
Anbesu and Asgedom ﻿BMC Public Health           (2023) 23:33  
https://doi.org/10.1186/s12889-022-14942-8

RESEARCH

© The Author(s) 2023. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which 
permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the 
original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or 
other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line 
to the material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory 
regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this 
licence, visit http://​creat​iveco​mmons.​org/​licen​ses/​by/4.​0/. The Creative Commons Public Domain Dedication waiver (http://​creat​iveco​
mmons.​org/​publi​cdoma​in/​zero/1.​0/) applies to the data made available in this article, unless otherwise stated in a credit line to the data.

Open Access

BMC Public Health

Menstrual hygiene practice and associated 
factors among adolescent girls in sub‑Saharan 
Africa: a systematic review and meta‑analysis
Etsay Woldu Anbesu* and Dejen Kahsay Asgedom 

Abstract 

Background  Menstrual hygiene has not received adequate attention in Sub-Saharan Africa, and there is a lack 
of regional representative data. Therefore, this study aimed to estimate the pooled prevalence of good menstrual 
hygiene practices and associated factors among adolescent girls in sub-Saharan Africa.

Methods  In this study, the Preferred Reporting Items for Systematic Reviews and Meta-Analysis guidelines were 
used to develop the review manuscript. Online electronic databases, such as PubMed/Medline, Google Scholar, and 
CINAHL, were searched to retrieve available studies. The database search was conducted from January 1 to May 17, 
2022. The selection, quality assessment, and data extraction of the studies were performed. Quality assessment of the 
studies was performed using the Joanna Briggs Institute Meta-Analysis of Statistics Assessment and Review Instru-
ment. Subgroup analysis and meta-regression were performed based on country, study area, and sample size. Publi-
cation bias was examined by funnel plots and Egger’s test. The statistical analysis was conducted using STATA version 
14 software and RevMan software, and statistical significance was declared at a p value of less than 0.05.

Protocol registration number  CRD42020165628.

Results  A total of 229 studies were retrieved, and 14 studies were included in the final meta-analysis. The pooled 
prevalence of good menstrual hygiene practices was 45% (95% CI, (37, 53). Adolescents from urban residences 
(OR = 3.03, 95% CI (2.3, 3.97)), able to afford menstrual sanitary products (OR = 2.17, 95% CI (1.42, 3.3)), and from 
educated mothers (OR = 2.33, 95% CI (1.32, 4.12)) were associated with increased odds of good menstrual hygiene 
practice.

Conclusion  The pooled prevalence of menstrual hygiene practices was low compared to the SDG 6.2 target by 
2030. “Achieve access to adequate and equitable sanitation and hygiene for all, paying special attention to the needs 
of women and girls and those in vulnerable situations”. Therefore, improving the accessibility of a safe water supply, 
hygiene, sanitation facilities and affordability of menstrual products and promoting maternal education are manda-
tory and should be part of government-level public health policy to prevent related health issues, loss of economic 
output and education opportunities.
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Introduction
Menstruation is a physiological process that occurs 
among girls and women [1]. Menstrual hygiene manage-
ment (MHM) practice is described as using clean men-
strual management material, washing the body as needed 
with soap and water, and having access to facilities to dis-
pose of used materials [2].

Worldwide, inappropriate management of menstrua-
tion affects girls and women in developing countries 
[3, 4]. In developing countries, approximately 12.3% 
to 75% of girls cannot access or afford clean sanitary 
materials, and they use low-quality products such as 
new or old clothes, cotton wool, toilet paper, under-
wear alone, and sponges [5–10]. According to a United 
Nations International Children Emergency Fund 
(UNICEF) report, 10% of school-age African girls do 
not attend school during menstruation [11]. A study 
performed in five sub-Saharan African countries 
showed that the majority of adolescent girls reported a 
lack of safe, private, clean toilets and washing facilities 
at schools [9].

A review of the literature showed that factors associ-
ated with poor menstrual hygiene practice were lack 
of access to clean and effective absorbents, facilities to 
change, disposal of absorbents, soap, water, and privacy 
[3, 5, 12, 13]. In addition, consideration of menstruation 
as a taboo leads to fear and shame in discussions with 
other families and reduces young girls’ knowledge about 
menstrual hygiene practices. Even adult women may not 
be aware of the biological factors of good hygienic prac-
tices and may reduce their menstrual hygiene practices 
[14–16].

