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Abstract

Background: There is growing attention to addressing the menstrual hygiene management (MHM) needs of the
over 21 million displaced adolescent girls and women globally. Current approaches to MHM-related humanitarian
programming often prioritize the provision of menstrual materials and information. However, a critical component
of an MHM response includes the construction and maintenance of water, sanitation and hygiene (WASH) facilities,
including more female-friendly toilets. This enables spaces for menstruating girls and women to change, dispose,
wash and dry menstrual materials; all of which are integral tasks required for MHM. A global assessment identified a
number of innovations focused on designing and implementing menstruation-supportive WASH facilities in the
Rohingya refugee camps located in Cox’s Bazar (CXB), Bangladesh. These pilot efforts strove to include the use of
more participatory methodologies in the process of developing the new MHM-supportive WASH approaches. This
study aimed to capture new approaches and practical insights on innovating menstrual disposal, waste
management and laundering in emergency contexts through the conduct of a qualitative assessment in CXB.

Methods: The qualitative assessment was conducted in the Rohingya refugee camps in CXB in September of 2019
to capture new approaches and practical insights on innovating for menstrual disposal, waste management and
laundering. This included Key Informant Interviews with 19 humanitarian response staff from the WASH and
Protection sectors of a range of non-governmental organizations and UN agencies; Focus Group Discussions with
47 Rohingya adolescent girls and women; and direct observations of 8 WASH facilities (toilets, bathing, and
laundering spaces).
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Results: Key findings included: one, the identification of new female-driven consultation methods aimed at
improving female beneficiary involvement and buy-in during the design and construction phases; two, the design
of new multi-purpose WASH facilities to increase female beneficiary usage; three, new menstrual waste disposal
innovations being piloted in communal and institutional settings, with female users indicating at least initial
acceptability; and four, novel strategies for engaging male beneficiaries in the design of female WASH facilities,
including promoting dialogue to generate buy-in regarding the importance of these facilities and debate about
their placement.

Conclusions: Although the identified innovative participatory methodologies and design approaches are
promising, the long term viability of the facilities, including plans to expand them, may be dependent on the
continued engagement of girls and women, and the availability of resources.

Background
Around the world, girls and women have distinct water,
sanitation and hygiene (WASH) needs as compared to
boys and males due to direct or indirect byproducts of
their physiology, reproductive health processes, social
and cultural norms and heightened vulnerability to vio-
lence [1]. Global evidence suggests that during humani-
tarian emergencies, girls and women experience
increased challenges in relation to managing their
WASH-related needs given the frequent lack of reliable
access to safe, private and comfortable toilets and bath-
ing facilities [2–4]. The management of monthly men-
strual blood flow creates additional hurdles, as girls and
women often have insufficient materials for catching
menstrual blood, facilities for changing and disposing of
menstrual waste, spaces and supplies for the laundering
of reusable menstrual materials (e.g. pads, cloth or
underwear) [4], and menstrual health and hygiene infor-
mation [3, 5]. Privacy in such contexts is often non-
existent, with toilets frequently lacking sufficient locks,
doors, lighting and enforced gender segregation [6–9].
In many resource constrained settings, including emer-
gencies, inadequate access to safe, clean and private toi-
lets has been associated with increased experiences of
stress [10, 11], embarrassment [6, 12, 13], physical dis-
comfort, and gender-based violence [14–16].
In recent years, there has been growing interest in im-

proving humanitarian response around menstrual hy-
giene management (MHM) [2, 3]. Current approaches
often focus on the provision of menstrual materials [9,
17] and supportive supplies (e.g. buckets, drying lines,
soap) [2, 7, 18, 19]. Such distributions usually include
hygiene promotion (e.g. basic demonstrations on how to
use distributed items) and menstrual hygiene or health-
related education [18–20]. Reusable menstrual materials
have also grown in popularity for distribution in emer-
gencies [8, 18–21], as these are perceived to be more
sustainable and cost effective, particularly in protracted
emergency contexts. However, reusable materials require
consistent access to soap or laundry detergent, along

with private spaces for the discreet washing and drying
of the materials; the latter of which is often lacking for
girls and women in such contexts. Poor or inconsistent
access to water for adequately cleaning themselves dur-
ing menstruation, or for ease of washing reusable mate-
rials, is also often a challenge [13]. To date, there has
been insufficient attention towards ensuring that WASH
services are supportive of the use of reusable menstrual
materials, reducing their potential effectiveness [2, 9].
The use of reusable and disposable menstrual material

options necessitates a series of practical tasks that are
not always physically or socially enabled in a humanitar-
ian context. These include: one, the disposal of used
menstrual materials, which includes both disposable and
reusable types ultimately becoming waste; two, the
washing and drying of reusable menstrual materials and
underwear; and three, the safe and hygienic storage of
menstrual materials when not being used or in between
routine changings. Currently under-addressed in most
responses, these tasks have direct implications for the
design of WASH facilities. For example, the provision of
covered drainage so that blood cannot be detected when
flowing from a drain; providing water inside a cubicle to
wash blood off hands or clothing; installing a waste bin
or chute inside a toilet stall for discreet disposal of men-
strual waste; or creating private laundering spaces for
washing reusable materials (e.g. pads, cloths and under-
wear) that are hidden from view of other girls and
women, men or children.
Menstrual disposal is also a complex issue to address

in an emergency response given pervasive cultural beliefs
and stigma around menstrual blood. In some contexts,
girls and women have shared fears about witchcraft if
used menstrual materials are seen by others [7, 22], or
the risk of infertility or disease caused by the burning of
menstrual waste [23–25]. In the absence of acceptable
disposal options, girls and women often adopt coping
strategies for discreetly getting rid of this waste, such as
waking up before dawn to bury pads or cloth while it is
still dark, which may pose safety concerns [6, 23, 26, 27]
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or disposing of used materials directly into toilets or la-
trine pits [5, 7, 23, 28]. There may be costly implications
if menstrual waste is not considered from the onset of
designing toilets, especially when large numbers of toi-
lets are rapidly constructed. Menstrual waste can cause
pipe clogging, faster pit filling rates, and difficulties in
emptying toilet cesspits and septic tanks [6, 7, 23, 28,
29].
This paper describes findings that emerged from a

project initiated in 2018 by the International Rescue
Committee (IRC) and Columbia University’s Mailman
School of Public Health (CU MSPH) aimed at expanding
the evidence and guidance available on improving men-
strual disposal, waste management and the laundering of
reusable menstrual materials for girls and women in
emergency contexts. This effort was undertaken subse-
quent to the publishing of the Menstrual Hygiene Man-
agement (MHM) in Emergencies Toolkit in 2017 [30].
The new global scoping exercise sought to fill evidence
and practice gaps identified during the toolkit develop-
ment process, and included a desk review and qualitative
assessments conducted in three humanitarian contexts:
Nigeria, Jordan, and Bangladesh. The aim was to identify
new strategies being introduced for menstrual material
disposal, waste management and laundering, and lessons
about the design process, acceptability of approaches,
and plans for maintenance over time. In this paper we
describe findings specific to the assessment conducted in
Cox’s Bazar (CXB), Bangladesh, given the breadth of in-
novative WASH approaches being introduced and
piloted in that context.

Methods
A qualitative assessment was conducted in the refugee
camps located in CXB, Bangladesh to assess how the hu-
manitarian response community, including non-
governmental organizations (NGOs), United Nations
(UN) agencies and other relevant actors, are addressing
adolescent girls’ and women’s menstruation-related
needs. This included capturing the perspectives of both
beneficiaries and of emergency staff engaged in the re-
sponse; including international and local (in-country)
NGO personnel across a range of management levels.

