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Girls’ and women’s unmet needs for menstrual hygiene
management (MHM): the interactions between MIHM and
sanitation systems in low-income countries

Marni Sommer, Marianne Kjellén and Chibesa Pensulo

ABSTRACT

While the sanitation sector is gaining increased recognition in policy and research, its inherent inter-
linkage with menstrual hygiene management remains an under-researched subject. This review
explores knowledge about menstrual beliefs and behaviors, and how women and girls currently
handle their monthly menses in relation to existing sanitation systems in low-income countries. It
further explores how used menstrual materials are disposed of, and the consequences of different
disposal practices for the functioning of sanitation systems. Conclusions point towards the
inadequacy of research in the area of menstrual management. The lack of privacy and space for
changing, cleaning, drying or discarding materials, as well as insufficient availability of water for
personal hygiene stand out as important areas where sanitation systems often fail to cater to the
needs of menstruating girls and women. Information on proper disposal of menstrual materials as
well as the actual provision of disposal facilities are important for improving menstrual management
and ensuring that absorption materials do not impair the functioning of sanitation systems. Training
of sanitation system designers and planners with regard to menstrual management could lead to
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INTRODUCTION

The role of menstrual beliefs and practices in relation to
sanitation systems in low-income countries has been long
overlooked in the research, practice and policy arenas.
While the taboo on sanitation to a great extent has been
broken through the global push towards achieving the
water and sanitation targets of the environmental Millen-
nium Development Goals (MDGs), the unique needs of
menstruating girls and women remains a taboo subject,
and is consequently overlooked in sanitation system plan-
ning and design. Regardless of the reasons, there is an
overdue need to draw attention and resources to the wide-
spread unmet needs of girls and women struggling to
discreetly manage monthly menses at home, and in schools,
workplaces and other public spaces that frequently lack
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private and convenient sanitation arrangements. There is
also a need to better understand existing menstrual beliefs
and practices, and the ways in which they interact and
affect the sustainability of present and future sanitation sys-
tems. In an effort to better comprehend the current reality of
menstrual management for girls and women in low-income
settings and identify gaps in research, policy and interven-
tion, a two-pronged review was conducted of the existing
literature regarding menstrual beliefs, practices, and beha-
viors across low-income countries, and the interface of
menstrual hygiene management (MHM) with sanitation sys-
tems in urban, peri-urban and rural environments. The
reviews were part of a larger multi-institution collaborative
effort aimed at understanding menstrual practices, needs
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and product demands in order to inform sanitation planning
in low-income countries and spur innovation in the design
and marketing of menstrual management products for low-
income markets. This review article will present both a sum-
mary of the existing MHM information and an analysis of
current knowledge gaps in relevant interdisciplinary fields
including public health, water and sanitation, education,
and urban and regional planning.

The unique contribution of the two-pronged review lies in
its approach to examining both existing menstrual practices
and sanitation system operations. The review explored a
range of sanitation system technologies and options for
materials for managing menstrual fluid absorption, and
begins by defining the sanitation system and its interactions
with MHM, including the implications of existing menstrual
beliefs, knowledge and practices for sanitation systems in
low-income countries. The article concludes by highlighting
gaps in existing knowledge, implications for sanitation sys-
tems regarding the interface of present sanitation and
menstrual hygiene practices, and recommendations for
future research, policy and practice.

Sanitation and its interface with menstrual hygiene
management (MHM)

In the broadest sense, the concept of ‘sanitation’ involves
any measures for improving or protecting human health by
prevention of contact with biological, physical or chemical
agents of disease. More specific definitions involve lists of
the types of waste matters — solid, liquid, domestic, indus-
trial, hazardous, etc. - that would be dealt with by
‘sanitation’, but no standard definition specifically includes
menstrual wastes. Rather, the disposal of human excreta
stands out as the central part of standard sanitation defi-
nitions, and generally implies a whole system of physical
infrastructure and social practices. Definitions of basic sani-
tation formulated around the United Nations International
Year of Sanitation in 2008 and the movement towards defin-
ing sanitation in human rights terms have also started to
more commonly include issues of privacy and dignity
(COHRE et al. 2008; Evans et al. 2009). This may be under-
stood to include the rights of women and girls at times of
menstruation. However, explicit mention of the needs of
menstruating women and girls is notably absent from

globally recognized definitions of sanitation. Likewise, the
needs of menstruating women and girls are often overlooked
in the planning and design of sanitation systems.

Historically, menstruating women and girls have used a
wide variety of materials to absorb or capture their menstrual
fluid with implications for disposal (and sanitation systems)
both culturally and environmentally. These include sea
sponges, leaves, corn cobs, wood ash, pieces of cloth, cotton
wool and tissue paper (Finley 2004). The first modern disposa-
ble menstrual pads were produced in the 1890s, and menstrual
tampons in the 1920s. Since their introduction, the use of
modern disposable products has continued to rise, with a sub-
sequent decrease in the use of reusable products, in both high-
and low-income countries (Finley 2004). In some contexts,
given limited funds for disposable materials, girls and women
have been found to combine the use of different types of
materials, depending on if they are managing in the household
or public sphere (Sommer 2010; Crofts & Fisher 2012). They
may use cloth or tissue at home, saving more expensive com-
mercial pads for school or other public outings. As will be
discussed, a range of materials were reported to be used in
the articles reviewed, illustratively including tissue, toilet
paper, cloth, and reusable or disposable sanitary pads.

There are various points of interaction between MHM and
sanitation systems. For those girls and women who have access
to some form of sanitation system, there are the physical points
of interaction, when individuals are changing their menstrual
fluid absorption materials - commonly at the toilet - and the
ensuing interface with the sanitation system which also influ-
ences decisions around the disposal of menstrual waste. On a
less tangible level, sanitation systems include more than just
the physical infrastructure; they are reflections of the practices
of the people who design, construct, use, maintain and govern
them. The frequent secrecy surrounding menstrual hygiene
practices, both girls and women hiding their menstruating
status from others (particularly boys and men) and the ways
in which they conceal its management, may provide some
explanation for why there has been so little influence of
MHM concerns in the design of existing sanitation systems
(McMahon et al. 2om; Sommer & Ackatia-Armah 2012). The
highly gendered (predominantly male) control over infrastruc-
ture investments (van Wijk-Sijbesma 1998) may also have
prevented MHM-related considerations from influencing
sanitation system designs and operations.
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Our review of the existing documented menstrual
beliefs, practices and knowledge was aimed at understand-
ing the relevancy of current beliefs and practices for both
the ‘real’ (documented to date) and ‘potential’ (those that
should be taken into consideration for future sanitation
system planning) interactions. This included particular
attention to menstrual hygiene within the school environ-
ment, given the increase in co-ed formal schooling
throughout low-income countries, and the need for post-
pubescent girls to feel sufficiently comfortable during
monthly menses to be able to concentrate and participate
actively in educational activities without discomfort, embar-
rassment, or poor hygiene due to insufficient sanitary
products or inadequate sanitation systems. As menstruation
in many societies around the world is associated with
unique meanings and practices (Sommer 20tma; Van de
Walle & Renne 2001), the need for relatively discreet
monthly self-management over decades of a girl or
woman’s life is a priority. In the past, and particularly in
rural contexts, approaches to menstrual management may
have (or may still) include seclusion, restriction of activities,
or other mechanisms for inconspicuous management given
menstrual fluid is often perceived as polluting or taboo
(Buckley & Gottlieb 1998; WaterAid 2009). As populations
have become increasingly concentrated in urban and peri-
urban areas, with more girls in school, more women in
co-ed work environments and more concentrated living con-
ditions, the need for adjusting menstrual management
practices has arisen. To date however, very little documen-
tation exists on the ways in which girls and women have
coped with managing menses in societies with insufficient
sanitation systems, and how existing menstrual beliefs,
practices, and knowledge interface with such systems.