Poor menstrual hygiene practices have many con-
sequences, including exposing adolescent girls and 
women to reproductive organ and urogenital infec-
tions, psychosocial stress, and reduced opportunities 
for accessing school and jobs [13, 17–19]. Studies have 
revealed that many school girls suffer from concen-
tration and limited participation during class times 
due to discomfort and dishonor during menstruation 
[20–22].

In Sub-Saharan African countries, menstruation 
among school-age girls and women is a neglected 
issue. Adequate attention was not given by the water, 
sanitation, and hygiene (WASH), education sectors, 
or sexual and reproductive health programs, despite 
the formal inclusion of menstrual hygiene under 
reproductive health [23], and there are no regional 
representative data. Thus, this systematic review and 
meta-analysis aimed to estimate the pooled prevalence 
of menstrual hygiene practice and identify its associ-
ated factors among adolescent girls in sub-Saharan 
Africa.

Methods
Study protocol registration and reporting
The Preferred Reporting Items for Systematic review and 
Meta-analysis (PRISMA) guidelines were used to develop 
the systematic review and meta-analysis [24]. The 
PRISMA-P 2009 checklist was used to report the search 
process. The protocol was registered at PROSPERO with 
registration number CRD42020165628.

CoCoPop/PEO search guide
Condition: menstrual hygiene practiceContext:sub-
Saharan AfricaPopulation:adolescent girl (10–19 years) 
[25].Exposure:exposure is adeterminant that increase-
sor decreases the likelihood of menstrual hygiene prac-
tice amongadolescent girls in sub-Saharan Africa. These 
factors include but are not limited toresidence, age, 
maternal educational level, family income, menstrual 
flowduration, and knowledge of menses.Outcomemeas-
urement: The primary outcome of the study was the 
pooled prevalenceof good menstrual hygiene practices. 
Goodmenstrual hygiene practices were indicated when 
the studies reported overall good menstrual hygiene 
practicesfor the different measurementsof menstrual 
hygiene practices (type of menstrual items used, mainte-
nance of items if reusable ordisposal if one-time use only, 
changing frequency, using clean menstrualmanagement 
material to absorb or collect, washing the body as needed 
with soap,access to water, and disposal sites). The sec-
ondary outcome of the study was toidentify determinates 
of menstrual hygiene practice among adolescent girls.
Event and control data were extracted from the original 
studies in the Microsoft Excel sheet and analysed using 
RevMan software.The criteria for selecting independent 
variables were how consistently andfrequently they were 
reported in the primary studies. Accordingly, determi-
nantsreported in more than one studyand having consist-
ent classification were included.

Search strategy
The search strategies were performed using the Preferred 
Reporting Items for Systematic Reviews and Meta-Anal-
ysis guidelines. Online electronic databases such as Pub-
Med/Medline, Google Scholar, CINAHL, and African 
Journal Online were used to search articles. The database 
search was conducted from January 1 to May 17, 2022. 
As Google Scholar generally retrieved a high number of 
articles whenever searched, for each of the search terms, 
we retrieved the first 10 pages. The retrieved studies 
were exported to Endnote version 8 reference manager 
software [26]. The procedure for the search and selec-
tion of studies was reported using the PRISMA diagram. 
A cross-reference search was performed to add other 
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studies from the final included studies. Medical Subject 
Heading (MeSH) terms and entry terms were searched 
from MeSH term databases. The search string was devel-
oped using Boolean operators (OR, AND), and modifica-
tions were made depending on the specific requirements 
of the database (Additional file 1).

Study selection and eligibility criteria
The two authors (EW and DK) independently screened 
the studies based on the inclusion and exclusion cri-
teria. Duplicate, irrelevant titles and abstracts were 
removed. The relevant articles with the full text were 
further screened for quality appraisal. In the case of 
articles not open access, we contacted the correspond-
ing author, and the articles were excluded for not 
responding authors. During the review of the studies, 
any disagreement among reviewers was resolved by fur-
ther discussion. This study included all observational 
studies: cross-sectional, analytical cross-sectional, 
case–control, and cohort studies. Articles published 
only in English and studies that reported overall good 
menstrual hygiene practices and their associated 
factors were included. Moreover, a study that only 
reported overall good menstrual hygiene practices was 
included. Both institution- and community-based stud-
ies were included. We considered only quantitative 
results for studies that examined both quantitative and 
qualitative results. Case reports, conference reports, 
reviews and expert opinions were excluded. Restriction 
was not made to the date of study publication.

