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Abstract

Background Many people who menstruate in low- and middle-income countries struggle to manage their
menstruation safely, hygienically, and with dignity. This is exacerbated in humanitarian settings with limited access to
menstrual products and safe, private spaces for changing, washing, and disposing of menstrual products. To address
these challenges, Youth Development Labs (YLabs) used a human-centered design approach to co-design the
Cocoon Mini, a safe, physical structure for managing menstruation in the Bidi Bidi Refugee Settlement in Uganda.

Methods The study comprised five phases, including background research, design research, rough prototyping, live
prototyping, and a pilot study. A total of 340 people, including people who menstruate, male community members,
and community stakeholders, participated in interviews, focus groups, and co-design sessions. Solution prototypes
were created, evaluated, and iterated upon in each successive project phase. The final intervention design, the
Cocoon Mini, was evaluated qualitatively for feasibility and acceptability during a three-month pilot using structured
interviews with 109 people who menstruate utilizing Cocoon Mini structures, 64 other community members, and 20
Cocoon Mini supervisors.

Results Results showed widespread desirability and acceptability of the Cocoon Mini among people who
menstruate and other community members. Overall, 95% (104/109) of people who menstruate stated the space had
made menstrual health management easier, primarily by providing designated waste bins, solar lights, and additional
water sources. The Cocoon Mini provided an increased sense of physical and psychological safety in knowing where
to privately manage menstruation. Furthermore, the Cocoon Mini demonstrated that an intervention could be run
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costs $2110 USD.

humanitarian settings.

Waste management, Human-centered design

and maintained sustainably at the household level in humanitarian contexts, without continued external stakeholder
intervention. Each Cocoon Mini structure costs approximately $360 USD to build and maintain and serves 15-20
people who menstruate, leading to a cost per person of $18-524. Furthermore, attaching an incinerator to the
structure for easier and quicker disposal of waste bin contents (compared to transporting full waste bins elsewhere)

Conclusions People who menstruate lack access to safe, private spaces for menstrual health and product disposal in
humanitarian settings. The Cocoon Mini provides a solution for the safe and effective management of menstruation.
Customizing and scaling up dedicated menstrual health spaces should be considered a high-priority intervention in

Keywords Menstruation, Menstrual hygiene management, Gender, Refugee, Water, sanitation and hygiene (WASH),

Background

Many people who menstruate across low and middle-
income countries (LMICs) face frequent challenges man-
aging their menstruation safely, hygienically, and with
dignity. With limited access to sanitary pads, washing
supplies, and safe, private, physical spaces, menstrual
health (MH) remains a pressing problem [1-6]. Fur-
thermore, this issue disproportionately impacts those in
humanitarian settings due to both environmental factors
(such as water shortages, crowded conditions, and poor
facilities) and systemic factors (such as economic hard-
ship and insufficient MH education) [7-9]. MH has his-
torically been an overlooked component in both acute
and protracted emergency situations, as it is not consid-
ered immediately life-threatening [9-11].

MH has gained more attention in humanitarian settings
in recent years. Several movements have highlighted the
need to tackle MH as a human rights and public health
issue critical to achieving the UN’s Sustainable Develop-
ment Goals [12—-14]. However, there is little consensus on
what constitutes a comprehensive MH response beyond
simple distribution of menstrual products [7]. A com-
prehensive response may be defined by both ‘hardware’
and ‘software’ solutions [15]. Hardware solutions refer
to material and physical interventions, such as building
physical infrastructure for privacy and safety, whereas
software solutions refer to interventions addressing social
stigma and the psychosocial impacts of poor menstrual
health [16, 17]. The range of challenges people who men-
struate may face in humanitarian settings differs accord-
ing to the preceding emergency, geographical location,
and cultural beliefs about menstruation; therefore, there
is a need to tailor programs to the specific contextual
nuances [18]. Historically, residents of humanitarian
spaces, especially women and girls, have not been exten-
sively engaged or consulted in the design of sanitation
facilities, resulting in well-documented shortcomings in
the design of services intended for their use [19]. As such,
there is an urgent need to actively involve people who
menstruate during the design, development, and testing

of MH innovations to ensure their needs and preferences
are met.