Defining menstrual beliefs, practices and knowledge

Although girls’ and women’s experiences of menarche and
menstrual management are relatively well documented in
high-income countries (Brooks-Gunn & Petersen 1983;
Burrows & Johnson 2005), there is much less information
available on such topics in low-income countries. The
anthropological literature includes documented aspects of
puberty rites and menstrual segregation in select cultural set-
tings around the world (Buckley & Gottlieb 1998; Van de

Walle & Renne 2001), but much of this information is
dated which limits its usefulness for understanding how cur-
rent menstrual beliefs and practices may interact with girls’
and women’s efforts to manage MHM in relation to sani-
tation systems. For the purposes of this review, the notion
of menstrual beliefs refers to taboos and attitudes regarding
menstruation within a given culture. The importance of
exploring these beliefs, particularly given the widespread
secrecy that exists on the topic, is important for projects con-
sidering the construction and maintenance of appropriate
water supply and sanitation systems within a given commu-
nity. In particular this includes any strongly held beliefs
around menstrual blood that may have relevance for the
planned disposal of used menstrual materials. The notion
of menstrual practices refers to menstrual management-
related behaviors that are of relevance for the types of
water and sanitation facilities that girls and women need
in their homes, schools, and communities. More specifically,
these refer to requirements for privacy and safety, including
physical space for bathing and washing or drying of used
materials. The notion of menstrual knowledge refers to
girls’ and women’s knowledge about menstrual onset, men-
health. Such
knowledge is important for the use and uptake of water

strual management and reproductive
and sanitation systems through its empowerment of girls
and the development of their self-efficacy around menstrual
management in new spheres (e.g. school, work, peri-slums).

In some low-income contexts today, menstrual knowl-
edge and related menstrual practices may be influenced by
national education systems and even international hygiene
campaigns, although traditional sanitation and hygiene
habits

transferred within the household. Ultimately, however,

may be entrenched, and inter-generationally
sanitation system users are individuals who within the
social and structural realities of their specific contexts must
decide how to use an existing sanitation system and, in the
case of menstruating women and girls, how to manage their
menses successfully and with dignity.

The interaction between menstrual beliefs, practices
and knowledge and sanitation systems

The actual physical interaction of menstrual beliefs, knowl-
edge and practices with the sanitation system occurs at



286 M. Sommer et al. | Menstrual hygiene management and sanitation systems interactions Journal of Water, Sanitation and Hygiene for Development | 03.3 | 2013 ‘

numerous points, starting with the user interface - the toilet
space itself — with secondary interaction points during waste
collection, conveyance, treatment and disposal (Kjellén
et al. 201). Beyond the toilet/user interface, menstrual prac-
tices and beliefs affect the sanitation (excreta collection and
conveyance) system itself based on the range of menstrual
absorption materials used and how they are disposed of in
a given context. In principle, most excreta collection tech-
nologies are not designed to handle disposed pads,
tampons or discarded rags. Despite the problems caused
by improper disposal, menstrual materials (such as super-
absorbent materials and cloths) still frequently make their
way through the sanitation system and contribute to the
downstream clogging of sewers. Even further downstream,
non-degradable parts of menstrual materials that are not
intercepted by waste screens may go through treatment
plants (where they exist) and end up along shorelines and
in receiving waters.

In reviewing the interactions between menstrual man-
different
methodologies were used to capture and analyze the state

agement practices and sanitation systems,

of knowledge on the variegated aspects of the topic.

METHODS

The two-pronged review was intended to serve as a
foundation for a larger multi-institution ‘Menstruation
Management and Sanitation Systems’ research study. The
reviews were conducted over a period of four months in
2011 in order to understand the current knowledge on exist-
ing menstrual beliefs, practices and behaviors in low-income
countries; how menstrual management practices are
affected by sanitation systems; and conversely, how sani-
tation systems are affected by the menstrual management

practices of users.

Review of menstrual beliefs, practices, knowledge and
behaviors

The review of menstrual beliefs, practices, knowledge and
behaviors - addressing mainly how menstrual management
practices interrelate with the sanitation system - was
initiated with a search of key databases covering a range

of disciplines, including those pertaining to public health,
education, social science, sociology and anthropology
(PubMed, CINAHL, Contemporary Women’s
AnthroSource,

Issues,
Bibli-
ography of the Social Sciences, Proquest Dissertations and

AnthropologyPlus, International
Theses, UK and Ireland Proquest Digital Dissertations,
Scopus). All collated abstracts were reviewed, with a total
of over 300 peer reviewed articles identified of potential
interest. Select criteria were then used to narrow down the
articles for inclusion in the review, including those which
specifically mentioned menstrual beliefs, behaviors, prac-
tices, and other relevant issues. A parallel internet search
(e.g. Google) was conducted of the gray literature to identify
reports from non-governmental organizations (NGOs) and
other documents referencing existing menstrual practices.
Given the shortage of online information with regards to
the private sector, individual electronic communications
were sent to key contacts at the large private sector compa-
nies known to be involved in menstrual product distribution
globally, to inquire about key summary documents that
might exist. After narrowing down per the selected criteria,
62 articles were organized into the thematic content most
relevant for the questions being explored around the inter-
section of menstrual beliefs, behaviors and sanitation, the
analysis of which will be discussed in the results section
(Sommer 2011a). Overall, there was found to be a dearth of
quality articles on the selected topics, which limits to some
degree the generalizability of the findings.

Review of sanitation systems and interactions with
menstrual management

The review of the two-way interactions between sanitation
systems and menstrual management was initiated with a
search of the sanitation literature and articles published in
journals and reports available over the internet. The
keywords of ‘blockage’ and ‘sanitation’” were searched for
in Scopus and other databases. With insufficient literature
found and with no references identified with mention of
menstrual materials, the review was complemented with
telephone interviews and email correspondence with
sanitation specialists and system managers in low-income
countries. A questionnaire was developed for this purpose,
focusing on the type of sanitation system, the quantities
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and types of menstrual material found in the sewage, and the
impacts this material has on the functioning of the sani-
tation system. Twenty-one semi-structured interviews with
sanitation specialists in low-income countries were con-
ducted by telephone, electronic mail, or in person. The
results presented in this article are based on responses
from the Philippines, Cambodia, India, Yemen, Burkina
Faso, Tanzania, Kenya, Zambia, Malawi, Lesotho, South
Africa, Brazil, Argentina and Bolivia. The sanitation special-
ists interviewed worked at a range of institutions including
water and sanitation utility companies, municipalities,
NGOs and universities. The findings were classified accord-
ing to the types of sanitation system they referred to, and
then analyzed together with the findings from the
interviews.

RESULTS

Numerous themes arose from the two-pronged review
that identified patterns in existing menstrual practices
and systems, along with gaps in research, practice and
policy regarding the selected topics explored through the
documentation review and interview processes.

The influence of menstrual taboos and secrecy on
sanitation use

The very limited literature on menstrual beliefs in relation to
sanitation systems was found to encompass dated anthropo-
logical descriptions of specific societal practices or more
recent socio-cultural explorations, frequently with a broader
interest in reproductive health. A number of studies from
India highlighted conflicting findings in terms of existing
menstrual taboos, suggesting that modernizing influences
and urban migration are impacting the beliefs of selected
populations. For example, Ullrich (1992) found that men-
strual taboos among the Havik Brahmin in South India
have significantly diminished over the prior 20 years,
whereas Garg et al. (2001) reported that the vast majority
of girls in a Delhi slum continue to experience restrictions
on cooking, work activities, sexual intercourse, bathing
and religious practice during menstruation. The overall per-
ception is that menstrual fluid is dirty and polluting, which

occasions much secrecy around its management. In
contrast, Dhingra et al. (2009) describe menstrual taboos
among the Gujjar tribe of the Kashmir and Sammu regions
of India, who lead a semi-nomadic existence. Their research
with adolescent girls found there were restrictions on bodily
washing and a taboo against burying a bloodied menstrual
cloth. Cloths could only be washed and then buried or re-
used. Most girls reported washing the cloths secretly and
drying them in a hidden corner, not in the sun, lest they
be seen by others.