Quality assessments
Articles were assessed using their title, abstract, and a 
full text review before the inclusion of articles in the 
final meta-analysis. A critical appraisal was performed 
by two authors (EW and DK) using the Joanna Briggs 
Institute Meta-Analysis of Statistics Assessment and 
Review Instrument (JBI-MASt-ARI) [27] (Additional 
file 2). Studies with a quality scale of 50% and above were 
included and considered for systematic review and meta-
analysis. For any scoring disagreements between the 
authors, the sources of discrepancy were resolved with 
discussion.

Data extraction and management
After identifying all eligible articles, two independent 
reviewers (EW and DK) extracted the relevant data using 
an organized format on Microsoft Excel Spreadsheet 
2016. Pretesting the data extraction form was performed 
before the beginning of the actual data extraction. In 
case variations of extracted data existed, the phase was 

repeated, and then discrepancies between data extrac-
tors were resolved by discussion. For the final included 
articles, we extracted the author name, year of publica-
tion, study area, study design, study period, sample size, 
response rate prevalence, study subjects, events and con-
trol data of the outcome variable. For any unclear data 
that might be encountered during data extraction, com-
munication was made with the corresponding authors of 
the primary studies.

Data synthesis and analysis
The extracted data were imported into STATA version 
14 software and extracted to RevMan software. Tables 
and figures were used to summarize random effects, and 
a narrative description of the included studies was per-
formed. A random-effect model was used to estimate the 
overall pooled prevalence of menstrual hygiene practice 
and its determinants [28]. The existence of an associa-
tion between the factors and menstrual hygiene practice 
was estimated based on the effect size, and the statisti-
cal significance level was declared at a p value of less than 
0.05. We assessed heterogeneity by using the I2 statis-
tic test [29]. I2 values of 25%, 50%, and 75% were repre-
sentative of low, moderate, and significant heterogeneity, 
respectively. Subgroup analysis and meta-regression were 
performed based on country and study area (commu-
nity/school) characteristics to investigate sources of 
heterogeneity.

Sensitivity analysis was performed to determine the 
effects of the studies on the overall estimation, and pub-
lication bias was examined by the visual inspection of 
funnel plots [30] and Egger’s test [31]. A p value < 0.05 on 
Egger’s test was considered indicative of statistically sig-
nificant publication bias.

Results
Study selection
A total of 229 studies were retrieved from the online 
electronic databases PubMed/Medline (n = 54), Google 
Scholar (n = 160), CINAHL (n = 6), and African Journal 
Online (n = 12). The titles, abstracts, and full texts of 
the studies were screened. Thirty-eight duplicated arti-
cles were removed, and 165 articles with irrelevant titles 
and abstracts were excluded for not related to the topic 
(n = 125), not conducted in sub-Saharan Africa (n = 21), 
duplication (n = 7), review (n = 5), and editorial (n = 5). 
Twenty-six full-text articles were assessed for quality 
appraisals, and 15 articles were excluded for not target-
ing the age group (n = 12), being an interventional study 
(n = 1) and not reporting the outcome variable (n = 2). 
Three articles were identified through a cross-reference 
search of the included studies, and two articles were 
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identified from websites. Finally, 14 articles were included 
in the final systematic review and meta-analysis (Fig. 1).

Quality appraisal
All included studies satisfied four out of eight JBI criti-
cal assessments (at least 50%). The requirements for 
inclusion were specified in fourteen studies. All included 
studies employed suitable statistical methods and con-
founding factor management strategies. Nevertheless, 
because all of the included studies were cross-sectional, 
this study was not able to identify confounding factors 
(Table 1). Moreover, studies were excluded during quality 
appraisal based on the inclusion criteria (Supplementary 
file Table 3).

Characteristics of the included studies
A total of 14 cross-sectional studies with 7416 partici-
pants were included in the final systematic review and 
meta-analysis. The studies were published from 2015 to 
2021 in different sub-Saharan African countries. Of the 
14 studies, 9 studies were in Ethiopia [6, 32–34, 38–40, 

42, 44], 3 studies were in Ghana [35, 36, 41], and 2 studies 
were in Nigeria [37, 43]. The sample size of the included 
studies ranged from 250 in Ghana [36] to 1,006 in Ethio-
pia [32]. The prevalence of good menstrual hygiene prac-
tices ranges from 24.4% to 66.8% in Ethiopia [32, 40]. 
Moreover, 14 studies performed an analysis to identify 
factors associated with menstrual hygiene practice in 
Sub-Saharan Africa (Table 2).