With support from the Office of the Prime Minis-
ter and the International Rescue Committee, research
and design organization YLabs partnered with Alight, a
humanitarian sector non-profit organization, and Kuja
Kuja, a global data collection firm, to co-design and
evaluate safe menstrual health spaces and services with
settlement residents and stakeholders in the Bidi Bidi
Refugee Settlement of northwest Uganda. In this paper,
we describe how we utilized a five-phase human-cen-
tered design (HCD) approach to guide the development
of a low-cost, scalable, physical structure for managing
menstruation. After designing initial prototypes of these
structures, 20 private and accessible MH spaces were
built in the settlement during the summer of 2021. Each
structure, called a Cocoon Mini (Mini), served between
15 and 20 people who menstruate. A three-month pilot
was then conducted to assess the desirability, acceptabil-
ity, and feasibility of the Mini as an intervention to sup-
port safer, more dignified MH practices.

Methods

This project consisted of five phases to research, co-
design, test, and pilot safe spaces and services for man-
aging menstruation among displaced populations. These
phases included: (1) Background Research, (2) Design
Research, (3) Rough Prototyping, (4) Live Prototyping,
and (5) a three-month Pilot (Fig. 1).

We employed HCD methods to gain comprehensive
user insights about participants’ knowledge, attitudes,
and perspectives on MH. HCD is a creative, iterative,
and participatory innovation process that seeks to engage
participants in co-designing, developing, and testing
potential solutions [20, 21]. Co-design empowers partici-
pants to tailor interventions to their specific health and
cultural needs, making MH interventions more accept-
able to users and, therefore, more likely to be adopted
and sustained [22, 23]. The approach relies on real-world
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Phase 5
Pilot

Aim

To understand challenges
menstruators face in
managing their menstruation
within humanitarian settings
and to identify work
previously conducted in this
Space

To uncover menstruators’
needs, priorities, and
behavioral drivers in order to
inform the design of MH
products and services

To test essential questions
about the desirability and
feasibility of early solution
concepts with minimal
materials

To test high-fidelity
prototypes of materials and
products in a real-life setting
for three weeks

To assess the desirability,
acceptability, and feasibility
of the Cocoon Mini as an
intervention for three
months to support safer,
more dignified menstrual
health practices

Activities

Literature review,
expert interviews and
a supplementary
evidence review

In-depth interviews and
focus group discussions,
including exercises such as
card sorting, and journey
mapping

Working groups and in-depth
interviews using physical
models of prototypes,
illustrations,

and voice recordings

In-depth interviews, focus
group discussions, and a
workshop on pad creation

In-depth interviews

Participants

22 MH and WASH
experts globally

® 41 menstruators
* 10 men and boys
© 10 health and

All participants from design
research were interviewed for
feedback during the
prototyping process

* 58 menstruators
© 13 men and boys
© 15 health and

e 109 Cocoon Mini users
® 64 community members
without a Mini in their

humanitarian workers humanitarian workers homestead
® 20 Mini supervisors
Intervention N/A N/A Four rough prototypes Two of the most promising The prototype with the

were created and tested:
e The Monthly

e LaunchPad

* The Cocoon Maxi

® The Cocoon Mini

prototypes were advanced
from rough prototyping:
e LaunchPad

® The Cocoon Mini

highest desirability for use
expressed from participants,
and feasibility for
implementation by
settlement stakeholders

Fig. 1 Overview of Phases of HCD Phases and Study Approach

prototyping and rapid iteration of potential solution ideas
based on participant feedback.

HCD emphasizes a process of rapidly co-designing,
generating, and testing a range of solution ideas, with
specific focus on their desirability and feasibility, with
minimal material and monetary investment [20, 21].
Desirability refers to the degree to which users like and
commit to utilizing the proposed solution to address a
given challenge, while feasibility refers to the ease with
which the solution can be administered and sustained
over time. Each research phase informs the final design
by selecting and refining low-fidelity prototypes until one
final high-fidelity intervention is implemented and evalu-
ated during a pilot phase.

Setting

This study takes place in the Bidi Bidi Refugee Settle-
ment of northwest Uganda. This settlement is split into
five zones (Zones 1 through 5) and spans 292 square kilo-
meters in the West Nile area of Uganda in the Yumbe
district. The settlement was established in 2016 to
accommodate the rapid influx of South Sudanese refu-
gees fleeing violent civil war [24]. As of the end of 2021,
the settlement is home to nearly 250,000 people and is

and community leaders:
o The Cocoon Mini

the largest refugee settlement in Uganda [25]. This proj-
ect was conducted in the Ariwa I and Ariwa II village
clusters within Zone 5. These sites were selected due to
a strong local presence of project partners and a docu-
mented lack of appropriate water and sanitation services
for residents, particularly people who menstruate. Within
Zone 5, 39% of households are not able to collect enough
water to meet their needs, 4% of households openly def-
ecate, and 6% do not have access to a designated bathing
facility [26].