Study setting
Currently there are over 860,000 Rohingya refugees from
Myanmar living in camps in southeastern Bangladesh
[31]. These camps include basic shelters for housing,
communal toilet facilities and a network of boreholes.
Numerous NGOs are providing WASH programming,
in addition to a range of other services including Health,
Protection, non-food items (NFI’s), Shelter and
Education.

Refugees are currently living in 34 camps in Ukhiya
and Teknaf Upazilas [32]. Although critical improve-
ments in services and access to water and sanitation
have occurred since the acute phase in 2017, girls and
women still experience significant challenges accessing
toilets and bathing spaces, especially at night [4, 33]. A
mix of disposable and reusable menstrual materials have
been provided, with a growing shift towards the latter
[4]. Recent assessments suggest that most girls and
women prefer to either bury used menstrual materials or
wash/reuse them, as was their practice before displace-
ment [4]. Insufficient water access and spaces for drying
menstrual materials have been identified as a challenge
for many women in the camps and host communities
[4]. Further, the location of the camps is prone to nat-
ural disasters, including flooding and landslides, condi-
tions which can make the burial of menstrual waste
problematic. The existing toilets were previously re-
ported not to be female-friendly, as they often lacked
gender-segregation and privacy, making them inaccess-
ible to women due to safety concerns and cultural
norms [4, 33].
In 2018, an inter-sector coordination group focused

on MHM was developed by the WASH cluster in CXB
which led to the development of a standards of practice
guidance document [34]. Our assessment was conducted
in consultation with the MHM Working Group leader-
ship, and included capturing learning around MHM-
related WASH response activities being piloted in select
camps.

Research design and methods
The objective of this assessment was to identify new ap-
proaches and strategies for addressing the MHM needs
of girls and women in emergencies. Three types of data
collection methods were used, including: 1) Focus Group
Discussions (FGDs) with Rohingya adolescent girls and
women; 2) Key Informant Interviews (KIIs) with NGO
and Agency Staff, and; 3) Direct observations of WASH
infrastructure.

Sample and recruitment
The sample for the KIIs included a range of cross-
sectoral humanitarian staff (male and female) from nu-
merous organizations. Key informants (n = 19) were
sampled purposively, with a focus on WASH and Pro-
tection actors involved in designing and implementing
MHM programming. Thirteen of the KIIs were con-
ducted in-person in CXB; 6 of the KIIs were conducted
via Skype with international staff who had previously
worked in CXB. The sample for the FGDs included ado-
lescent girls and women between the ages of 15–49
years. Purposive sampling methods were utilized with
the goal of including girls and women exposed to a
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variety of female-friendly WASH facilities, including new
piloted innovations, in the camps. One FGD was con-
ducted at a hospital serving both the refugee and host
community. The FGDs were stratified into three age
groups (15–18; 19–25; 26–49 years of age) in order to
increase the comfort and participation of girls and
women. A total of 2 FGDs per age group (n = 6) were
conducted with a total of 47 participants. Each FGD was
comprised of between 5 and 10 participants. The NGO
partners in the camps facilitated the recruitment of ado-
lescent girls and women.
The findings discussed in this paper are drawn from

data collected across three different sources:

Key informant interviews (KIIs)
Interviews were conducted with NGO staff from differ-
ent sectors (WASH, Protection), organizations and agen-
cies to capture their perspectives on varying strategies
for providing an MHM response in the CXB camps, the
consultation practices utilized to solicit feedback from
girls and women and new innovations in practice or de-
sign for MHM-supportive WASH facilities.

Focus group discussions (FGDs)
Semi-structured discussions were conducted with Rohin-
gya adolescent girls and women, with questions examin-
ing girls and women’s experiences with managing their
menstruation in the camps, challenges with the washing
and drying of menstrual materials and their impressions
of new WASH facilities.

Direct observations of WASH infrastructure
The research team also conducted a series of environ-
mental observations of WASH facilities, which included
taking photos and documenting various hardware and
software design aspects.
Data collection occurred over a 2.5 week period in

September 2019. The research team included 2 female
staff from CU MSPH and 1 male staff from the IRC. All
activities were conducted in confidential settings with a
female translator who was trained on the importance of
confidentiality. All FGDs were conducted in Rohingya
with the 2 female research staff and the translator
present. KIIs were conducted in English with all or some
research staff (male and female) present. For the FGDs,
tape-recording was not used to ensure the comfort of all
participants. Instead, careful note-taking was conducted
by the two team members, which included the capturing
of both verbal and non-verbal responses. For the in-
person KIIs in CXB, 12 of the interviews were recorded,
and one handwritten due to participant preferences. All
6 of the Skype-based KII interviews were recorded. All
participants provided oral informed consent prior to the
start of data collection.

All study procedures were approved by the [blinded
for review].

Data analysis
Two members of the research team reviewed all qualita-
tive transcripts (KII, FGDs) with the data analyzed using
Malterud’s ‘systematic text condensation,’ a descriptive
and explorative method for thematic analysis [35]. This
approach utilizes a series of steps, including: a) broad
impression, b) identification of the key themes, c) con-
densing the text from the code and exploring meaning,
and d) synthesizing. Key themes identified were then
shared with the larger research team for further valid-
ation, discussion and consensus.

Results
Four key thematic areas emerged: 1) the utilization of
female-driven participatory methods for WASH design;
2) shifts towards multi-purpose female WASH facilities;
3) the introduction of new menstrual disposal innova-
tions at community and institutional levels; and 4) the
use of male engagement strategies for generating buy-in
for new female WASH facilities.

Female-driven participatory methods for WASH design
Several organizations supporting WASH programs in
the camps described utilizing a range of female- inclu-
sive methods aimed to improve the solicitation process
for female input and buy-in across the design and con-
struction processes. Oxfam, for example, indicated the
testing of a new iterative participatory approach, deemed
“The Women’s Social Architecture Project.” With this
approach, four female architects from BRAC University,
in collaboration with Oxfam Hygiene Promotion staff,
conducted a continuous series of discussions with
groups of girls and women to solicit their opinions on
the components of an ideal female-friendly WASH facil-
ity. This included specific groups comprised of older
women, adolescent girls and females living with disabil-
ities to ensure a range of perspectives were collected. A
hygiene promotion staff member explained how they en-
sured it was a female-driven design process:

… the technical people [WASH actors] didn't give
any input. The engineers were just there to listen to
what the community will tell. So, the women gave
all the design ideas …

Following initial consultations, a series of miniature
models of WASH facilities were constructed from card-
board and brought back to the groups of females for fur-
ther discussion and refinement. This included dialogue
about the location for these facilities and what types of
physical materials should be used for its construction.
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Program staff indicated that the location for the place-
ment of the facilities proved to be a key concern, given
the culturally restricted movement for most Rohingya
girls and women in the camp. From conceptualization to
construction, this process occurred over a series of 9
months.
During the social architecture process, females in-

volved in consultations voiced a series of design con-
cerns. This included fears that men and other
community members could potentially peer inside
the proposed new facility when girls and women
were using it, especially given the hilly camp terrain.
One hygiene promotion actor described how this
expressed concern translated into a design approach
in relation to determining the roof material as “they
didn’t want the transparent tin sheets often used be-
cause if the light comes through … others can see in.
So it is now a green color.” Beneficiary input was
also described as informing the layout design and
the introduction of new specific female-friendly ele-
ments, such as a bench built inside the bathing
room, and a thick bamboo pole next to the latrine
slab (see Fig. 1). As one older Rohingya woman ex-
plained the rationale for this design recommendation
during the FGD:

… pregnant women and elderly women, they have a
support now to hold onto … you can sit and use it to
steady [yourself] while you use water to clean up
and then use it to get yourself up [from the latrine
slab]...