The pooled prevalence of menstrual hygiene practices 
in Sub‑Saharan Africa
The pooled prevalence of good menstrual hygiene 
practice in Sub-Saharan Africa was 45% (95% CI, (37, 
53), with significant heterogeneity between studies 
(I2 = 98.4%, p ≤ 0.001). The proportion of included 
studies ranged from 24% (95%, CI: 22, 27) [32] to 67% 
(95%, CI: 61, 72) [40] in Ethiopia (Fig. 2).

Subgroup analysis
Subgroup analysis was performed by country and 
study area characteristics, and studies performed in 
Ethiopia and school-based studies showed the source 

Fig. 1  Flow chart of the study selection for meta-analysis of menstrual hygiene practice among adolescent girls in Sub-Saharan Africa, 2022
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of heterogeneity (I2 ≥ 97.64, p ≤ 0.001). The pooled 
prevalence of good menstrual hygiene practices based 
on country was 45% in Ethiopia and 48% in Ghana 
(Table 3).

Meta regression
Meta-regression was performed to identify the source 
of heterogeneity for the pooled prevalence of good 
menstrual hygiene practices. Country, study area and 
sample size were considered, and none of them showed 
the source of heterogeneity (p value > 0.05) (Additional 
file 3: Table S1).

Publication bias
The presence of publication bias was checked using 
funnel plots, and visual inspection of the funnel plot 
suggested symmetry, as seven studies were on the right 
side and seven studies were on the left side (Additional 
file  4: Figure S1). Moreover, publication bias was not 
shown by Egger’s test (p = 0.754) (Additional file  5: 
Table S2).

Determinants of menstrual hygiene practice 
in sub‑Saharan Africa
In this study, 8 studies [6, 32–34, 36, 38, 44, 48] were 
included in the analysis of determinants of menstrual 

Fig. 2  Forest plot showing the pooled prevalence of good menstrual hygiene among adolescent girls in Sab-Saharan Africa, 2022
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hygiene practice. Five factors were assessed for meta-
analysis, and high heterogeneity was observed for age, 
maternal education, and knowledge factors. Determi-
nants that were assessed for menstrual hygiene practice 
among adolescent girls in sub-Saharan Africa included 
two articles on residence (1,075 participants), [33, 34], 
five articles on age (3,006 participants) [6, 32, 36, 38, 44], 
three articles on maternal educational status (2,214 par-
ticipants) [32, 34, 44], five articles on knowledge status 
(2,825 participants), [6, 33, 34, 38, 44], and three articles 
on the affordability of menstrual equipment (1,614 par-
ticipants), [36, 44, 48].

In this study, adolescent girls from urban settings 
who were able to afford menstrual sanitary products 
and from educated mothers were associated with 
good menstrual hygiene practices. The odds of men-
strual hygiene practice among adolescent girls from 
urban settings were 3.03 times higher than those 
among adolescent girls from rural settings (OR = 3.03, 
95% CI (2.3, 3.97)) (Fig.  3). The odds of menstrual 
hygiene practice among adolescent girls who were 
able to afford menstrual sanitary products were 2.17 
times higher than those among adolescent girls who 
were not able to afford menstrual sanitary products 

Table 3  Subgroup analysis for the prevalence of menstrual hygiene practice in Ethiopia, 2022

Sub group Number of included studies Prevalence (95% CI) Heterogeneity statistics

P value I2

By country

  Ethiopia 9 45 (35, 54)  < 0.001 98.12%

  Ghana 3 48(28, 67)  < 0.001 0.00%

  Nigeria 2 36(33, 40)  < 0.001 0.00%

By Study area

  Community based 3 45(22, 68)  < 0.001 0.00%

  School based 11 45(37, 53)  < 0.001 97.64%

Fig. 3  Forest plot showing the association between residence and menstrual hygiene practice in Sab-Saharan Africa

Fig. 4  Forest plot showing the association between the affordability and menstrual hygiene practice in Sab-Saharan Africa
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(OR = 2.17, 95% CI (1.42, 3.3)) (Fig.  4). The odds of 
menstrual hygiene practice among adolescent girls 
from educated mothers were 2.33 times higher than 
those among their counterparts (OR = 2.33, 95% CI 
(1.32, 4.12)) (Fig. 5). In this study, the age and knowl-
edge of the participants were statistically insignificant 
(Fig. 6 and Fig. 7, respectively).