Phase one: background research

At the start of 2020, we conducted background research
to identify cultural and infrastructural challenges people
who menstruate face in managing their menstruation
within humanitarian settings. This included an evidence
review and interviews with six key stakeholders within
the Bidi Bidi Settlement to understand critical chal-
lenges associated with implementing MH interven-
tions. Our literature review utilized PubMed and Google
Scholar for the search of peer reviewed journal articles.
We also searched for grey literature using Google to
review reports and news articles. Search terms included
keywords and MeSH terms of “menstrual hygiene,’
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Additionally, a supplementary evidence review was
undertaken during the pilot to specifically understand
people who menstruate’s behavior and social norms
regarding the disposal of menstrual products, as this
remains one of the most significant sources of shame
and barriers to privately managing menstrual health
[1]. We investigated menstrual product disposal prefer-
ences and behaviors, as well as the impact of these cur-
rent disposal methods on the individuals, community,
and environment. The supplementary evidence review
consisted of a literature review using the same methods
described above using the keywords “menstrual waste
management’, “management disposal’, “menstrual waste
disposal’, and “menstrual hygiene management disposal
practice” In addition, we conducted 22 interviews with
MH and water, sanitation and hygiene (WASH) experts
globally.
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Phase two: design research

Design research aims to uncover people’s needs, priori-
ties, and behavioral drivers in order to inform the design
of products and services. We sought to understand the
cultural context surrounding menstruation, the chal-
lenges of daily life in the settlement that impact MH,
and the most desired components of an intervention to
improve MH. In September 2020, the YLabs and Kuja
Kuja teams conducted design research in the Bidi Bidi
Settlement with 61 community members, of which 41
were people who menstruate between the ages of 15-24,
10 were men and boys, and 10 were health and humani-
tarian workers. We used interviews, focus groups, and
activities such as card sorting and journey mapping to
better understand people who menstruate’s support net-
works and available resources [27]. Card sorting involves
asking participants to rank a set of choices from most to
least important (in this case, potential confidants from
whom menstrual hygiene management can be learned).
Journey mapping is an activity where participants
describe in detail their experience addressing a challeng-
ing situation (in this case, one 24-hour period spent man-
aging menstruation) to better elucidate barriers to access.
We asked participants to rank the most significant bar-
riers to menstrual health management, including lack of
space for drying sanitary products, water for cleaning,
access to sanitary products, private spaces for changing,
and disposal areas for sanitary products.

During the design research phase, Kuja Kuja research
team members living in the community started actively
engaging with community leaders and members by host-
ing sensitization and education meetings about MH to
incentivize community buy-in for the project. The sensi-
tization and education meetings helped build community
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trust and partnership and continued throughout the
project.

Phase three: rough prototyping

Based on the findings from design research, four rough
prototypes were created and tested to address both hard-
ware (i.e. physical spaces and materials) and software (i.e.
education and sensitization) solution components. The
purpose of rough prototyping is to test essential ques-
tions about the desirability and feasibility of early solu-
tion concepts with minimal materials. We use rough
prototypes to learn directly from our users about how
they would change the idea in order to quickly iter-
ate and improve potential solutions. In working groups,
we invited all of the same participants from the design
research phase to provide input on these prototypes,
given their comfort speaking about this sensitive subject
matter and their familiarity with the project. Physical
models, illustrations, and voice recordings were used to
help participants immerse themselves in the features and
scale of the prototypes (Fig. 2) and provide feedback on
their desirability, cultural acceptability, and feasibility.

Phase four: live prototyping

Once these ideas were refined based on interview feed-
back, the most promising concepts determined by the
highest desirability, cultural acceptability, and feasibil-
ity were advanced into live prototyping. Live prototyp-
ing seeks to test high-fidelity prototypes of materials and
products in a real-life setting [27]. We invited 86 new
individuals, which included 58 people who menstruate,
13 boys, and 15 health and humanitarian workers, to
engage with high-resolution prototypes, use them over
several weeks, and give feedback to the design team for
further improvement. During the three-week live pro-
totyping period, participants took part in a pad-making
enterprise and used the first prototype of a physical
space for managing menstruation. We analyzed the sup-
ply chain for materials to make both pads and physical
structures, spoke with stakeholders on the feasibility of
procurement and building, and asked participants under
what conditions they would use these spaces and ser-
vices, and how important they were to daily life.