Other organizations, including the Bangladesh Red
Crescent Society with support from the Danish Red
Cross (BRCS/DRC), also tried to utilize female-driven
participatory approaches when designing new sanitation
facilities. However, they described encountering chal-
lenges when trying to recruit girls and women to initially
participate in toilet design discussions. As one WASH
advisor explained:

… we could not even find women to participate dur-
ing the meetings, and girls also. I asked why and
they said “oh you know, in our culture … " but that's
the reason why we wanted to develop it [new toilets]
in the first place! Because we want to develop their
voice and to hear about the problems they have with
the latrines now...

To address this challenge, the BRCS/DRC WASH
actors coordinated with Protection colleagues to en-
gage community volunteers in the effort to encour-
age participation by girls and women. The volunteers
had personal relationships with many of the girls
and women, and thus were able to convince them of
the importance of sharing their preferences. Program
staff indicated that over time girls and women be-
came more comfortable vocalizing their thoughts
about toilets and menstruation, and ultimately took
on active roles as watch guards over the newly con-
structed toilets. The latter was an approach aimed at
ensuring that the new toilets were properly main-
tained and cleaned. The improved dialogue with fe-
male users also enabled WASH actors to solicit their
feedback regarding future design improvements or
modifications needed. For example, a WASH actor
described her surprised reaction after suggesting the
introduction of lights inside the constructed toilets,
as the Rohingya women immediately conveyed dis-
comfort with this suggested modification. Their ex-
planation was that “the men would know that we
[females] are inside”; this in turn would make them
feel unsafe. Other WASH actors further highlighted
their commitments to continued involvement follow-
ing construction, explaining:

… even after handing it over, we still work on the fa-
cility. For example, so now they [female users] say to
us: ‘we actually want a front door now.’ So we asked

Fig. 1 is an example of a toilet constructed by Oxfam which
incorporates specific female-friendly features, including a bamboo
pole to support pregnant and elderly users
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‘what sort of front door?’ ‘covered or like a fence area
… ?’ So then we make that one they want...

Such improved consultation efforts, including after the
design and construction phases, were critical for ensur-
ing that girls and women felt comfortable using, and
invested in maintaining, the new facilities.

Shifts towards multi-purpose female WASH facilities
The improved female consultation processes also con-
tributed to the eventual piloting of multi-purpose
female-friendly WASH spaces. Several NGOs indicated
that their consultations revealed girls’ and women’s indi-
cated preferences for multi-purpose WASH spaces. This
contrasted with the standard standalone blocks of toilets
or washrooms constructed in most emergency contexts.
The discussions revealed the increased privacy desires of
beneficiaries, and on-going menstrual stigma experi-
enced in the communities. As a Rohingya woman ex-
plained, a multi-function design would ensure “nobody
would recognize whether I’m going to use the latrine,
bathing space or for this [managing my menstruation]
reason.” Such insights led the Oxfam team to construct
a communal female-friendly WASH unit comprised of
separate toilets, a shower stall and a laundering area, all
within one structure.
A similar preference for combined facilities emerged

from an assessment conducted with girls and women by
CARE Bangladesh, which led the response team to inte-
grate laundering facilities into an existing Protection
Center. As girls and women were already routinely using
the Protection space and considered it a safe, private
and gender-segregated location, it seemed like an ideal
location to pilot a multi-purpose design. As one NGO
actor described the facility:

… it created two layers of privacy. They have the
privacy of the protection space, which in this context
was incredibly important to women, with tall walls
around it, but then also a separate laundering area
inside the center … with internal privacy walls
around that area as well.

The laundry facility, which included a series of open
laundry stalls lined up in a row with small platforms for
sitting, also enabled girls and women to socialize while
washing clothes. In order to provide them with an extra
layer of privacy when washing more sensitive items, such
as menstrual cloths or underwear, a shower curtain div-
ider was placed between each stall. This divider, which
could be opened or closed, enabled autonomy in decid-
ing when additional privacy was desired.
Two main benefits emerged from the utilization of a

multi-purpose space: the privacy it provided girls and

women, and its convenience within their daily lives. As
one NGO actor explained: “… no one would know if
they were there to manage their menstrual laundry or
day-to-day laundry … or to participate in other Center
programming.” A third benefit described by the women
utilizing the new space related to the presence of other
community members and staff in the Center, who they
could rely on for childcare while they completed laundry
chores.

The introduction of new menstrual disposal innovations
at community and institutional levels
Adolescent girls, women and NGO staff all described
menstrual product disposal as an ongoing challenge, es-
pecially given the absence of a comprehensive solid
waste management system. This included how disposal
practices were negatively impacting the functioning of
WASH facilities. A number of NGO staff described how
menstrual materials, including cloth, reusable pads and
disposable products, were creating environmental issues,
such as trash in roadside drains and the clogging of
existing toilet facilities (e.g. pour flush models). As one
WASH staff explained, “before [in the acute phase] it
was a full disaster … in the latrines when we were doing
desludging, the pumps were getting clogged because of
the waste that was thrown into the latrine.” In the ab-
sence of acceptable disposal options, girls and women
indicated that for privacy reasons they often preferred to
bury menstrual waste, as burying was the practice they
used prior to displacement. Further, they also feared that
others, including men, children, other women and evil
spirits might encounter their menstrual waste which was
considered unclean and shameful. Burying waste how-
ever was proving increasingly difficult and problematic
given the crowded conditions (e.g. closely packed house-
hold shelters) and flood prone nature of the camps. This
in turn was perceived to impact girls’ and women’s men-
tal health and wellbeing, as a WASH advisor explained:

… they just want to be able to throw away the pads
and not think about them … they’re worried when
they bury them, they talk about how sometimes dogs
dig them up and they’re so embarrassed, it’s so hu-
miliating. Or if a man sees one of their pads, even
an unused pad in a package, it’s really embarras-
sing. They have a lot of shame and bad feelings …
there is a lot of common perceptions that women are
unclean …

To address these challenges, a few NGOs designed or
are piloting hardware and software solutions aimed at
improving the handling of menstrual waste so that it
would no longer be dropped into toilets or buried out-
side. For example, BRC/DRC introduced a menstrual
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disposal design as a component of their more female
friendly toilets that incorporated a discreet chute system
for transferring menstrual waste from the inside of the
toilet cubicle into a protected cement container external
to the toilet (see Fig. 2). A polyvinyl chloride (PVC) pipe
chute was inserted into the back wall of the toilet to
transfer this waste. The external storage container can-
not be readily accessed or viewed by users, a design fea-
ture particularly important to girls and women (see
Fig. 3). One Rohingya woman explained how the new
disposal chutes helped to address the cultural beliefs and
taboo surrounding menstrual product disposal:

… we have worries about if blood is seen by others or
if evil spirits may find it, so now we know it is safe
from this. We can throw it away and put it in that
system [the chute] and we do not worry about it. We
are free from worries about the spirits now …