Menstrual taboos and perceptions that circumscribe the
activities of menstruating women and girls and the washing/
handling of used menstrual cloths were also identified in
other regions of the world. In northeastern Niger,
Rasmussen (1990) conducted an anthropology of menstrua-
tion among the Kel Ewey Tuareg and found widespread
shame and danger associated with menses. Menstrual
blood was perceived as dangerous, with women observed
to wash the wrapper they wore only during menses at
night when others were asleep because of a belief that men-
strual fluids could be misused for sorcery. Similar findings
regarding the need to hide menstrual cloths for fear of
being cursed were found in Tanzania, Ghana, Kenya, and
Ethiopia (Sommer 2009; Fehr 2011; McMahon et al. 2011;
Sommer & Ackatia-Armah 2012). In rural Mexico, Castaneda
et al. (1996) found that menstrual flow was seen as
dirty and shameful, with menstrual rags needing to be
hidden from the sight of men in the community; and
among the Igbo of southeast Nigeria, researchers explored
beliefs in 12 rural communities and found women believed
the management and disposal of menstrual waste was sig-
nificantly tied to witchcraft and danger (Umeora &
Egwuatu 2008). Although some women were found to use
pads, far more were using cloth and tissue, believing that
pads impede the detoxification process of menstruation.
The women reported either washing their cloths and
drying them in hidden corners; discarding used materials
in refuse dumps and pit latrines; or burying them nearby
the house. As the women explained, it was important to
bury the used materials lest witches who go after human
blood find the cloths and destroy the woman, causing infer-
tility. It was equally important not to burn the cloths because
that would be similar to the burning of human blood, and
could cause infections, disease and infertility. All of the
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beliefs documented above, while limited in generalizability
to girls and women across the low-income world, highlight
the range of existing menstrual hygiene-related behaviors,
and point to the importance of designing culturally appropri-
ate sanitation disposal mechanisms in a given community.

Three main aspects of importance emerged in this area,
namely the need for facilities to enable privacy for girls and
women given the secret and frequently taboo nature of
menstruation; to consider that menstrual-related activity
restrictions may hinder girls’ and women’s use of communal
or family sanitary systems; and to adapt as needed the design
of disposal mechanisms for used materials given cultural
taboos around menstrual waste.

Gaps in girls’ menstrual knowledge and challenges of
various menstrual materials

A similar shortage of quality articles exists on the menstrual
knowledge levels of girls and women across low-income
countries, although there is increasing attention being
given to exploring the knowledge of schoolgirls, and the
challenges girls and women face managing menses with var-
ious materials. In rural and urban Ethiopia, a survey
conducted in seven regions highlighted the gap in knowl-
edge among girls, with 70% of urban and 55% of rural
schoolgirls knowing nothing prior to menarche about
menses. This absence of information was perceived to con-
tribute to disruptions in schooling as many girls reported
managing menses by secluding themselves in the forest,
desert or field. Studies conducted with adolescent girls in
Tanzania, Kenya, Ghana, Uganda and Zimbabwe have all
found confusion over the menstrual cycle, menstrual pat-
terns, and an absence of pragmatic menstrual-related
guidance provided to girls pre- and sometimes even post-
menarche (McMaster et al. 2009; Sommer 2009; Fehr 2011;
McMahon et al. 2011; Crofts & Fisher 2012; Sommer &
Ackatia-Armah 2012). A series of articles from India also
indicated insufficient knowledge about menstruation
among girls, particularly pre-menarche (Gupta & Vatsayan
1996; Dhingra et al. 2007; Nemade et al. 2009).

Along with the limited existing information found on
menstrual knowledge levels, there was minimal information
to be found on what menstrual materials are being used in
low-income countries today, and the challenges selected

materials present for successful and comfortable MHM. A
series of policy briefs discuss a menstrual cup pilot interven-
tion conducted in a peri-urban slum in Nairobi (APHRC
2010). Girls were found to have limited knowledge about men-
struation; to have perceptions of menstrual blood as an
unclean and harmful substance; and to primarily be using
cloths and toilet tissue to manage menses, although sanitary
pads were stated to be preferred (but unaffordable). In
relation to the materials being used, girls also described feel-
ing fear about the menstrual cloth smell giving away their
menstruating status to peers at school or at work (and
hence a desire to stay home during menses each month),
and fear over potentially having a menstrual stain while in
the classroom and being shamed. Augmenting the challenges
around insufficient knowledge and materials were those of
the facilities, such as when there was no water located
within school sanitation facilities, a frequent occurrence,
girls reported preferring to stay at home during menses due
to the shame they would experience if they were to leave
blood on the toilet, for boys and others to see who used the
toilet after them. In FEthiopia, Abera (2004) conducted
research on menstrual practices of girls in Addis Ababa and
found a majority of girls reported absenteeism during
monthly menses with 61% using cloths that were deemed
to be unsanitary. Girls reported discomfort with the chal-
lenges of using rags when having to sit for long hours in
poorly ventilated and crowded classrooms, which left them
anxious that boys and other would smell or suspect their
menstrual flow. The girls feared menstrual leaks would lead
to stigmatization.

Similar findings of insufficient menstrual knowledge and
challenges around using menstrual materials were found in
Ghana where Scott ef al. (2009) conducted a pilot study pro-
viding sanitary pads and education to girls in an effort to
improve school attendance during menses. The initial assess-
ment revealed that in rural areas prior to the study, girls had
little menstrual knowledge, did not use sanitary pads, walked
2 hours to school to attend schools with no or inadequate toi-
leting facilities, and if facilities did exist, no privacy or water.
After the intervention, the data showed that absenteeism
diminished, with girls reporting increased concentration, con-
fidence and participation in class. Results also indicated that
girls in the rural site were four times more likely to change
their pads at school than before. The girls explained they
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could run to the forest, change, and bury the pad much more
quickly than they could a menstrual cloth. In a Kenya study,
McMabhon et al. (2o11) found that girls struggled with shame,
distraction and fear of stigma when managing menses in
school. The majority of girls were found to be using cloth
(as pads were unaffordable), and schools lacked sufficient
water, along with adequate and private sanitation facilities.
Teachers were frequently not comfortable discussing with
the girls issues surrounding MHM, and girls reported strug-
gling to hide potential menstrual accidents (embarrassing
leaks).

Practices and challenges around disposal of used
menstrual materials

In contrast to high-income urban areas where modern dis-
posable menstrual hygiene products are proliferating and
increasingly disposed of through centralized solid waste
management systems (Ashley et al. 2005), in low-income
areas there were found to be a range of options used for
disposing of menstrual materials in the home. These
included burning, burying, throwing in the waste bin, pit
latrine or flushing. As indications of what materials are cur-
rently being disposed of in select regions, Adinma &
Adinma (2008) surveyed 500 schoolgirls in southeastern
Nigeria and found 41% using toilet tissue and 14% using
cloths; Abioye-Kuteyi (2000) conducted a study with 352
girls in southwestern Nigeria and found a similar pattern,
with 549% using toilet tissue and 12% using cloth; and
Lawan et al. (2010) conducted a study with 400 schoolgirls
in Kano, Nigeria, which showed a higher percentage using
pads. From the interviews conducted with sanitary experts
in a range of low-income countries, there is suggested to be
a tendency to rely on re-useable and non-commercial sani-
tary materials (including re-usable pads, cloth or tissue
paper) in rural areas, with a greater reliance on commercial
disposable pads in urban areas, particularly in Africa. Thus,
sanitation system problems in relation to menstrual
material disposal are likely to be greater in urban areas,
where more disposable menstrual waste is generated. In
South Africa, Mjoli-Mncube (1998) suggests a perception
exists that menstrual waste must be handled by women,
which precludes disposal through centralized solid waste
management systems as these are mostly operated by men.

The means of disposal for used menstrual materials
varies depending on the type of product being used, cultural
beliefs and the location where the disposal occurs. In India,
Garg et al. (2001) describe the space-constraints of one den-
sely populated urban setting, with 92% of women surveyed
in a slum in Delhi not reusing cloth during menstruation
but disposing of it in pit latrines. Burial or burning was
reported to be more difficult where space (and privacy) is
limited, with some women suggesting the disposal of used
products in latrines prevents materials from being seen by
men or being used in witchcraft. In Karachi, Pakistan, a
study by Ali & Rizvi (2010) explored the menstrual practices
of girls, and found that 71% of school girls threw away their
used cloth without washing it, while out-of-school girls
would either wash and then discard, or wash and re-use
cloth. In Nepal, two studies found that many girls reported
being absent from school at some time during menstruation
with reasons including the lack of an available disposal
system for used materials and inadequate water supply
(WaterAid 2009; Mahon & Fernandes 2010). Even in schools
where toilets existed, improper disposal was reported to be a
problem, along with a broken lock on a latrine door (impact-
ing privacy) and the lack of a water tap or bucket to carry
water for use in the latrines. Inadequate disposal systems
and relevant menstrual disposal knowledge resulted in
clogged toilets and pollution of streams with used materials.
The study also found that 43% of girls bury their used
materials, 35% throw the used materials with other waste,
and 19% burn the materials (WaterAid 2009). Similar find-
ings were reported elsewhere in Nepal (Adhikari ef al. 2007).