Discussion
This systematic review and meta-analysis aimed to assess 
the pooled prevalence of good menstrual hygiene prac-
tice and its associated factors in sub-Saharan Africa. Poor 
menstrual hygiene practices affect the health of millions 
of adolescent girls in developing countries [49, 50]. To 
the best of our knowledge, no systematic review or meta-
analysis has been conducted on the pooled prevalence 

Fig. 5  Forest plot showing the association between the maternal education and menstrual hygiene practice in Sab-Saharan Africa

Fig. 6  Forest plot showing the the association between age and menstrual hygiene practice in Sab-Saharan Africa

Fig. 7  Forest plot showing the association between knowledge and menstrual hygiene practice in Sub-Sahara Africa
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of good menstrual hygiene practices and their associ-
ated factors in Sub-Saharan Africa. Moreover, there are 
inconsistent findings on menstrual hygiene practice in 
sub-Saharan Africa. Therefore, this systematic review 
and meta-analysis will help policy-makers, programmers, 
planners, clinicians, and researchers design appropriate 
strategies.

In this study, the pooled prevalence of good menstrual 
hygiene practice among adolescent girls was 45% (95% CI 
(37, 53)). This finding was in line with studies conducted 
in India, 45% [51], Nepal, 40% [52], and Lao PDR, 44% 
[53]. However, the pooled prevalence was lower than that 
in the Dang District of Nepal, 67.0% [54]. The difference 
might be due to differences in sample size, study setting, 
study period, availability, and access to health services.

The odds of menstrual hygiene practice among ado-
lescent girls from urban settings were 3.03 times higher 
than those among adolescent girls from rural settings 
(OR = 3.03, 95% CI (2.3, 3.97)). This was consistent with 
studies performed in India [55] and low-income coun-
tries [8]. It might be the fact that girls in rural areas of 
developing countries have limited awareness of men-
strual hygiene management and face substantial chal-
lenges in different settings [56]. Moreover, there is a lack 
of accessibility and affordability to sanitary products, 
functional latrines, safe water supply, hygiene, and sanita-
tion facilities in rural areas [21, 57–61].

The odds of menstrual hygiene practice among ado-
lescent girls who were able to afford menstrual sanitary 
products were 2.17 times higher than those among ado-
lescent girls who were not able to afford menstrual san-
itary products (OR = 2.17, 95% CI (1.42, 3.3)). This was 
consistent with studies performed in India [62]. This 
might be because girls who have access to money from 
their parents can buy sanitary napkins. It has been noted 
that girls from low-income families lack access to men-
strual hygiene facilities, and the cost of sanitary products 
is one of the main barriers to good menstrual hygiene 
practices during menstruation [62].

The odds of menstrual hygiene practice among ado-
lescent girls from educated mothers were 2.33 times 
higher than those among their counterparts (OR = 2.33, 
95% CI (1.32, 4.12)). This was consistent with other stud-
ies [63, 64]. This might be because as societal taboos and 
stigma challenge traditional social norms, mothers are 
the main source of information on menstrual hygiene for 
adolescents [65]. Moreover, adolescent  girls in develop-
ing countries often grow up with limited knowledge of 
menstruation and low male involvement to support men-
strual hygiene management for their wives and daughters 
[9, 15, 66].

This study has the following limitations. Heterogene-
ity and articles published in languages other than English 

were not considered. In this review, the outcome vari-
able might be affected by other confounding variables, as 
all studies were cross-sectional. In this study, only three 
countries (Ethiopia, Ghana and Nigeria) were included, 
representing only a small proportion of sub-Saharan 
African countries. Additional database searches, such 
as Scopus and EMBASE, were not performed due to the 
lack of free access, and we recommend funding to expand 
database searches. Relevant studies may be missed, as we 
retrieved the first 10 pages in Google Scholar. Despite 
these limitations, we performed a comprehensive search 
of studies from databases, gray literature, and cross-refer-
encing of included studies to include all relevant studies.

Conclusion
The pooled prevalence of menstrual hygiene practice was 
low compared to the SDG 6.2 target by 2030. “Achieve 
access to adequate and equitable sanitation and hygiene 
for all, paying special attention to the needs of women 
and girls and those in vulnerable situations”. There-
fore, improving the accessibility of a safe water supply, 
hygiene, sanitation facilities and affordability of men-
strual products and promoting maternal education are 
mandatory and should be part of government-level pub-
lic health policy to prevent related health issues, loss of 
economic output and education opportunities.
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