To ensure that all girls and women understood how to
use the new disposal option, community sensitization
sessions and demonstrations were conducted, and sign-
age was developed using visual depictions to promote
proper usage. The latter was particularly important given
literacy concerns amongst this population. Although

these new toilets had been installed for less than a year,
girls and women expressed initial enthusiasm for the
disposal design, viewing it as an acceptable, and even de-
sirable, alternative for disposing of menstrual waste. As
another Rohingya woman described, “we like it [the
chutes] because we don’t have to bury the cloths any-
more. We don’t have to dig a hole and it is not seen by
the children … it is not seen by the males. It is secure
for us whenever I want to use it.”
In terms of institutional WASH approaches, a new

menstrual waste design was identified at a hospital facil-
ity operated by Medicines San Frontiers (MSF). This fa-
cility provides in-patient healthcare to refugees and the
host community. Hospital staff distributed disposable
menstrual pads to both menstruating and post-partum
female patients and their caregivers. Two approaches
were developed for menstrual waste within the toilet
stalls of the facility: one, the use of pedal-operated
color-coded (red) bins, and, two, the use of a disposal
chute system in female toilets and showers. The latter
used a PVC pipe directly inserted into the back wall
of the toilet or shower structure, leading to an exter-
nal covered plastic red bin located behind the toilet
and bathing facilities (see Fig. 4). The red bins were
part of a larger color-coded waste management sys-
tem which enabled sanitation staff to more easily sort
waste streams for final disposal at an on-site inciner-
ator. Although the extent to which the disposal chute
system was utilized by beneficiaries could not be
readily determined (as the research team did not have
an opportunity to interview direct users), girls and
women did indicate the acceptability of using the
pedal-operated red bins. One reason was their appre-
ciation for the frequent emptying of bins by hospital
cleaners supplied with protective gear, which dimin-
ished the potential for others to see their menstrual
waste. Both approaches enabled more discreet

Fig. 2 is an example of a toilet constructed by BRCS/DRC, which
includes female-friendly features like a metal bar to support
pregnant and elderly users, water directly inside the latrine stall and
a menstrual waste chute, with appropriate signage, for the disposal
of used menstrual products

Fig. 3 displays external containers outside the BRSC/DRC female
latrines where menstrual waste inserted into the disposal chutes
is stored
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disposal for the patients and created more hygienic
solutions for handling menstrual waste in a medical
setting.

Use of male engagement strategies for generating buy-in
for new female WASH facilities
Several NGOs made significant efforts to engage men in
the design of facilities for girls and women. This emerged
as an important aspect of the WASH design process for
improved MHM, although it may also have been particu-
larly relevant in the Rohingya camp context where men to
a large extent control girls’ and women’s movement out-
side the household. An example of one effort included
BRC/DRC staff engaging men from the beginning when
they explored how best to include menstrual disposal in
new female toilets. Hygiene promotion staff initiated dis-
cussions with Rohingya male volunteers who were in-
volved in the community-led toilet construction efforts,
positing to them: “Do you even know where your women
throw their menstrual pads?” This led to a dialogue on the

challenges females face in their community when dispos-
ing of menstrual waste, along with underscoring how men
need to be part of the solution. Rohingya men subse-
quently supported staff with designing the new disposal
hardware, and with constructing the female toilets with
the new features. Men also indicated a willingness to serve
a role in the waste management system, agreeing to be re-
sponsible for emptying the concrete drums for inciner-
ation every 3 or 4months for their shared household
latrines. The success of the emptying component has not
yet been determined as not enough time has passed since
their introduction.
Similarly, Oxfam sought to generate male support

about the importance of creating distinct WASH spaces
for women and girls. There was a strong sense that given
the sociocultural norms of the Rohingya community,
such an approach would increase the future usage of the
latrines. As one Hygiene Promotion actor explained:

… we talked to the male persons regarding this new
model … we collected 20 men to talk to. So we
say...“women want this this thing and this thing in a
[WASH] facility … so what do you think?” Some had
opinions, but later on after more discussion everyone
agreed upon this thing … that yes, this will be good
for the women...

As noted already, a cultural aspect of great relevance
to the design process of the facilities was the limited mo-
bility of Rohingya girls and women, who primarily re-
main near their homes, only leaving with the permission
of male household leaders. This restricted movement
created challenges for bathing, accessing toilets and
managing menstruation, especially during the night time.
As one WASH actor explained:

… some WASH facilities are beside the road and
they have no privacy protection, and as this is a
Muslim ethnic group … girls are not feeling free to
move in the daylight. Also, you know people cannot
hold … [their sanitation needs] for a long time. So
where are they going? Inside their home …

The WASH staff also engaged with men around the
placement of the latrines out of concern that if girls and
women were hindered from accessing toilets due to their
location, beneficiaries might construct makeshift house-
hold toilets and showers, creating hygiene concerns. The
engagement process with men included significant de-
bate about latrine locations, with one hygiene promotion
staff member describing how:

… every male person was saying that if the facility is
nearby my house, I will let my woman or girl go use

Fig. 4 displays external containers outside the MSF hospital female
latrines where menstrual waste inserted into the disposal chutes is
stored until onsite incineration
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that one. If it is just a bit far, then maybe I will not
let my ladies go use the washroom …

However, through continued discussions, the team
worked to identify compromises and eventual buy-in by
many male participants. A key learning was the import-
ance of engaging the future users of the latrines in such
efforts, which proved complicated given space limita-
tions for facilities in the camps.

Discussion
The findings from this qualitative assessment conducted
in the Rohingya refugee camps in CXB highlight in-
creased efforts by NGOs to more inclusively engage
girls, women and men in the design process for im-
proved WASH facilities that are more supportive of
MHM in a humanitarian context. This includes utilizing
new forms of participatory approaches for soliciting sen-
sitive information across the design phases. Findings re-
vealed that emergency actors are now looking beyond
the distribution of menstrual products and examining
what else girls and women need to more effectively ad-
dress their sanitation needs in relation to and beyond
menstruation. This includes the design of more female-
friendly toilets, and also user-adapted bathing and laun-
dering spaces [36, 37]; all components that are vital for a
holistic MHM response [7].
A particularly effective approach that emerged from

the MHM programming in CXB was ensuring female
voices had a larger role in the design process. The use of
“feminist design” [37] has been found in other emer-
gency contexts [38, 39], especially by those developing
adolescent girl focused programming [40, 41]. Similar
strategies have been incorporated into girls’ and
women’s programming across a range of development
contexts [42–45]. A crucial element, which this limited
assessment was not able to fully examine in the context
CXB, is the need to engage beyond the design phase.
This includes determining strategies to sustain female
engagement over time, for example, to assure toilet facil-
ities are utilized and maintained as planned. This is par-
ticularly critical given the protracted nature of so many
humanitarian contexts. Furthermore, such objectives
align with broader humanitarian principles which call
for programs that aim to increase community owner-
ship, control and decision-making [46]. Even a toilet
built for and accessible to only one family may retain
some ambiguity around maintenance and cleaning if the
family sees the toilet as the property of the NGO that
built it. Such ownership and maintenance issues may be
more complex for toilet facilities shared by several fam-
ilies, or for those which are public facilities [47]. Routine
consultation with female users during on-going pro-
gramming can help to ensure that facilities continue to

operate as intended. This engagement, including mecha-
nisms for feedback, serves to sustain female buy-in over
time, which may enhance the facility’s operational cap-
acity and improve community-led oversight and trouble-
shooting. In Cox’s Bazar, community members were re-
sponsible for the cleaning and maintenance and some of
the operations of the communal latrines shared by
households; these proved to be effective approaches.
As organizations explore new methodologies for con-