Phase five: pilot

The prototype with the highest desirability for use
expressed by participants, and feasibility for implemen-
tation by settlement stakeholders and community lead-
ers, was tested during a three-month pilot from May to
July 2021. The prototype, called a Cocoon Mini (Mini),
is a safe and private MH space that provides access to
a private latrine, bathing facility, and product disposal
options.
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Fig. 2 A rough prototype of a safe, public space for MH

A total of 20 Minis were constructed in May 2021 in
Ariwa I and Ariwa II, which are located approximately
10 km apart. Minis were built in homestead compounds,
rather than public areas, to allow for more privacy during
use. Homestead compounds are defined as a given piece
of land on which a family or family cluster constructs
their homes. Each Mini directly served 15-20 people who
menstruate residing in the chosen homestead, though the
facility was available for all people who menstruate in
the community at large to use. Homesteads were chosen
using three criteria: first, they are located at least 200 m
from each other to ensure equitable distribution of Minis
across the community; second, they are located at least
100 m from a pre-existing main water source to provide
easier access to those without convenient water access;
and third, they were built near respected community
members who could serve as supervisors and ensure that
the space was adequately maintained. Supervisors were
also tasked with overseeing the cleaning of the Minis,
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reporting any concerns that arose throughout the pilot
period, and educating community members on the pur-
pose of the Mini.

We conducted structured interviews with 109 people
who menstruate with Minis in their homesteads, 64 other
community members (both men and women) without
Minis in their homesteads, and all 20 Mini supervisors.
Throughout the pilot, Mini supervisors were interviewed
twice, one to two months apart, to determine if the spaces
had incurred damage over time. Kuja Kuja research team
members living in the community employed convenience
sampling to recruit people who menstruate who had used
the spaces and were available to participate and provide
feedback on usability. A simple random sampling of com-
munity members without Minis in their homesteads, and
living at least 100 m away from a homestead with a Mini,
was used to gauge community acceptance of the space.

A qualitative interview guide was developed for
each of the three types of participants in order to elicit
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information about their overall experience using the
Cocoon Mini or their opinions of the space to gauge
acceptability. A range of structured questions were
included to see what participants liked and disliked about
the space, the Mini’s impact on their daily lives, and any
concerns they may have about integrating the space into
their community. Additionally, two open-ended ques-
tions were further quantified into frequencies with
percentages to assess the total number of people who
menstruate who reported that the Mini has made MH
easier for them and which Mini features had the most
impact. Supervisors were asked questions about clean-
ing and maintaining the Mini space. Interviews were
conducted in English, Bari, or Juba Arabic by members
of the Kuja Kuja team at participants’ homes or a loca-
tion of their choosing. All interviews were transcribed
and translated into English by the interviewer who con-
ducted them. Subsequently, a second interviewer verified
the completion of the interview and the accuracy of the
translation from Bari or Juba Arabic to English to ensure
the interview’s validity. Throughout the project, COVID-
19 protection measures were taken to ensure the safety of
participants and research team members.

Interviews were translated into English and de-identi-
fied transcripts were uploaded into a secure site for data
management. Transcripts were then analyzed using a
blended approach of deductive and inductive coding the-
matic analysis to identify and explore patterns of mean-
ing across the interviews [28, 29]. The research team
developed an initial thematic coding framework based
on the structured questions from the interview guide,
specifically to assess the Mini’s desirability, acceptability,
sustainability, and potential for impact. The team coded
all transcripts and modified the scheme using the initial
coding structures until no new codes were identified.

YLabs team members met through a series of remote
meetings with the Kuja Kuja field team for further vali-
dation, discussion, and consensus of the results. The
research team also took additional open-ended field
notes throughout the building process and pilot to assess
implementation and maintenance feasibility. These notes
included informal discussions and observations that were
incorporated into the analysis.

We obtained written and verbal informed consent for
all participants. In the case of minors, both informed
assent and parental consent were obtained. The study
protocol was reviewed and approved by the Research
and Ethics Committee of Makerere University of Public
Health in Kampala, Uganda.