Similar to the findings from India, Pakistan and Nepal,
findings from Africa indicate the relationship between
inadequate MHM knowledge and improper disposal of
used materials. Aniebue et al. (2009) conducted a study in
southeastern Nigeria and found that 44% of schoolgirls
had received no training prior to menarche, and that the
level of training affected the ways in which girls disposed
of used menstrual materials. Study recommendations
included the provision of proper menstrual waste disposal
facilities in schools, with toilets equipped with waste dispo-
sal containers and incinerators. In Ethiopia, the above study
conducted with girls in Addis Ababa also found that for
those girls who attended higher income Ethiopian schools
where there were toilets, 75% reported discarding their
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used materials into latrines, which the author suggests could
create blockages in septic tanks (Abera 2004).

Menstrual waste management in schools in low-income
countries is an especially problematic issue which may have
wider effects in terms of impeding girls’ and female teachers’
participation in school during monthly menses. There are sev-
eral examples of schools using or considering incineration as
the solution for menstrual waste disposal, although issues of
privacy and anonymity are often overlooked in the placement
of incinerators. Crofts & Fisher (2012) provide an example
from Uganda, where girls felt shy about being seen throwing
used pads into incinerators, and hence refrained from using
them. In Tanzania, both female teachers and girls expressed
a similar hesitation to use incinerators when their placement
was too exposed (Sommer 20ric). Similar problems were
found at schools in Lilongwe, Malawi (personal communi-
cation (email): S. Piper, Cranfield University (MSc) and in
India, where WaterAid is providing assistance for building
incinerators in the girls’ restrooms at selected schools
(Mahon & Fernandes 2010). To address the challenge of pro-
viding discreet disposal in India, a design has been developed
that includes an incinerator unit which is constructed on an
outer wall of the restroom, with an inlet inside the restroom
(Government of India 2007).

Along with cultural beliefs and taboos, convenience and
information both appear to be key factors in a girl or
woman’s selection of a menstrual product and disposal
method. Although based in a high-income context where
modern disposable menstrual materials predominate, a
survey from New Zealand is nevertheless insightful in
revealing that informants who disposed of tampons via the
toilet (which is bad for a sanitation system) claimed to do
so because it was easy, convenient, habitual, and rid them
of the waste quickly. Moreover, they stated their belief that
the sewerage system could cope with tampons. Such beliefs
may be critical in the choice of disposal methods (Lynch

1996).

Effects of menstrual material disposal on sanitation
systems

As per the standard definitions described, sanitation systems
are designed with urine and feces in mind, and not menstrual
absorption materials. Even anal cleansing material is not

always meant to go into toilets, such as in small-bore sewers
(i.e. effluent drains, generally with smaller diameter pipes
than conventional sewers), which are unable to cope with
cleansing materials other than water. In Latin America,
small-bore sewerage is common, and as tissue is preferred
for anal cleansing, there needs to be a waste container by
the toilet. This serves as a receptacle for used tissue paper as
well as menstrual pads, integrating both into the solid waste
stream rather than the sewerage. However, sewers of all
different sizes may clog and cause backflow in the system.
There are a variety of factors that contribute to the propensity
for sewer pipes to clog (Arthur et al. 2008). These include
structural issues like the pipe gradient and the number of junc-
tions, as well as the amount of water flowing through the
system. The contents of the waste are also important.
Blockages in sewers are often caused by a combination of
fats and solids (Thames Water 2011). Among the solids, men-
strual-related waste like super-absorptive materials and rags
are serious issues for sewer maintenance. Such non-
degradable materials also pose problems for pit latrines.
From the interviews conducted with sanitation experts
in various countries, useful findings were identified with
regard to problematic menstrual sanitation disposal prac-
tices. In terms of disposal into pit latrines, tampons, cotton
wool, toilet paper and other organic materials used for men-
strual management should decompose and - as long as the
decomposition processes in the pit are working properly —
not present a problem. According to one international
specialist in on-site sanitation, sanitary napkins decompose
over a period of about 1 year, except for the plastic inlay
(personal communication (telephone and email): E. Huba,
sanitation specialist). However, the most commonly found
menstrual absorption material in pit latrines were reported
to be rags. These take much longer to decompose, and if
made of synthetic materials, may not decompose at all.
Further, rags may bundle into balls that clog the suction
hose when the pit is to be emptied, or may not be able to
be removed from the pit at all (personal communication
(telephone and email): E. Huba, sanitation specialist). A
primary example comes from research conducted on
decomposition rates of pit latrine contents in Ifakara,
Tanzania, where significant quantities of rags were
found (personal communication (telephone and email):
B. Torondel, London School of Hygiene and Tropical
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Medicine). In rural areas, once a pit latrine is full, it is nor-
mally covered with soil, a new pit is dug, and the toilet
superstructure is moved or rebuilt. In urban areas, space
limitations usually prevent such practices, and most pit
latrines must be emptied (Bhagwan et al. 2008).

Pit latrines are often emptied manually, particularly in
dense unplanned settlements where road access for
vacuum tankers is difficult. Pit emptying is usually done by
private contractors or informal service providers, though
some sanitation utilities are reported to play an active role.
Blockages in the suction hose were noted to be common.
For example, in Zambia, Lusaka Water and Sewerage Com-
pany reports that blockages occur in 80% of pit emptying
jobs, costing the company an additional 4-5 worker-hours
per day. The blockages are mostly caused by excessive quan-
tities of solid waste, the accumulation of sand and the
hardening of the sludge in the pits. Menstrual products
also contribute (estimated 25%) to the blocking of the suc-
tion system (personal communication (telephone and
email): M. Bukali, Lusaka Water and Sewerage Company).
In South Africa, the eThekwini Water and Sanitation
(EWS) utility serving Durban and its environs is directly
engaged in the area’s on-site sanitation system. EWS reports
that it is very common for the blockages of the suction hose
to occur during the emptying of pit latrines, due to the pres-
ence of large amounts of menstrual materials (personal
communication (email): N. Macleod, eThekwini Water
and Sanitation). As suggested above, an added challenge is
that all kinds of solid waste may be disposed of in pit
latrines. These may include additional plastics as found in
a report from Kenya, which are linked to the wrapping of
menstrual waste. The Intermediate Technology Develop-
ment Group (ITDG) (2005) reported a practice in Kenya
where some women and girls wrapped used cloths in poly-
thene bags before disposing of them in pit latrines. Such
wrapping of menstrual materials prevents decomposition
and poses additional problems for pit emptying.

Overall, the managers of various utilities in different
countries and regions rated the contribution of menstrual
waste to pipe blockage differently. They all, however,
reported finding large quantities of menstrual waste among
the materials removed when unblocking pipes. According
to EWS in South Africa, the materials removed from blocked
pipes and joints include large quantities of rags, pads and

tampons. These super-absorptive materials are considered
particularly problematic because they swell up when satu-
rated with liquid. Blockages were reported to occur more
frequently in areas with low water pressure, where there is
insufficient water to carry the solids through the sewer
system (personal communication (email): N. Macleod,
eThekwini Water and Sanitation). Bordering EWS’ service
area is Ugu District Municipality, which also records numer-
ous blockages on a daily basis. Each blockage takes an
average of 4 hours to resolve and is a major cost to the muni-
cipality. Pipes as large as 450 mm in diameter have been
found clogged by pads and tampons (personal communi-
cation (telephone and email): P. Mayeza, Ugu District
Municipality). In Tanzania, the Dar es Salaam Water and
Sewerage Corporation records an average of 150 blockages
per month. Blockages are frequently found in pipes that had
been laid at low gradient and in areas that have inadequate
water supply. Menstrual pads, tampons, rags and cotton
wool are also commonly found among the materials that
clog sewer lines (personal communication (telephone
and email): M. Mulagwanda, Dar es Salaam Water and
Sewerage Company). The Mavoko Water and Sewerage Com-
pany, which operates in Eastern Kenya, reported that
menstrual pads alone constitute about 40% of the material
hauled from blocked sewers. As the frequency of blockages
exceeds the company’s ability to respond immediately,
blockages are often only resolved the day after they are
reported, leading to sewage backflows into homes, a serious
health hazard (personal communication (email): J. Mbula,
Mavoko Water and Sewerage Company).