sulting girls and women in humanitarian settings, such
approaches should be adapted to the sociocultural con-
text in which they are operating. Many organizations
and researchers are beginning to move beyond trad-
itional one-time focus group discussion (FGDs) or short
interviews, and they are exploring strategies which in-
volve multiple rounds of discussions. These strategies
are more participatory and/or have opportunities for re-
finements before determining a path forward [37, 38, 41,
48]. Such iterative approaches to WASH practice, al-
though requiring more time and capacity, may result in
the development of more responsive solutions to the
needs of girls and women. This in turn may translate
into increased facility use and improved health and well-
being. Previous research also indicates the dangers of
poorly designed and maintained sanitation facilities for
girls and women. For example, an inappropriate place-
ment of toilets (proximity to male-designated toilets) or
lack of door locks can enhance the potential for male in-
truders or “peeping toms” thus putting girls and women
at heightened risk for gender-based violence [38]. Al-
though many of these iterative design processes are be-
ing tested in protracted emergency contexts [18, 37, 38],
important WASH practice lessons can be derived from
these strategies for potential use in more acute responses
requiring rapid design. This includes the importance of
having participants visualize and reflect on conceptual-
ized facilities or programming, including how they will
interact with the design, prior to construction [37, 49].
Such approaches may prove valuable, and even cost ef-
fective [38], in terms of lifetime usage and uptake.
Of particular importance, the emergence of multi-

purpose WASH facilities was a direct by-product of im-
proved consultation methods with girls and women. A
key finding from this study was their voiced emphasis
on the benefits to be gained from multi-purpose WASH
spaces for promoting a sense of privacy and reducing
shame. This is underscored by the literature highlighting
the discomfort females experience accessing toilets in
many cultures and contexts [10, 13, 50]. The provision
of multi-purpose WASH spaces may yield additional
benefits, such as enhancing opportunities for
socialization and social support systems among girls and
women. This can be especially important in emergencies
where female mobility may be limited, or family support
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structures diminished. These spaces can also encourage
collaborative child care arrangements, enabling girls and
women to accomplish hygiene and household-related
tasks while visiting the space. Combining facilities may
also be strategic from a design perspective, as both bath-
ing and laundry spaces are dependent on access to a
water point [37]. Lastly, multi-purpose WASH spaces
may help to diminish the stigma girls and women feel
when having to change, wash or dispose of their men-
strual materials in facilities. Many organizations in both
development and emergency contexts have attempted to
address girls and women’s menstrual needs by creating
menstruation-specific rooms or toilets stalls, often
equipped with water, drains or drying lines. However,
these menstruation-specific rooms are often met with
resistance from girls and women given the high levels of
stigma associated with their usage [7]. Multi-purpose
WASH spaces may mitigate this stigma by prioritizing
girls and women’s privacy when managing menstruation,
be it related to bathing, laundering, or product changing
and disposal. More research is needed, however, that ex-
amines the acceptability and cost-effectiveness of intro-
ducing multi-purpose WASH facility approaches,
including across varying contexts.
New innovative approaches for menstrual product dis-

posal in humanitarian contexts, including the types of
consultative processes used in the design phase, are a
particularly critical contribution to the field that
emerged. This includes a concerted effort by NGOs to
consider the strong influences of menstrual-related
stigma and taboos, particularly around menstrual waste,
when devising solutions. Although the programming de-
scribed here is very promising, particularly given the
positive initial user feedback, there is an urgent need for
operational research to ensure a sustained viability and
acceptability of the designed approaches. Approaches
utilized in development contexts suggest challenges can
emerge around the maintenance of new disposal sys-
tems, such as volunteer-led cleaning systems being diffi-
cult to sustain over time [51]. There is a need to test not
only new hardware solutions (e.g. disposal chutes) and
related software approaches promoting their usage, but
also the corresponding waste management systems
needed to ensure that a design such as a chute continues
to operate effectively. This may include, for example, ex-
ploring how best to train cleaners and waste manage-
ment staff on handling menstrual waste, so as not to
increase the stigma experienced by female users [6].
Lastly, there still remains a lack of consensus globally on
how best to manage the final disposal of menstrual
waste in many development and emergency settings
[28]. As humanitarian responders continue to expand
their distributions of menstrual materials to displaced
girls and women, considerations for final disposal

solutions remain a critical and often overlooked compo-
nent of an MHM response.

Limitations
There are some limitations to note. First, this research
was conducted during a 2.5 week window. Given the
limited timeframe, the researchers were unable to ob-
serve how beneficiaries interacted with these new
WASH facilities over time, including whether any oper-
ational or acceptability challenges emerged and if
female-engagement strategies persisted. Second, given
that many of these new WASH innovations were rela-
tively new and implemented on a limited or pilot scale,
only a portion of the FGD participants interviewed had
been sufficiently exposed to the new WASH facilities.
Third, as the researchers were dependent on Rohingya
translators for communication with beneficiaries, it is
possible that there have been some miscommunications
or deviations from the original messaging during transla-
tion of the FGDs.

Conclusion
This scoping assessment of improved WASH facilities
for supportive MHM in refugee camps in Bangladesh
highlighted the importance of humanitarian responders
using more iterative and participatory approaches for
consulting with girls and women across the design and
implementation phases, and the resulting benefits of
implementing more user-centered facilities, including
enhancing usage and the health and wellbeing of female
beneficiaries. Sustained community involvement with
both males and females was identified as essential for
the implementation of a holistic MHM response. The
latter includes attention to the full spectrum of girls’ and
women’s menstruation-related needs, ranging from men-
strual waste disposal to the laundering of reusable mate-
rials. Innovation in the design of WASH facilities,
including the use of multi-purpose spaces and discreet
disposal mechanisms, are critical for pushing the field
forward, and importantly prioritizing girls’ and women’s
sanitation privacy. The success and ultimate sustainabil-
ity of any new MHM programming or facility design is
likely to be dependent on how carefully responders con-
sult with girls, women and their communities over time.
Abbreviations:

Abbreviations
BRC: Bangladesh Red Crescent Society; CU MSPH: Columbia University’s
Mailman School of Public Health; CXB: Cox’s Bazar; DRC: Danish Red Cross;
FGD: Focus Group Discussion; IRC: International Rescue Committee; KII: Key
Informant Interview; MHM: Menstrual Hygiene Management; MSF: Médecins
Sans Frontières; NFI: Non-food Item; NGO: Non-governmental Organization;
PVC: Polyvinyl Chloride; UN: United Nations; WASH: Water, Sanitation and
Hygiene

Schmitt et al. Conflict and Health           (2021) 15:10 Page 10 of 12



Acknowledgements
The authors would like to acknowledge that this publication was made
possible through the generous time and support of Oxfam, CARE, the
Bangladesh Red Crescent Society with support from Danish Red Cross, the
International Federation of the Red Cross, Medicines San Frontiers and the
CXB inter-sector coordination group focused on MHM. We want to thank all
of the Rohingya adolescent girls and women living in the CXB camps who
were willing to openly discuss this sensitive topic and share their personal in-
sights and advice with us.

Authors’ contributions
MLS conducted the data collection, analyzed the data and drafted the
manuscript. ORW transcribed data, performed data analysis and supported
the drafting and editing of the manuscript. DC conducted data collection,
reviewed the analyzed data and supported the writing of the manuscript. SR
reviewed the analysis and supported the writing of the manuscript. MS
conducted the data collection, reviewed the analyzed data and supported
the writing of the manuscript. All authors read and approved the final
manuscript.

