47 and 1 study each 
from Cameroon,48 Kenya49 and South Africa.50

Incidence or prevalence of UF
Five of the nine studies screened described the preva-
lence of UF (table 1).42 44 46 48 50

Two of these studies, one each from pathology depart-
ments in single institutions in South Africa and Nigeria, 
examined the proportion of UF in surgical specimens.42 50 
In Northern Nigeria, UF accounted for 2.2% of all surgical 
specimen at a single facility over a 5- year period.42 The 
South African study reported that the proportion of UF 
among all hysterectomy specimens in a single institution 
over a 6- month period was 64.6%.50

A cross- sectional study of pregnant women undergoing 
abdominal USS examination in two regional hospitals 
in Cameroon reported that 16.8% (38/226) had UF.48 
Another cross- sectional study in Ghana among 244 non- 
pregnant women referred for abdominal USS showed 
that 36.9% had UF and the proportion of women with 
UF increased with age.46 A 2- year retrospective review of 
attendees at the gynaecology clinic of a public tertiary 
health institution in Nigeria showed that 30.7% (178/580) 
of all patients had a diagnosis of UF.44 Another study of 
pregnant women referred for prenatal abdominal USS at 

Figure 1 The PRISMA flow chart for the scoping 
review. AJOL, African Journals OnLine; AWI, African 
Wide Information; PRISMA, Preferred Reporting Items for 
Systematic Review and Meta- Analysis; SSA, sub- Saharan 
Africa.
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a tertiary hospital in eastern Nigeria showed that the prev-
alence of UF was 12.3% during pregnancy.43

Role of oestrogen, progesterone and their receptors
A study in Kenya reported on cytosolic quantification of 
oestrogen and progesterone and their receptors in UF 
tissue measured using radioimmunoassay.49 The study 
showed that UF contained lower levels of oestrogen and 
progesterone but higher levels of receptors for these 
hormones compared with normal uterine tissue.49 In a 
more recent Nigerian study using immunohistochem-
istry, the level of oestrogen and progesterone receptors 
in UF was higher than in uterine tissue.45 The Nigerian 
study further showed a significant negative correlation 
between UF size and the progesterone receptors levels 
only (table 1).45

Risk factors for UF
Three studies presented data on risk factors of UF 
(tables 1 and 2).44 46 48

In a Nigerian case–control study of gynaecology clinic 
attendees, advanced age (OR=4.90; 95% CI 1.80 to 31.1) 
and positive family history (OR=3.0; 95% CI 1.90 to 4.80) 
were associated with higher risk while obesity (OR=0.4; 
95% CI 0.10 to 0.90) and primiparity (OR=0.60; 95% CI 
0.20 to 0.90) were associated with lower risk of UF.44 A 
cross- sectional study of 244 women referred for abdom-
inal USS at three centres in Ghana found that women 
with UF tended to be older (p=0.001), obese (0.001), 
older at last pregnancy and delivery (p=0.001) and have 
lower parity (p=0.001).46 In another cross- sectional study 
of factors associated with UF in pregnancy in Cameroon, 
women with UF were older (p<0.001) and had higher 
gravidity (p=0.02).48

DISCUSSION
In this review, we mapped published epidemiological 
studies on incidence, prevalence and risk factors for UF 
in indigenous African women. Our results confirmed the 

paucity of systematic epidemiological study of UF among 
black women in Africa. Only few studies have some infor-
mation on prevalence/proportion of, and risk factors for 
UF.42 44 46 48 50 The five studies that reported the preva-
lence of UF used different populations, denominators 
and study designs.42 44 46 48 50 Two studies from pathology 
departments in Nigeria and South Africa used different 
reporting periods and denominators to calculate the 
proportions of UF.42 50 We also observed variations in the 
reporting of the prevalence of UF in pregnancy in the 
two studies from radiology departments in Nigeria and 
Cameroon.43 48 They both used convenience sampling 
technique and were silent on the gestational ages of 
participants. The only Nigerian study that presented data 
on the prevalence of UF among non- pregnant women was 
a retrospective review of case records that used all other 
attendees at a gynaecological clinic as controls.44 There 
was no study in this review that has information on the 
incidence of UF in pregnant or non- pregnant women.