In low- and middle- income countries outside of sub-
Saharan Africa, similar challenges were reported. In Yemen,
the Sana Water and Sanitation Local Corporation reported
a heavy dominance of menstrual pads among the materials
frequently removed from blocked pipes (personal communi-
cation (email): I. A. Al-Mahdi, Sana’a Water and Sanitation
Local Corporation). In the Philippines, the Manila Water Com-
pany has a 305km sewer network with over 144,000
connections. It receives an average of four blockage reports
per day, with most caused by menstrual pads, diapers, rags,
underwear, socks and condoms. Pads and rags are always
among the debris hauled from clogged sewer lines. Most
blockages occur at the joints between household sewers (lat-
erals) and main sewer lines, as these connections are often
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not correctly installed (personal communication (email):
N. Carbon, Manila Water Company). In Bolivia, Cochabam-
ba’s municipal water and sewerage authority, SEMAPA,
serves 370,000 homes and recorded 1,399 sewer blockages in
2010. The authority estimates that 30% of sewer blockages in
the city are caused by menstrual pads and rags (A. Lizarazu,
SEMAPA, interviewed by M. C. Arteaga, Fundacion Agua
Tuya, 2011/07/14). According to the manager of a sanitation
service company in the same municipality, the most frequently
found materials when unblocking sewer pipes are grease, soil
sediments, menstrual products and children’s toys. Menstrual
products, especially pads, are mostly found in sewer blockages
at schools, and account for 60% of such blockages. Blockages
are also common in the city’s peri-urban expansion zones
(V. Poclava, ServiMASTER, interviewed by M. C. Arteaga,
Fundacion Agua Tuya, 2011/07/11). Similarly, a respondent
from the Mar del Plata Sanitation Works in Argentina reports
that menstrual products, condoms and disposable diapers fre-
quently clog the pumps in the city’s sewer pumping stations
(personal Communication (telephone and email): E. Peralta,
Mar del Plata Sanitation Works). All of these reported
blockages and challenges to emptying latrines and sewage sys-
tems are challenges similar to those faced by high-income
countries, although they differ in the types of materials being
used, and the quality of the sanitation and sewage systems.

DISCUSSION

The overarching finding from the review and analysis was
that far too little valid, reliable and context-specific evidence
exists on the actual intersection of menstrual hygiene and
sanitation systems in low-income countries. In addition,
although some data exists on menstrual beliefs and beha-
viors that is of importance to the design and maintenance
of sanitation systems, there is limited but potentially increas-
ing information on girls’ and women’s present day
menstrual practices, particularly in schools, work spaces
and other public environments, and on what menstrual
materials they are actually using or would prefer to be
using, and how they are managing their menstrual hygiene
(including any recommendations they may have for improv-
ing sanitation systems). Similarly, while useful reports were
available from a select number of countries on the perceived

(or real) impact of menstrual hygiene and menstrual waste
on sanitation systems, inadequate documentation exists or
is accessible for the successful planning and maintenance
of sanitation systems under construction or already in exist-
ence. This includes knowledge on cultural beliefs that may
influence the types of acceptable menstrual waste disposal.
Given the initial hypothesis of a trend towards increased
usage of more modern sanitary products in increasingly
urbanized and wealthier populations, there is an urgent
need for the sanitation community to better understand pre-
sent day menstrual management behaviors, patterns of
disposal, and implications for sanitation systems.

Existing gaps and common findings

The review of existing menstrual beliefs and behaviors high-
lighted numerous gaps in the literature in terms of what is
known globally and within local contexts about adolescent
girls’ and women’s menstrual practices, beliefs, and beha-
viors. The gaps most relevant to sanitation systems include
insufficient cultural and social evidence on adolescent
girls’ and women’s menstrual-related beliefs in a range of
local contexts, particularly those taboos that impact on men-
strual-related behaviors; insufficient understanding of the
challenges facing girls and women in rural versus peri-
urban versus urban settings in terms of the privacy, space,
facilities, and materials needed for successful menstrual
management; insufficient research approaches and practices
that actually engage adolescent girls and women in identify-
ing the materials they prefer for managing menses, and the
types of facilities (including water, sanitation, and disposal
mechanisms) that would be most appropriate to their
unique economic, social and geographic contexts.

Despite the many gaps identified, there were also
common findings that arose, such as the frequent usage of
tissue paper and cloth to manage menses (albeit cloth of
varying quality); the disparate approaches to disposal (with
various menstrual taboos contributing to either decisions
to bury, burn, or throw by the wayside, and washing requi-
site for some before disposal); the aura of secrecy around
menstruation that remains throughout the low-income
world (not entirely dissimilar to higher-income countries)
and its contribution to challenges around menstrual knowl-
edge conveyance and successful and hygienic menstrual
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management inside and outside of the house; and the grow-
ing concern that adolescent girls’ and women’s MHM needs
are insufficiently addressed throughout numerous low-
income countries. While a breadth of gaps were identified,
the recommendation is to conduct targeted research
around social and cultural menstrual beliefs and behaviors
of relevance to the implementation and successful uptake
of water and sanitation approaches, so that adolescent
girls and women feel safe, secure, well-informed and com-
fortable managing their menses within the household,
larger communities, workplaces and school settings.

Problems of menstrual waste disposal

The review of menstrual management impacts on sanitation
systems highlighted a number of problems associated with
the use of reusable as well as disposable materials in low-
income countries. One, reusable materials such as cloth
pads may not be cleaned properly due to a lack of water
(and perhaps detergent) for washing materials thoroughly.
In addition, because of menstrual taboos, girls and women
may not be able to hang reusable materials in the sun to
dry properly. Two, the most frequently reported ways of dis-
posing used menstrual materials are flushing them down the
toilet, throwing them into the latrine, or burning them. Each
of these practices, as noted, creates problems for sanitation
systems and the larger environment. This appears to be an
issue where the potential for awareness raising and engage-
ment with users has been under-estimated and under-
utilized by utility companies. This underutilized potential
of awareness-raising is suggested by the stated beliefs by
women (e.g. in the referenced New Zealand study) where
sanitation systems were unable to cope with menstrual
materials unbeknownst to the women, and in noted
examples from Latin America, where the provision of infor-
mation and user engagement reduced menstrual materials
clogging the small-bore sewer systems.

Three, further downstream, non-degradable parts of
pads that escape through overtflows or points where solid
waste is washed into receiving water may affect aquatic
organisms and pollute shorelines. Around the world,
women who can afford disposable menstrual products are
likely to use about 10,000 of such products during their
reproductive years. The majority of these used products

end up in landfills (Bharadwaj & Patkar 2004), often
having passed through sanitation systems as the point of dis-
posal by the user. If the waste is not trapped and removed at
the sewage treatment plant, it ends up in rivers, lakes and
along seashores (Shoemaker 2008). The magnitude of such
pollution is unknown and needs to be explored.

Four, the problems caused by the disposal of menstrual
materials into pit latrines are costly, time-consuming and dif-
ficult, especially if there are large quantities of solid waste in
the pit (Schaub-Jones 20m). As synthetic materials will not
decompose within the latrine, and latrine waste is often dis-
charged into sewage treatment plants, the same problem of
menstrual materials ending up in water bodies occurs. Dis-
posal by burning inorganic matter at relatively low
temperatures can cause the release of dioxins, which are
highly toxic carcinogens. Thus, incineration, although
often viewed as the best way of dealing with menstrual
waste, may have negative impacts on human health and
the environment. Additional research is needed to better
understand such potential polluting aspects of burning
used menstrual material. The positives and negatives of an
incineration approach must also be weighed in a particular
context, noting that significant health impacts may be
gained from girls feeling more comfortable and confident
attending schools with adequate mechanisms of disposal.

To address the above, when disposable menstrual
materials are utilized, the best disposal is through the solid
waste system - assuming there is a functioning one. In a
well-functioning system, ‘sanitary’ landfills would keep all
substances contained from the surrounding environment,
or if burned, incineration would occur at sufficiently high
temperatures to maximize combustion and minimize the
release of pollutants to the environment. Even though prop-
erly functioning solid waste systems are rare in low-income
countries, communication campaigns about appropriate dis-
posal of menstrual materials, and the dangers to system
functioning of improper disposal, would still be warranted.