Funding
This work was supported by the United States Agency for International
Development’s Office of Foreign Disaster Assistance (Grant #
720FDA18GR00049). The funders had no role in study design, data collection
and analysis, decision to publish, or preparation of the manuscript.

Availability of data and materials
The dataset generated during this assessment are not publicly available due
to the highly personal nature and detailed description of the very personal
experiences in relation to menstruation and personal hygiene and sanitation
which formed the basis of the qualitative interview and focus group guides.
Furthermore, during the informed consent process, participants did not
consent to making the data publicly available. Nonetheless, de-identified
data may be made available by the corresponding author on reasonable
request.

Ethics approval and consent to participate
All participants provided oral informed consent before beginning data
collection. All study procedures were approved by the Columbia University
Medical Center Institutional Review Board (IRB), the IRC IRB and BRAC
University’s James P. Grant’s School of Public Health IRB.

Consent for publication
N/A.

Competing interests
The authors declare that they have no competing interests.

Author details
1Columbia University, Mailman School of Public Health, 722 W. 168th Street,
New York, NY 10032, USA. 2International Rescue Committee, 122 E 42nd St,
New York, NY 10168, USA. 3James P Grant School of Public Health, BRAC
University, 68 Shahid Tajuddin Ahmed Sharani, Mohakhali, Dhaka,
Bangladesh.

Received: 17 July 2020 Accepted: 15 February 2021

References
1. Schmitt M, Clatworthy D, Ogello T, Sommer M, Schmitt ML, Clatworthy D,

et al. Making the Case for a Female-Friendly Toilet. Water. 2018;10(9):1193
Available from: http://www.mdpi.com/2073-4441/10/9/1193.

2. VanLeeuwen C, Torondel B. Improving menstrual hygiene management in
emergency contexts: literature review of current perspectives. Int J Womens
Health. 2018;10:169–86 Available from: http://www.ncbi.nlm.nih.gov/
pubmed/29692636%0Ahttp://www.pubmedcentral.nih.gov/articlerender.
fcgi?artid=PMC5901152.

3. Sommer M, Schmitt ML, Clatworthy D, Bramucci G, Wheeler E, Ratnayake R.
What is the scope for addressing menstrual hygiene management in
complex humanitarian emergencies ? A global review. Waterlines 2016;
35(3):245–264. Available from: https://doi.org/10.3362/1756-3488.2016.024

4. Toma I, Chowdhury M, Laiju M, Gora N, Padamada N, Novales C, et al.
Rohingya refugee response gender analysis: recognizing and responding to
gender inequalities. Oxford: Joint Agency Research Report; 2018. Available
from: https://oxfamilibrary.openrepository.com/bitstream/handle/10546/62
0528/rr-rohingya-refugee-response-gender-analysis-010818-en.
pdf?sequence=1&isAllowed=y

5. Parker AH, Smith JA, Verdemato T, Cooke J, Webster J, Carter RC. Menstrual
management: a neglected aspect of hygiene interventions. Disaster Prev
Manag. 2014;23(4):437–54 Available from: https://dspace.lib.cranfield.ac.uk/
handle/1826/8637.

6. Schmitt ML, Clatworthy D, Ratnayake R, Klaesener-Metzner N, Roesch E,
Wheeler E, et al. Understanding the menstrual hygiene management
challenges facing displaced girls and women: findings from qualitative
assessments in Myanmar and Lebanon. Confl Health 2017;11(19):1–11.
Available from: https://doi.org/10.1186/s13031-017-0121-1?site=conflicta
ndhealth.biomedcentral.com

7. Sommer M, Schmitt ML, Ogello T, Mathenge P, Mark M, Clatworthy D, et al.
Pilot testing and evaluation of a toolkit for menstrual hygiene management
in emergencies in three refugee camps in Northwest Tanzania. J Int
Humanit Action 2018;3(6). Available from: https://doi.org/10.1186/s41018-01
8-0034-7

8. VanLeeuwen C, Torondel B. Exploring menstrual practices and potential
acceptability of reusable menstrual underwear among a middle eastern
population living in a refugee setting. Int J Womens Health. 2018;10:349–60.

9. Bhattacharjee M. Menstrual hygiene management during emergencies: a
study of challenges faced by women and adolescent girls living in flood-
prone districts in Assam. Indian J Gend Stud. 2019;26(1–2):96–107.

10. Sahoo KC, Hulland KR, Caruso BA, Swain R, Freeman MC, Panigrahi P, et al.
Sanitation-related psychosocial stress: a grounded theory study of women
across the life-course in Odisha, India. Soc Sci Med. 2015;139(JUNE):80–9
Available from: http://www.sciencedirect.com/science/article/pii/S027795361
5300010.

11. Bisung E, Elliott SJ. Everyone is exhausted and frustrated: exploring
psychosocial impacts of the lack of access to safe water and adequate
sanitation in Usoma, Kenya. J Water Sanit Hyg Dev 2016;6(2):205–214.
Available from: https://doi.org/10.2166/washdev.2016.122

12. Massey K. Insecuity and shame: exploration of the impact of the lack of sanitation
on women in the slums of Kampala, Uganda. London; 2011. Available from:
http://www.shareresearch.org/LocalResources/VAW_Uganda.pdf

13. Rashid SF, Michaud S. Female adolescents and their sexuality: notions of honour,
shame, purity and pollution during the floods. Disasters. 2000;24(1):54–70.

14. Corburn J, Hildebrand C. Slum Sanitation and the Social Determinants of
Women’s Health in Nairobi,Kenya [Review Article]. J Environ Public Health.
2015;2015:1–6 Available from: http://www.hindawi.com/journals/jeph/201
5/209505/.

15. Amnesty International. Risking rape to reach a toilet: Women’s experiences
in the slums of Nairobi, Kenya. London; 2010. Available from: http://www.a
mnesty.org/en/library/info/AFR32/006/2010

16. Hastie R. Sanitation, Lighting and Women’s Safety in South Sudan. London:
Oxfam International and WEDC; 2018.

17. Carter SE, Dietrich LM, Minor OM. Mainstreaming gender in WASH: lessons
learned from Oxfam’s experience of Ebola. Gend Dev. 2017;25(2):205–20.

18. Giles-Hansen C, Mugambi G, Machado A. Experiences from East Africa and
lessons in addressing the menstrual hygiene needs of women and girls.
Waterlines. 2019;38(3):236–46.

19. Kuncio T. Pilot study findings on the provision of hygiene kits with reusable
sanitary pads. Geneva; 2018. Available from: https://data 2.unhcr.org/en/
documents/details/69059

20. Akongo S. Ruby cups: girls in Imvepi refugee settlement taking control.
Kampala; 2018. Available from: https://www.careevaluations.org/wp-
content/uploads/Ruby-Cups-Pilot-Imvepi-FINAL-FINAL-Dec3rd2018.pdf

21. Budhathoki SS, Bhattachan M, Pokharel PK, Bhadra M, van Teijlingen E.
Reusable sanitary towels: promoting menstrual hygiene in post-earthquake
Nepal. J Fam Plan Reprod Health Care. 2016;43(2):157–9.

22. Chinyama J, Chipungu J, Rudd C, Mwale M, Verstraete L, Sikamo C, et al.
Menstrual hygiene management in rural schools of Zambia: a descriptive
study of knowledge, experiences and challenges faced by schoolgirls. BMC
Public Health. 2019;19(1):1–11.