Two studies were on the role of oestrogen and proges-
terone and their receptors. The two hormonal studies 
used different diagnostic techniques (radioimmunoassay 
vs immunochemistry), laboratory estimation of cut- off 
levels for oestrogen and progesterone and comparator 
groups (UF and normal myometrial tissue from same 
patient versus UF and normal myometrial tissue from 
different patients as cases and control).45 49 The observed 
differences in the methodology of the two studies make 
it difficult to compare and interpret their findings. We 
observed that the sample sizes of these three studies 
were too small to allow for rigorous multivariable anal-
ysis for confounders. In addition, the three studies were 
conducted with specimen from women who had treat-
ment in specific health facilities.

Three studies described risk factors for UF among 
black African women, but they all used different research 
designs and data analysis techniques.44 46 48 All the studies 
were conducted within single facilities, two were cross- 
sectional and one was a retrospective case–control study. 

Table 2 Summary of reported risk factors associated with UF in SSA

Risk factors

Pregnant women Non- pregnant women

Egbe et al 2018
(Cross- sectional study from 
Cameroon)

Sarkodie et al 2016a
(Cross- sectional study from 
Ghana)

Oluwole et al 2015
(Case–control study from 
Nigeria)

Advanced age ↑ ↑ ↑
Family history Not considered Not considered ↑
Obesity Not considered ↑ ↓
Nulliparity Not considered ↑ Not considered

Gravidity ↑ Not considered Not considered

Advanced age at delivery Not considered ↑ Not considered

At least primiparity Not considered Not considered ↓

↑ - increased risk, ↓ - decreased risk, not considered as a risk factor in the study.
SSA, sub- Saharan Africa; UF, uterine fibroid.
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The risk factors identified in the three studies were 
similar to those reported in studies conducted in USA, 
Europe and Asia.5 12 51 Briefly, advancing age was the only 
risk factors that was common to all three studies and low 
parity was reported in two studies.44 46 48 The only other 
risk factor reported among non- pregnant women was self- 
report of family history of UF.44 Obesity was reported as a 
protective factor in non- pregnant Nigerian women and as 
a risk factor in pregnant women in Ghana.44 48 The tests 
for association in these studies were not well described 
in the methods sections of their manuscripts.44 46 48 The 
studies from Cameroon and Ghana used bivariate tests 
and did not adjust for age in their analyses.46 48 The only 
Nigerian study that used multivariable analysis to adjust 
for confounders, used data collected from a retrospective 
review of cases managed in a tertiary public health facility 
and assigned other attendees as controls.44

Although, we did not assess the risk of bias in studies 
that we reviewed because that is outside the objective of 
scoping review generally, we observed that the majority of 
the studies used data collected from case series or cross- 
sectional studies (6/9) while two (3/9) were case–control 
studies.42–50 None of the nine studies we reviewed used 
probability sampling technique to select their subjects 
and only one study reported on sample size and power 
calculation.

We found several gaps in the epidemiology of UF in 
SSA. There was no genomic epidemiology study of UF 
in SSA. Studies from high- income countries have shown 
that only 20.0%–40.0% of women with symptomatic 
UF seek medical treatment, suggesting that a signifi-
cant number of women with UF are not captured by 
facilities- based studies.52 We did not find any published 
population- based study with adequate statistical power 
and sampling strategy which can generate generalisable 
information on incidence, prevalence and risk factors 
of UF among Indigenous black African women. There 
are many epidemiological risk factors of UF that are yet 
to be investigated in SSA. These factors include repro-
ductive factors (age at menarche and menopause, birth 
interval or inter pregnancy interval, contraceptives and 
hormone replacement therapy), diets including vitamin 
D, trace elements and heavy metals, lifestyle and phys-
ical activity, reproductive tract infections, microbiome 
and pollution.3 8 12 53 54 Lack of information on these risk 
factors prevent development of preventive and thera-
peutic interventions. This is a serious gap in knowledge 
considering the morbidity, mortality and economic costs 
of UF in SSA.

The interpretation of findings from this scoping review 
may be limited for the following reasons. We searched 
published articles from online databases only. We may 
have missed papers published in journals that are not 
indexed in these online databases. We excluded one 
article that we could not retrieve the full texts, but the 
abstract shows that this was on the association between UF 
and BMI. Despite these limitations, this scoping review 
confirmed the dearth of studies on the epidemiology of 

UF among SSA women and argues for urgent remedia-
tion of this situation.

CONCLUSIONS
Our results show that there is limited information on 
the epidemiology of UF and identified gaps in knowl-
edge of UF among women in SSA despite its high prev-
alence, morbidity and economic costs. We recommend 
urgent implementation of well- designed and adequately 
powered studies to address this gap.
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