The need for adequate menstrual materials and
relevant information

The need for effective menstrual materials, and the provision
of pragmatic menstrual management guidance for girls, were
also found to be of critical importance. One type of
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intervention that has been suggested is the distribution of
menstrual materials free of charge. There have been some
attempts in low-income countries to demonstrate the benefits
of providing menstrual pads free of charge to schoolgirls. The
Government of India has initiated a program that distributes
free menstrual pads to schoolgirls; however minimal details
have been provided as to its implementation. In South
Africa, the government recently initiated a program to distri-
bute menstrual pads free of charge not only to poor
schoolgirls but to all poor women listed on municipal lists
of low-income households. This program, called The National
Sanitary Dignity Campaign, has mobilized a number of part-
ners including pad manufacturers for commitment to this
campaign. The campaign plans to assist in kick-starting
implementation while sustainable procurement and distri-
bution mechanisms are being put in place. This raises a
number of concerns. First, the campaign limits the recipients’
freedom of choice by selecting a type of menstrual product for
them. Second, the quality of products to be provided has yet
to be specified. Third, the environmental impact of the
additional waste generated has not been quantified, nor has
there been consideration of the potential impact on sanitation
systems that will likely be intermediate recipients of much of
the waste. It is necessary for women to have access to
menstrual materials of sufficient quality and quantity;
however a careful investigation of the social, economic and
environmental sustainability of such a broad-scale distribution
campaign would be useful before implementation.

In terms of the provision of pragmatic MHM guidance
to adolescent girls themselves, one example exists from the
development and dissemination of a girl’s puberty book in
Tanzania which includes menstrual stories written by girls,
and guidance on menstrual hygiene and disposal (Sommer
20mb). The book is currently being adapted for use in
Ghana, Cambodia and Ethiopia, and has been adapted by
water and sanitation experts and education NGOs already
in Zimbabwe, Uganda and Nepal (see pdf files at: www.
growandknow.org).

The need for better design and maintenance of
sanitation and water facilities

The review also made evident that the degree to which a
sanitation system facilitates menstrual management has an

effect on the perceptions of and the usage of the systems.
In this regard, it is essential that toilets are designed and
built to be ‘girl and woman-friendly’ (Kjellén ef al. 2011). Toi-
lets or stalls must offer privacy and safety, but also be well-lit
and have sufficient space to washing blood from ones’ hands
and also ones’ private bodily areas, change pads, wash reu-
sable materials or deal with stained clothes (menstrual
accidents). This requires the convenient availability of
water and/or toilet paper inside the stall, a dustbin that is
regularly emptied for disposable materials and, where wash-
ing is practiced, a sink or platform for washing menstrual
products. Privacy includes the ability to be anonymous
when taking additional time to conduct personal hygiene,
and the desire to not leave traces of menstrual management
in schools or institutional settings (such as used materials or
spots of menstrual blood in sanitation facilities).

In order to properly dispose of used menstrual materials
through the solid waste system, it is important that recepta-
cles are placed within bathrooms. Often in public toilets,
these are generic rubbish bins or, as among more up-
market institutions, specific sanitary dispensers to collect
menstrual waste. Where there is no lid, there is the issue
of menstrual waste being seen by others, an issue which
may be addressed by wrapping the waste. The most
common wrapping material (in settings where it can be
afforded) is toilet paper, indicating the multiple uses of
this material. Covered containers have the advantage of
hiding the waste but the lid must be kept clean. Generally,
the proper disposal of menstrual waste may be to require
the presence of covered waste bins or containers, which
are emptied and cleaned on a regular basis, and located in
a place that offers privacy (Tjon a Ten 2007). If emptying
of dispensers is delayed, it might give rise to odors
(Shoemaker 2008). Consideration of potential local taboos
around who is able to handle menstrual waste, along with
the provision of gloves to assigned cleaners, are both
essential to incorporate into such a system.

Issues for (downstream) menstrual waste management

Used menstrual materials are, as suggested above, generally
intended to be discarded of via solid waste systems (where
these exist), which in some cases involves local incineration.
However, if neither option is conveniently available or used,
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then menstrual materials tend to end up in the excreta col-
lection and conveyance system or discarded through other
local practices, such as burying or disposal in a forested
area. Pit latrines are generally perceived as convenient for
discreet discarding of used menstrual materials. Neverthe-
less, this contributes to the filling of latrines and this way
precipitates the need to empty latrines. At the same time,
the presence of solid materials obstructs the emptying pro-
cess. Flush systems are less convenient for discreet
disposal of bulkier materials, as they are more likely to
clog upstream at the user interface. Still, non-degradable
parts of menstrual materials that are not intercepted at the
user interface or more downstream by waste screens may
even go through treatment plants (where they exist) and
end up along shorelines and in receiving waters, thus impair-
ing the quality of the environment.

The present review underlines the need for better sol-
utions to improve sanitation systems for girls and women,
but at the same time to reduce the quantities of menstrual
waste that must be disposed of, given the negative impacts
on sanitation systems of improper disposal. The further
development and increased availability of reusable men-
strual materials like menstrual cups and reusable pads may
be part of the solution (although cultural taboos may exist
around what types of materials are preferred for use). The
further development of fully biodegradable menstrual
materials is also an alternative, and would help to reduce
the accumulation of non-degradable materials, and prevent
the potentially harmful effects of super-absorbent materials
currently used in disposable menstrual products.

The need for training and information

The inclusion of menstrual management in the training of
sanitation system designers (e.g. civil and environmental
engineers, municipal water and sewerage utility engineers
and managers) and planners is crucial for ensuring that
the needs of girls and women are addressed in the design
and implementation of future sanitation systems and/or
amending of existing inadequate ones. Involving girls and
women in the design process would be an important step
in this direction. This includes gathering their insights into
the most appropriate water and sanitation facilities for
enabling the private, dignified and comfortable management

of monthly menses (particularly when outside of the house
in public institutions such as schools and workplaces).

In terms of improving MHM in schools, a useful example
includes the construction of simple pad incinerators in girls’
toilets at schools in Tamil Nadu state, India (Government
of India 2007). Although this is not an ideal solution due to
the health and environmental impacts of incineration, it rep-
resents a step forward towards improving conditions for
menstruating schoolgirls. Another example exists in Tanzania
where UNICEF collaborated with the government to inte-
grate MHM into the new WASH in Schools strategy
(including school WASH guidelines). NGOs are currently
implementing MHM interventions such as providing ade-
quate numbers of safe private latrines with doors and locks,
the development of culturally appropriate disposal mechan-
isms, the availability of water within each toilet cubicle, and
the provision of the girl’s puberty books.

CONCLUSION

Menstrual management is missing from the literature, be it
technical manuals on system design, simple training mod-
ules for health and sanitary workers (Bharadwaj & Patkar
2004), or even adequate documentation of how girls and
women are managing their menses in low-income countries
today as they participate more actively in school and work
environments. This review found a lack of quality literature
on these subjects and on the impact of menstrual waste on
the functioning of sanitation systems, final solid waste dispo-
sal and the broader environment. Such knowledge would
inform menstrual material and sanitation system designs,
and contribute to better menstrual waste disposal options.
Improved communication to populations about preferred
disposal procedures, along with improved knowledge
around how poorly sanitation systems cope with menstrual
materials, is also needed to motivate appropriate disposal
behavior. Lastly, water and sanitation facilities and experts
across low-income countries are long overdue to take into
consideration the menstrual hygiene needs of adolescent
girls and women. Numerous girls across these contexts are
in need of appropriate MHM-related guidance, and both
girls and women require adequate and accessible latrines
or toilets designed with sufficient space for changing,
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washing and discarding of used menstrual materials dis-

creetly and with dignity, and water and disposal
mechanisms available inside of stalls and cubicles. Such
sanitation system modifications, elicited from the perspectives
of girls and women themselves, along with the provision of
correct and complete pragmatic MHM guidance, could
serve to raise the standards of sanitation systems globally,
along with enabling and empowering girls and women
around the world to actively and comfortably attend school

and participate in the work force outside the home.

ACKNOWLEDGEMENTS

Our greatest appreciation and thanks to the exceptional

students who assisted with these reviews, including

Kathleen Bachynski. Support and comments to this review

work by Madeleine Fogde, Stockholm Environment

Institute, is also gratefully acknowledged.