Results

Phase one: background research

Stakeholders within the settlement spoke of exposed,
crowded toilet and bathing facilities in schools and in
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the community. Using these facilities, especially at night,
often left girls and women vulnerable to sexual and gen-
der-based violence [30]. Long-lasting water shortages,
coupled with scarcely available clean water and limited
access to soap, made bathing a challenge. Pad procure-
ment and cleaning also proved challenging. From our
expert interviews, we learned that people who men-
struate typically rely on humanitarian organizations for
access to new pads; when supply chains are disrupted,
they are likely to switch to homemade cloth pads or re-
use pads before they are fully dry, which often leads to
infection. Water and soap shortages force people who
menstruate to wear pads longer than intended or dispose
of reusable pads sooner.

Product disposal is particularly challenging, as it has
not historically been part of the MH infrastructure in
humanitarian settings. Evidence from the literature dem-
onstrates the importance of discreet disposal solutions on
people who menstruate’s psychological well-being, ability
to stay in school or at work, and the overall impact on
environmental toxicity and chemical pollution [31-36].
Without formal disposal options, people who menstruate
are forced to venture out to discard sanitary products in
forest areas, open grounds, or bodies of water, away from
the public eye, and sometimes before sunrise or after
sunset [1, 30]. This puts them at risk for violence [37].
Safer but potentially incomplete disposal options, such
as pit latrines, may leave them vulnerable to shaming and
verbal harassment if their materials are found by others
in the community. People who menstruate also shared a
deep fear of used sanitary products being found and used
for witchcraft [1, 2, 38].

Phase two: design research
Insights generated during design research with residents
of the settlement aligned with three topic areas: informa-
tion and education, products and supplies, and support-
ive physical infrastructure.

First, participants explained that sexual education
focused predominantly on abstaining from sex to avoid
pregnancy, leaving little room for discussion on men-
struation, puberty, and bodily autonomy. During inter-
views, girls asked questions regarding the physiology of
menstruation, how to stay clean and manage pain during
menstruation, and the risk of pregnancy during the men-
strual cycle. Men and boys shared that they are largely
excluded from conversations on MH, which fuels rumors
and narratives around menstruation being ‘dirty; and that
those who are currently menstruating should not partici-
pate in certain activities.

“Girls should not cook while menstruating because,
if men know, some of them will not want to eat your
food?” - Participant, age 16
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Second, the supply chain of sanitary pads into the settle-
ment has been severely disrupted with the withdrawal of
humanitarian organizations due to the COVID-19 pan-
demic. This has forced people who menstruate to sell
food rations in order to afford sanitary pads. People who
menstruate may also re-use pads immediately after wash-
ing before they have dried, or use makeshift materials in
place of pads, both of which can lead to infection.

“I buy the pads from the market. If there’s no money
to buy sanitary pads, I sell off food rations to get the
money. - Participant, age 19

“Here, [humanitarian] partners give disposable
pads. And once they are done, you have none.” - Par-
ticipant, age 18

Finally, girls articulated that existing spaces for manag-
ing menstruation are not suiting their needs. Public areas
for MH are clearly marked as such, making their men-
struation status conspicuous to the community. Atten-
dants control both the spaces and the provision of MH
products and often deny girls access or privacy, mak-
ing these spaces unsafe for use. This, in turn, may cause
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Fig. 3 Poster for monthly storytelling event
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anxiety and limit physical mobility, as there are few suit-
able places outside the home to manage menstruation.

“There are girls who have faced harassment because
they went [to the public MH space] without get-
ting permission from the attendant. The attendant
chased them away and they did not get any help” -
Participant, age 17

Phase three: rough prototyping

Based on these insights and topic areas, four prototypes
were developed to address challenges related to educa-
tion, menstrual products, and supportive infrastructure.

To generate conversation and increase education about
menstruation, we tested the idea of a monthly commu-
nity storytelling event (Fig. 3). During the event, young
women and girls would share their experiences with
menstruation and sexual health, along with educational
content and sanitary product demonstrations. Female
participants felt comfortable sharing their own stories in
this space, but believed men should have a separate con-
versation to learn about menstruation that is facilitated
by a health worker or older male figure with accurate
information. Furthermore, such an event would require
an ongoing investment in both compensation for atten-
dance and sensitization efforts with parents and hus-
bands of participants to garner full community support.
Ultimately, we were not able to take this idea forward due
to emerging COVID-19 restrictions limiting community
gatherings at that time.