23. Scorgie F, Foster J, Stadler J, Phiri T, Hoppenjans L, Rees H, et al. “Bitten by
shyness”: menstrual hygiene management, sanitation, and the quest for
privacy in South Africa. Med Anthropol. 2015;35(2):161–76.

Schmitt et al. Conflict and Health           (2021) 15:10 Page 11 of 12

http://www.mdpi.com/2073-4441/10/9/1193
https://doi.org/10.3362/1756-3488.2016.024
https://oxfamilibrary.openrepository.com/bitstream/handle/10546/620528/rr-rohingya-refugee-response-gender-analysis-010818-en.pdf?sequence=1&isAllowed=y
https://oxfamilibrary.openrepository.com/bitstream/handle/10546/620528/rr-rohingya-refugee-response-gender-analysis-010818-en.pdf?sequence=1&isAllowed=y
https://oxfamilibrary.openrepository.com/bitstream/handle/10546/620528/rr-rohingya-refugee-response-gender-analysis-010818-en.pdf?sequence=1&isAllowed=y
https://dspace.lib.cranfield.ac.uk/handle/1826/8637
https://dspace.lib.cranfield.ac.uk/handle/1826/8637
https://doi.org/10.1186/s13031-017-0121-1?site=conflictandhealth.biomedcentral.com
https://doi.org/10.1186/s13031-017-0121-1?site=conflictandhealth.biomedcentral.com
https://doi.org/10.1186/s41018-018-0034-7
https://doi.org/10.1186/s41018-018-0034-7
http://www.sciencedirect.com/science/article/pii/S0277953615300010
http://www.sciencedirect.com/science/article/pii/S0277953615300010
https://doi.org/10.2166/washdev.2016.122
http://www.shareresearch.org/LocalResources/VAW_Uganda.pdf
http://www.hindawi.com/journals/jeph/2015/209505/
http://www.hindawi.com/journals/jeph/2015/209505/
http://www.amnesty.org/en/library/info/AFR32/006/2010
http://www.amnesty.org/en/library/info/AFR32/006/2010
https://www.careevaluations.org/wp-content/uploads/Ruby-Cups-Pilot-Imvepi-FINAL-FINAL-Dec3rd2018.pdf
https://www.careevaluations.org/wp-content/uploads/Ruby-Cups-Pilot-Imvepi-FINAL-FINAL-Dec3rd2018.pdf


24. Pillitteri SP. School menstrual hygiene management in Malawi: more than
toilets. Bedford; 2011. Available from: www.shareresearch.org/file/2007/
download?token=B7mGZ6wc

25. Umeora OUJ, Egwuatu VE. Menstruation in rural Igbo women of south East
Nigeria: attitudes, beliefs and practices. Afr J Reprod Health. 2008;12(1):109–
15 Available from: http://www.ncbi.nlm.nih.gov/pubmed/20695163.

26. Garg S, Sharma N, Sahay R. Socio-cultural aspects of menstruation in an
urban slum in Delhi, India. Reprod Health Matters. 2001;9(17):16–25.

27. Sahoo KC, Hulland KRS, Caruso BA, Swain R, Freeman MC, Panigrahi P, et al.
Sanitation-related psychosocial stress: A grounded theory study of women
across the life-course in Odisha, India. Soc Sci Med 2015;139:80–89.
Available from: https://doi.org/10.1016/j.socscimed.2015.06.031

28. Elledge MF, Muralidharan A, Parker A, Ravndal KT, Siddiqui M, Toolaram AP,
et al. Menstrual Hygiene Management and Waste Disposal in Low and
Middle Income Countries — A Review of the Literature. Environ Res Public
Health. 2018;15(2562) Available from: https://www.mdpi.com/1660-4601/1
5/11/2562.

29. Burt Z, Nelson K, Ray I. Towards Gender Equality Through Sanitation Access.
New York City: UN Women Headquarters; 2016. p. 275–300. Available from:
http://www2.unwomen.org/~/media/headquarters/attachments/sections/
library/publications/2016/towards-gender-equality-through-sanitation.pdf?v=
1&d=20160311T225952

30. Sommer M, Schmitt ML, Clatworthy D. A toolkit for integrating Menstrual
Hygiene Management (MHM) into humanitarian response. 1st ed. New York
City: Columbia University Mailman School of Public Health and International
Rescue Committee; 2017. p. 1–94.

31. Government of Bangladesh & UNHCR. Joint Government of Bangladesh -
UNHCR Population Factsheet. Cox’s Bazar; 2020. Available from: https://data
2.unhcr.org/en/documents/download/77627

32. OCHA. Rohingya Refugee Crisis: United Nations Office for the Coordination
of Humanitarian Affairs; 2019. [cited 2020 Mar 11]. Available from: https://
www.unocha.org/rohingya-refugee-crisis

33. Wali N, Chen W, Rawal LB, Amanullah ASM, Renzaho AMN. Integrating human
rights approaches into public health practices and policies to address health
needs amongst Rohingya refugees in Bangladesh: a systematic review and
meta-ethnographic analysis. Arch Public Health. 2018;76(1):1–14.

34. Cox’s Bazar WASH Sector. Menstrual hygiene management (MHM) strategy.
Cox’s Bazar; 2020. Available from: https://reliefweb.int/sites/reliefweb.int/
files/resources/200226_mhm_strategyand_kits_2020_final.pdf

35. Malterud K. Systematic text condensation: a strategy for qualitative analysis.
Scand J Public Health. 2012;40(8):795–805 Available from: http://sjp.sagepub.
com/content/40/8/795.full.pdf.

36. Pearce E. “We need to write our own names”: gender equality and
Women’s empowerment in the Rohingya humanitarian response in Cox’s
bazar - gender operational review report. New York City; 2019. Available
from: https://www.womensrefugeecommission.org/resources/233-gender-
issues/1828-we-need-to-write-our-own-names-gender-equality-and-women-
s-empowerment-in-the-rohingya-humanitarian-response-in-cox-s-bazar

37. Farrington M. Social and feminist design in emergency contexts: the
Women’s social architecture project, Cox’s bazar, Bangladesh. Gend Dev.
2019;27(2):295–315.

38. Oxfam International & WEDC. Shining a light: How lighting in or around
sanitation facilities affects the risk of gender-based violence in camps. Oxford;
2018. Available from: https://oxfamilibrary.openrepository.com/bitstream/ha
ndle/10546/620605/gd-shining-light-sanitation-gender-211218-en.pdf

39. Seris N, Whitley C. Designing for a change in perspective: embracing client
perspective in humanitarian project design. Geneva: International Rescue
Committee; 2017. Available from: https://www.rescue.org/sites/default/files/
document/2183/designingforachangeinperspectivewebcopy.pdf

40. Foulds K, Shoecraft K, Jaswal M, Gould M, Assefa S, French S, et al. Girl Shine
- advancing the field: designing girl-drive gender-based violence
programming in humanitarian settings. New York City; 2019. Available from:
https://www.youthpower.org/resources/girl-shine-advancing-field-designing-
girl-drive-gender-based-violence-programming-humanitarian-settings

41. Mercy Corps. WISE GIRLS: wisdom and information on sexual health
education by girls - Jordan case study. Portland; 2019. Available from:
https://www.mercycorps.org/sites/default/files/2019-10/WiseGirls_Jordan_Ca
seStudy_June2019.pdf

42. Forbes-Genade K, van Niekerk D. GIRRL power! Participatory action research
for building girl-led community resilience in South Africa. Action Res. 2019;
17(2):237–57.