This article is based on research funded by the Bill &
Melinda Gates Foundation. The findings and conclusions
contained within are those of the authors and do not
necessarily reflect positions or policies of the foundation.

REFERENCES

Abera, Y. 2004 Menarche, Menstruation Related Problems and
Practices among Adolescent High School Girls in Addis
Ababa, 2003/2004. Unpublished Master’s Thesis (MPH),
Addis Ababa University.

Abioye-Kuteyi, E. 2000 Menstrual knowledge and practices
amongst secondary school girls in Ile Ife, Nigeria. J. R. Soc.
Promot. Health 120 (1), 23-26.

Adhikari, P., Kadel, B., Dhungel, S. & Mandal, A. 2007 Knowledge
and practice regarding menstrual hygiene in rural adolescent
girls in Nepal. Kathmandu Univ. Med. ]. 5 (3), 382-386.

Adinma, E. & Adinma, J. 2008 Perceptions and practices on
menstruation amongst Nigerian secondary school girls.

Afr. J. Reprod. Health 12 (1), 74-83.

Ali, T. & Rizvi, S. 2010 Menstrual knowledge and practices of
female adolescents in urban Karachi, Pakistan. J. Adolesc. 33,
531-541.

Aniebue, U., Aniebue, P. & Nwankwo, T. 2009 The impact of pre-
menarcheal training on menstrual practices and hygiene of
Nigerian school girls. Pan Afr. Med. J. 1 (2), 1-9.

APHRC 2010 Experiences and problems with menstruation among
poor women and schoolgirls in Nairobi, Kenya. Policy Brief
No. 21. APHRC, Kenya.

Arthur, S., Crow, H. & Pedezert, L. 2008 Understanding Blockage
Formation in Sewer Systems A Case-By-Case Approach.
Herriot-Watt University, Edinburgh. Available from: http://
web.sbe.hw.ac.uk/staffprofiles/bdgsa/Scott%20Arthur%
20Papers/Understanding%?20Blockage%20Formation%20in
%20Sewer%20Systems®%20A%20Case%20by%20Case%
20Approach.pdf. (Last accessed: 2011/06/15).

Ashley, R., Blackwood, D., Souter, N., Hendry, S., Moir, J.,
Dunkerley, J., Davies, J., Butler, D., Cook, A., Conlin, J.,
Squibbs, M., Britton, A. & Goldie, P. 2005 Sustainable disposal
of domestic sanitary waste. J. Env. Engng. 131 (2), 206-215.

Bhagwan, J., Still, D., Buckley, C. & Foxon, K. 2008 Challenges
with up-scaling dry sanitation technologies. Wat. Sci.
Technol. 58 (1), 21-27.

Bharadwaj, S. & Patkar, A. 2004 Menstrual Hygiene and Management
in Developing Countries: Taking Stock. Available from: www.
mum.org/menhydev.htm. (Last accessed: 11 July 2011).

Brooks-Gunn, J. & Petersen, A. (eds). 1983 Girls at Puberty: Biological
and Psychological Perspectives. Plenum Press, New York.

Buckley, T. & Gottlieb, A. (eds). 1998 The Anthropology of
Menstruation. University of California Press, Berkeley.

Burrows, A. & Johnson, S. 2005 Girls’ experiences of menarche
and menstruation. J. Reprod. Infant Psychol. 23 (3), 235-249.

Castaneda, X., Garcia, C. & Langer, A. 1996 Ethnography of
fertility and menstruation in rural Mexico. Soc. Sci. Med.

42 (1), 133-140.

COHRE, UN-HABITAT, WATERAID & SDC 2008 Sanitation:
A Human Rights Imperative. Centre on Housing Rights and
Evictions, Right to Water Programme, Geneva. Available
from: www.unhabitat.org/pmss/listitemDetails.aspx?
publicationID=2927.

Crofts, T. & Fisher, J. 2012 Menstrual hygiene in Ugandan schools:
an investigation of low-cost sanitary pads. J. Water Sanit. Hyg.
Dev. 2 (1), 50-58.

Dhingra, R., Manhas, S., Kohli, N. & Mushtaq, A. 2007 A
comparative study of understanding of menstrual process
among married women belonging to two ecological settings.
J. Hum. Ecol. 22 (3), 261-266.

Dhingra, R., Kumar, A. & Kour, M. 2009 Knowledge and practices
related to menstruation among tribal (Gujjar) adolescent
girls. Ethnio-Med. 3 (1), 43-48.

Evans, B., van der Voorden, C. & Peal, A. 2009 Public Funding for
Sanitation. The Many Faces of Sanitation Subsidies. Water
Supply & Sanitation Collaborative Council, Geneva.

Fehr, A. 2011 Stress, menstruation and school attendance: Effects
of water access among adolescent girls in south Gondar,
Ethiopia. Unpublished Summary Report to CARE/Ethiopia.
Emory University, Atlanta.

Finley, H. 2004 Museum of Menstruation and Women’s Health.
Available from: www.mum.org/. (Last accessed: 16 April 2012).

Garg, S., Sharma, N. & Sahay, R. 2001 Socio-cultural Aspects of
Menstruation in an Urban Slum in Delhi. Department of


http://dx.doi.org/10.1177/146642400012000113
http://dx.doi.org/10.1177/146642400012000113
http://web.sbe.hw.ac.uk/staffprofiles/bdgsa/Scott%20Arthur%20Papers/Understanding%20Blockage%20Formation%20in%20Sewer%20Systems%20A%20Case%20by%20Case%20Approach.pdf
http://web.sbe.hw.ac.uk/staffprofiles/bdgsa/Scott%20Arthur%20Papers/Understanding%20Blockage%20Formation%20in%20Sewer%20Systems%20A%20Case%20by%20Case%20Approach.pdf
http://web.sbe.hw.ac.uk/staffprofiles/bdgsa/Scott%20Arthur%20Papers/Understanding%20Blockage%20Formation%20in%20Sewer%20Systems%20A%20Case%20by%20Case%20Approach.pdf
http://web.sbe.hw.ac.uk/staffprofiles/bdgsa/Scott%20Arthur%20Papers/Understanding%20Blockage%20Formation%20in%20Sewer%20Systems%20A%20Case%20by%20Case%20Approach.pdf
http://web.sbe.hw.ac.uk/staffprofiles/bdgsa/Scott%20Arthur%20Papers/Understanding%20Blockage%20Formation%20in%20Sewer%20Systems%20A%20Case%20by%20Case%20Approach.pdf
http://web.sbe.hw.ac.uk/staffprofiles/bdgsa/Scott%20Arthur%20Papers/Understanding%20Blockage%20Formation%20in%20Sewer%20Systems%20A%20Case%20by%20Case%20Approach.pdf
http://www.mum.org/menhydev.htm
http://www.mum.org/menhydev.htm
http://dx.doi.org/10.1080/02646830500165846
http://dx.doi.org/10.1080/02646830500165846
http://dx.doi.org/10.1016/0277-9536(95)00077-1
http://dx.doi.org/10.1016/0277-9536(95)00077-1
http://www.unhabitat.org/pmss/listItemDetails.aspx?publicationID=2927
http://www.unhabitat.org/pmss/listItemDetails.aspx?publicationID=2927
http://dx.doi.org/10.2166/washdev.2012.067
http://dx.doi.org/10.2166/washdev.2012.067
http://www.mum.org/

297 M. Sommer et al. | Menstrual hygiene management and sanitation systems interactions

Journal of Water, Sanitation and Hygiene for Development | 03.3 | 2013

Community Medicine, Maulana Azad Medical College,
New Delhi.

Government of India, Ministry of Rural Development 2007
Incinerator for School Toilet Waste — Case Study: Tamil
Nadu. Available from: www.indiasanitationportal.org/56.
(Last accessed: 9 June 2011).

Gupta, A. & Vatsayan, A. 1996 Age at menarche, menstrual
knowledge and practices in the apple belt of Shimla Hills.
J. Obstet. Gynaecol. 16 (6), 548-551.

Intermediate Technology Development Group 2005 Livelihoods
and Gender in Sanitation - Hygiene and Water Services
among the Urban Poor. ITDG - Practical Action, Nairobi.