To increase access to sanitary products and supplies,
we created the LaunchPad, a community-run social
enterprise that would hire and upskill people who men-
struate to make reusable pads (Fig. 4). The pads would
then be sold to other people who menstruate in the com-
munity, allowing those involved to turn a small profit and
develop new skills. Participants liked the idea of sustain-
ing their own demand for sanitary products but still felt
it necessary to partner with humanitarian non-govern-
mental organizations (NGOs) to ensure the quality of the
product, cost subsidies, and more robust supply chains.
We advanced this idea to live prototyping to explore this
further.

To provide more supportive physical infrastructure
for managing menstruation, we tested the idea of both a
large community space (the Cocoon Maxi) and a smaller
homestead space (the Cocoon Mini). The Maxi was
intended to serve as a multi-purpose center that offered
programs and services, especially for young women
and girls, peer group support, and access to secure
latrines. However, in speaking with community stake-
holders, we learned that securing construction materi-
als and approval for the land from the government and
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Fig. 4 LaunchPad sanitary pad, carrying case, and instructional pamphlet

humanitarian actors could take six months or longer. The
Mini, on the other hand, faced fewer logistical barriers
to construction given its smaller footprint and location
within homesteads, making this idea more feasible.

Phase four: live prototyping

Based on their feasibility and the interest they gener-
ated during rough prototyping, the LaunchPad and the
Cocoon Mini advanced to the live prototyping phase
with higher-fidelity mockups of these ideas.

Testing for The LaunchPad began with a workshop
for tailors in the community to create reusable pads and
carrying cases. These were then distributed to a group
of young women and girls along with an instructional
pamphlet that illustrated steps on how to wear, wash,
and dry the pads. We surveyed all participants over the
course of three weeks and found that, although desirabil-
ity for the program was high, girls were concerned about
maintaining their reusable pads without regular access
to water and spaces for drying. Furthermore, because of
fluctuations in pad distribution by NGOs, the supply and
demand of pads remain inconsistent in the settlement,
which could compromise the business model of uninter-
rupted sales. Ultimately, the sustainability of the program
could not be confirmed, and we were unable to advance
this prototype to the pilot phase.

Next, we tested the Cocoon Mini in a live setting.
Three Mini structures were constructed with privacy
walls, locks on doors, and solar lights, in accordance with
user feedback from rough prototyping. As a result, the
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majority of participants reported an improved sense of
safety. Water access and washing areas provided a strong
motivation to use the space, as they made bathing and
cleaning reusable pads more convenient. Participants
articulated the importance of local ownership in the con-
struction and maintenance of the site in order to foster a
sense of communal responsibility.

“I can now bathe three times a day when menstruat-
ing because of easy access to water and the privacy
of the bathroom. The one we had before had holes in
it, so I was not able to bathe during the day due to
fear that people may see me.” - Participant, age 15

Participants also noted a lack of discreet product disposal
options. The most commonly used option is a pit latrine,
which does not completely dispose of sanitary products
and often collapses when overfilled. Participants like
that incinerators allow for complete disposal, but do not
feel comfortable carrying their sanitary products to cur-
rent burn sites, which are often far away. Many partici-
pants requested an incinerator be attached to each Mini,
though this posed logistical and financial challenges. Two
incinerators were therefore constructed alongside one
Mini structure in either village to reduce travel time to
existing incinerators.

“Girls and women have refused to take the waste
products to be burned at the current site of the incin-
erator in [another village]. They said they are feeling
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ashamed to carry and even collect because it looks
unhygienic. - Mini Supervisor

Phase five: pilot

Due to its reported improved sense of safety and feasibil-
ity for construction, the Mini prototype was selected for a
three-month pilot program. Construction materials, includ-
ing iron and plastic sheets, timber, cement, and pipes, were
procured in nearby Yumbe town. Metal frames and doors for
drying bins were also fabricated in Yumbe. A local hardware
shop owner served as foreman for the project by mobilizing
a team in Yumbe for materials transport to the settlement.
Each of the 20 Mini cost approximately $360 USD in mate-
rials and labor. Each Mini served 15-20 people who men-
struate, leading to a cost per person of $18—24 USD. The two
incinerators installed cost an additional $2110 each.