43. Connolly S, Sommer M. Cambodian girls’ recommendations for facilitating
menstrual hygiene management in school. J Water Sanit Hyg Dev. 2013;
3(4):612 Available from: http://www.scopus.com/inward/record.url?eid=2-s2.
0-84888783025&partnerID=tZOtx3y1.

44. Sommer M, Skolnik A, Ramirez A, Lee J, Rasoazanany H, Ibitoye M. Early
Adolescence in Madagascar: Girls’ Transitions through Puberty in and out of
School. J Early Adolesc 2019;027243161984752. Available from: https://doi.
org/10.1177/0272431619847529

45. Haberland N, McCarthy K, Brady M. Insights and evidence gaps in girl-
centered programming: A systematic review. GIRL Cent Res Br. 2018;3
Available from: https://knowledgecommons.popcouncil.org/cgi/
viewcontent.cgi?article=1465&context=departments_sbsr-pgy.

46. Sphere Association. The sphere handbook: humanitarian charter and
minimum standards in humanitarian response. 4th ed. Geneva: Practical
Action Publishing; 2018. p. 93. Available from: http://www.spherehandbook.
org/

47. UN High Commissioner for Refugees (UNHCR). Handbook for Emergencies.
3rd ed. Geneva; 2007. Available from: https://emergency.unhcr.org/

48. Aburamadan R, Trillo C. Applying design science approach to architectural
design development. Front Archit Res 2019;9(1):216–235. Available from:
https://doi.org/10.1016/j.foar.2019.07.008.

49. Elrha. Water, Sanitation & Hygiene Innovation Catalogue: A collection of
innovations for the humanitarian sector. London; 2019. Available from:
https://www.elrha.org/wp-content/uploads/2019/01/HIF-WASH-innovation-
catalogue-WEB_9.5MB.pdf

50. Caruso BA, Clasen TF, Hadley C, Yount KM, Haardörfer R, Rout M, et al.
Understanding and defining sanitation insecurity: women’s gendered
experiences of urination, defecation and menstruation in rural Odisha, India.
BMJ Glob Health 2017;2(4):e000414. Available from: https://doi.org/10.1136/
bmjgh-2017-000414

51. Yeasmin F, Luby SP, Saxton RE, Nizame FA, Alam MU, Dutta NC, et al.
Piloting a low-cost hardware intervention to reduce improper disposal of
solid waste in communal toilets in low-income settlements in Dhaka,
Bangladesh. BMC Public Health. 2017;17(1):1–11.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Schmitt et al. Conflict and Health           (2021) 15:10 Page 12 of 12

http://www.shareresearch.org/file/2007/download?token=B7mGZ6wc
http://www.shareresearch.org/file/2007/download?token=B7mGZ6wc
http://www.ncbi.nlm.nih.gov/pubmed/20695163
https://doi.org/10.1016/j.socscimed.2015.06.031
https://www.mdpi.com/1660-4601/15/11/2562
https://www.mdpi.com/1660-4601/15/11/2562
http://www2.unwomen.org/%7e/media/headquarters/attachments/sections/library/publications/2016/towards-gender-equality-through-sanitation.pdf?v=1&d=20160311T225952
http://www2.unwomen.org/%7e/media/headquarters/attachments/sections/library/publications/2016/towards-gender-equality-through-sanitation.pdf?v=1&d=20160311T225952
http://www2.unwomen.org/%7e/media/headquarters/attachments/sections/library/publications/2016/towards-gender-equality-through-sanitation.pdf?v=1&d=20160311T225952
https://www.unocha.org/rohingya-refugee-crisis
https://www.unocha.org/rohingya-refugee-crisis
http://sjp.sagepub.com/content/40/8/795.full.pdf
http://sjp.sagepub.com/content/40/8/795.full.pdf
https://www.womensrefugeecommission.org/resources/233-gender-issues/1828-we-need-to-write-our-own-names-gender-equality-and-women-s-empowerment-in-the-rohingya-humanitarian-response-in-cox-s-bazar
https://www.womensrefugeecommission.org/resources/233-gender-issues/1828-we-need-to-write-our-own-names-gender-equality-and-women-s-empowerment-in-the-rohingya-humanitarian-response-in-cox-s-bazar
https://www.womensrefugeecommission.org/resources/233-gender-issues/1828-we-need-to-write-our-own-names-gender-equality-and-women-s-empowerment-in-the-rohingya-humanitarian-response-in-cox-s-bazar
https://oxfamilibrary.openrepository.com/bitstream/handle/10546/620605/gd-shining-light-sanitation-gender-211218-en.pdf
https://oxfamilibrary.openrepository.com/bitstream/handle/10546/620605/gd-shining-light-sanitation-gender-211218-en.pdf
https://www.rescue.org/sites/default/files/document/2183/designingforachangeinperspectivewebcopy.pdf
https://www.rescue.org/sites/default/files/document/2183/designingforachangeinperspectivewebcopy.pdf
https://www.youthpower.org/resources/girl-shine-advancing-field-designing-girl-drive-gender-based-violence-programming-humanitarian-settings
https://www.youthpower.org/resources/girl-shine-advancing-field-designing-girl-drive-gender-based-violence-programming-humanitarian-settings
https://www.mercycorps.org/sites/default/files/2019-10/WiseGirls_Jordan_CaseStudy_June2019.pdf
https://www.mercycorps.org/sites/default/files/2019-10/WiseGirls_Jordan_CaseStudy_June2019.pdf
http://www.scopus.com/inward/record.url?eid=2-s2.0-84888783025&partnerID=tZOtx3y1
http://www.scopus.com/inward/record.url?eid=2-s2.0-84888783025&partnerID=tZOtx3y1
https://doi.org/10.1177/0272431619847529
https://doi.org/10.1177/0272431619847529
https://knowledgecommons.popcouncil.org/cgi/viewcontent.cgi?article=1465&context=departments_sbsr-pgy
https://knowledgecommons.popcouncil.org/cgi/viewcontent.cgi?article=1465&context=departments_sbsr-pgy
http://www.spherehandbook.org/
http://www.spherehandbook.org/
https://emergency.unhcr.org/
https://doi.org/10.1016/j.foar.2019.07.008
https://www.elrha.org/wp-content/uploads/2019/01/HIF-WASH-innovation-catalogue-WEB_9.5MB.pdf
https://www.elrha.org/wp-content/uploads/2019/01/HIF-WASH-innovation-catalogue-WEB_9.5MB.pdf
https://doi.org/10.1136/bmjgh-2017-000414
https://doi.org/10.1136/bmjgh-2017-000414

	Abstract
	Background
	Methods
	Results
	Conclusions

	Background
	Methods
	Study setting
	Research design and methods
	Sample and recruitment
	Key informant interviews (KIIs)
	Focus group discussions (FGDs)
	Direct observations of WASH infrastructure

	Data analysis

	Results
	Female-driven participatory methods for WASH design
	Shifts towards multi-purpose female WASH facilities
	The introduction of new menstrual disposal innovations at community and institutional levels
	Use of male engagement strategies for generating buy-in for new female WASH facilities

	Discussion
	Limitations

	Conclusion
	Abbreviations
	Acknowledgements
	Authors’ contributions
	Funding
	Availability of data and materials
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Author details
	References
	Publisher’s Note