Kjellén, M., Pensulo, C., Nordgqvist, P. & Fogde, M. 201 Global
Review of Sanitation System Trends and Interactions with
Menstrual Management Practices. Report for the Menstrual
Management and Sanitation Systems Project, Stockholm
Environment Institute, Stockholm. Available from: www.sei-
international.org/publications ?pid=2044

Lawan, U., Yusuf, N. & Musa, A. 2010 Menstruation and
menstrual hygiene amongst adolescent school girls in Kano,
northwestern Nigeria. Afr. J. Reprod. Health 14 (3), 201-207.

Lynch, P. 1996 Menstrual waste in the back country. Department
of Conservation, Wellington, NZ. Online. Available from
http://www.doc.govt.nz/upload/documents/science-and-
technical/sfc035.pdf (accessed 4 February 2013).

Mahon, T. & Fernandes, M. 2010 Menstrual Hygiene in South Asia:
A Neglected Issue for WASH Programmes. WaterAid, UK.

McMahon, S., Winch, J., Caruso, B., Obure, A., Ogutu, E., Ochari,
I. & Rheingans, R. D. 2011 The girl with her period is the one
to hang her head’: reflections on menstrual management
among schoolgirls in rural Kenya. BMC Int. Health Hum.
Rights 11 (7), 1-10.

McMaster, J., Cormie, K. & Pitts, M. 2009 Menstrual and
premenstrual experiences of women in a developing country.
Health Care Women Int. 18 (6), 533-541.

Mjoli-Mncube, N. 1998 Case Study of Gender Impacts of
Alternative Sanitation System on the Lives of Women in
South Africa: A Case Study of Soshanguve. Habitat
International Coalition/NURCHA, Johannesburg.

Nemade, D., Anjenaya, S. & Gujar, R. 2009 Impact of health
education on knowledge and practices about menstruation
among adolescent school girls of Kalamboli, Navi-Mumbai.
Health Popul. Perspect. Issues 32 (4), 167-175.

Rasmussen, S. 1990 Lack of prayer: ritual restrictions, social
experience, and the anthropology of menstruation among the
Tuareg. Am. Ethnol. 18, 751-769.

Schaub-Jones, D (ed.) 2ort What Happens When the Pit is Full?
Developments in On-site Faecal Sludge Management. Full
Seminar Report, 14-15 March 2011, Durban.

Scott, L., Dopson, S., Montgomery, P., Dolan, C. & Ryus, C. 2009
Impact of providing sanitary pads to poor girls in Africa.
Internal Report SAID Business School, University of Oxford,
Oxford, UK.

Shoemaker, D. 2008 Proper procedure for sanitary napkin
disposal. Clean. Main. Man. 45 (4), April 2008. Available
from: www.alturasolutions.com/SanitaryNapkinDisposal.
pdf. (Last accessed: 7 June 2011).

Sommer, M. 2009 Ideologies on sexuality, menstruation and risk:
Girls’ experiences of puberty and schooling in northern
Tanzania. Cult. Health Sex. 11 (4), 383-398.

Sommer, M. 2010 Where the education system and women’s
bodies collide: the social and health impact of girls’
experiences of menstruation and schooling in Tanzania. J.
Adolesc. 33 (4), 521-529.

Sommer, M. 2oma Global review of menstrual beliefs and
behaviors in low-income countries: Implications for
menstrual management and sanitation systems. Unpublished
report for the Gates Foundation.

Sommer, M. 20mb An early window of opportunity for
promoting girls’ health: policy implications of the girl’s
puberty book project in Tanzania. Int. Elect. ]. Health Ed. 14,
1-16.

Sommer, M. 20tc Improving the support to girls in primary
schools with their menstrual hygiene management.
Unpublished report for UNICEF, Tanzania.

Sommer, M. & Ackatia-Armah, T. 2012 The gendered nature of
schooling in Ghana: hurdles to girls’ menstrual management
in school. JENdA 20, 63-79.

Thames Water 2011 ‘Bin it - don’t block it’. Available from: www.
thameswater.co.uk/cps/rde/xchg/corp/hs.xsl/9137.htm.
(Last accessed: 28 June 2011).

Tjon a Ten, V. 2007 Menstrual Hygiene: A Neglected Condition for
the Achievement of Several Millennium Development Goals.
Europe External Policy Advisors, Zoetermeer.

Ullrich, H. E. 1992 Menstrual taboos among Havik Brahmin
women: a study of ritual change. Sex Roles 26 (1/2), 19-39.

Umeora, O. & Egwuatu, V. 2008 Menstruation in rural Igbo
women of south east Nigeria: attitudes, beliefs and practices.
Afr. J. Reprod. Health 12 (1), 109-115.

Van de Walle, E. & Renne, F. (eds). 2001 Regulating Menstruation:
Beliefs, Practices, Interpretations. University of Chicago
Press, Chicago.

van Wijk-Sijbesma, C. 1998 Gender in Water Resources
Management, Water Supply and Sanitation: Roles and
Realities Revisited. International Water and Sanitation
Centre: 200, The Hague.

WaterAid 2009 Is Menstrual Hygiene Management an Issue for
School Girls? WaterAid, Nepal.

First received 12 September 2012; accepted in revised form 2 November 2012. Available online 15 February 2013


http://www.indiasanitationportal.org/56
http://dx.doi.org/10.3109/01443619609030096
http://dx.doi.org/10.3109/01443619609030096
http://www.sei-international.org/publications?pid=2044
http://www.sei-international.org/publications?pid=2044
http://www.doc.govt.nz/upload/documents/science-and-technical/sfc035.pdf
http://www.doc.govt.nz/upload/documents/science-and-technical/sfc035.pdf
http://dx.doi.org/10.1186/1472-698X-11-7
http://dx.doi.org/10.1186/1472-698X-11-7
http://dx.doi.org/10.1186/1472-698X-11-7
http://dx.doi.org/10.1080/07399339709516309
http://dx.doi.org/10.1080/07399339709516309
http://dx.doi.org/10.1525/ae.1991.18.4.02a00070
http://dx.doi.org/10.1525/ae.1991.18.4.02a00070
http://dx.doi.org/10.1525/ae.1991.18.4.02a00070
http://www.alturasolutions.com/SanitaryNapkinDisposal.pdf
http://www.alturasolutions.com/SanitaryNapkinDisposal.pdf
http://dx.doi.org/10.1080/13691050902722372
http://dx.doi.org/10.1080/13691050902722372
http://dx.doi.org/10.1080/13691050902722372
http://dx.doi.org/10.1016/j.adolescence.2009.03.008
http://dx.doi.org/10.1016/j.adolescence.2009.03.008
http://dx.doi.org/10.1016/j.adolescence.2009.03.008
http://www.thameswater.co.uk/cps/rde/xchg/corp/hs.xsl/9137.htm
http://www.thameswater.co.uk/cps/rde/xchg/corp/hs.xsl/9137.htm
http://dx.doi.org/10.1007/BF00290123
http://dx.doi.org/10.1007/BF00290123

	Girls' and women's unmet needs for menstrual hygiene management (MHM): the interactions between MHM and sanitation systems in low-income countries
	INTRODUCTION
	Sanitation and its interface with menstrual hygiene management (MHM)
	Defining menstrual beliefs, practices and knowledge
	The interaction between menstrual beliefs, practices and knowledge and sanitation systems

	METHODS
	Review of menstrual beliefs, practices, knowledge and behaviors
	Review of sanitation systems and interactions with menstrual management

	RESULTS
	The influence of menstrual taboos and secrecy on sanitation use
	Gaps in girls' menstrual knowledge and challenges of various menstrual materials
	Practices and challenges around disposal of used menstrual materials
	Effects of menstrual material disposal on sanitation systems

	DISCUSSION
	Existing gaps and common findings
	Problems of menstrual waste disposal
	The need for adequate menstrual materials and relevant information
	The need for better design and maintenance of sanitation and water facilities
	Issues for (downstream) menstrual waste management
	The need for training and information


	CONCLUSION
	Our greatest appreciation and thanks to the exceptional students who assisted with these reviews, including Kathleen Bachynski. Support and comments to this review work by Madeleine Fogde, Stockholm Environment Institute, is also gratefully acknowledged.This article is based on research funded by the Bill &'; Melinda Gates Foundation. The findings and conclusions contained within are those of the authors and do not necessarily reflect positions or policies of the foundation.
	REFERENCES