Male community members were recruited and paid to
aid professional plumbers in digging and backfilling pipe
trenches. Later, they also assisted masons in building the
latrines by framing sites, laying foundations and bricks,
digging drainage trenches, and constructing walls. Men
stated that they appreciated the opportunity to learn con-
struction skills, receive compensation, and have more
water access points. Furthermore, their involvement
increased exposure to and acceptance of the idea of a
designated menstrual health space.

Each structure was built alongside a pre-existing pit
latrine by attaching a bathing structure made out of iron
sheets. All Minis incorporate a 1.7-meter vertical high

LATRINE @-======ssccmssnannnnns-=

BATH SHELTER @~ = ==n=n=m=x

DISPOSAL BIN @--=~=-==u=

Fig. 5 Rendering of the Cocoon Mini highlighting key features

\---@ LOCKS ON DOORS I
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privacy wall constructed from plastic tarps that span the
length of both the latrine and bath shelter to increase users’
privacy (Figs. 5 and 6). In addition, each Mini was outfit-
ted with locks on all the doors, portable solar lights, and a
disposal bin. An additional water source tap was also built
next to every Mini for ease of washing sanitary products
and bathing access. Covered drainage pipes were provided
to redirect wastewater away from the bath shelter. In both
Ariwa I and II, one Mini was fitted with an incinerator to
assist with product disposal once the waste bins were full.

A total of 193 individuals were interviewed during the
pilot, including 109 people who menstruate with direct
access to a Mini within their homestead, 64 other com-
munity members without a Mini in their homestead, and
all 20 Mini supervisors (Table 1).

Achievements

Achievements of the pilot study are highlighted in
Table 2. Overall, the 20 Cocoon Minis served an esti-
mated 300 people who menstruate throughout the pilot,
and showed high desirability and acceptability among
people who menstruate, community members, and
supervisors. Overall, 94% (102/109) of people who men-
struate expressed that they approved of the Cocoon Mini
space. Supervisors and community members also had
positive reactions to the Mini as they relayed the impor-
tance of having a space dedicated for MH.

“Most people appreciate having the Mini in the com-
munity because it has improved the hygiene and
sanitation of girls” - Participant, age 24

sesemsmenccsessacnas ® PRIVACY WALL

........ ® SOLAR LIGHT

...... ® WATER SOURCE
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Fig. 6 A built Cocoon Mini in the Bidi Bidi Settlement

Table 1 Study Sample Characteristics

Table 2 Summary of Achievements

Variable Mini Users from Se- Community Mini
lected Homesteads Members Super-
(n=109) (n=64) visors
(n=20)
Age 41 (37.6%) 24 (37.5%) 0 (0%)
15-18 39 (35.8%) 30 (46.9%) 0 (0%)
19-24 29 (26.6%) 10 (15.6%) 20
Above 24 (100%)
Sex 109 (100%) 52 (81.3%) 6 (30%)
Female 0 (0%) 12 (18.7%) 14
Male (70%)
Area 51 (46.8%) 28 (43.6%) 9 (45%)
Arwia | 58 (53.2%) 36 (56.3%) 1M
Arwia ll (55%)

“I would be willing to [to build a Mini] if I would
have money because it is helping girls, families, and
those women and girls in the neighborhood” - Male
community member

The Minis improved water access and introduced a des-
ignated waste disposal system, making MH easier and
more accessible for people who menstruate. Overall,
95% (104/109) of people who menstruate with a Mini in
their homestead stated the space has made menstrual
hygiene management easier for them. When people
who menstruate were asked an open-ended question on
which Mini features made MH easier to manage, nearly
all participants cited water access (96%), followed by the
disposal system (47%). Lighting within and surrounding
the MH space was another feature that was highly valued,

Achievement Description

The Mini was highly desired by people who
menstruate and community members due to its
safety features and water accessibility. The Mini
was also the first-ever physical space dedicated
specifically to helping people who menstruate
manage their menstruation in this community.

Improved menstrual The design features of the Mini, including the wa-
hygiene manage-  terline, disposal system, and lights, contributed to
ment practices improved MH practices. People who menstruate
could now change, bathe, and wash and dispose
of their products more frequently.
The privacy of the Mini gave people who
menstruate an increased sense of physical and
psychological safety. People who menstruate
reported reduced anxiety in knowing where and
when they could manage their menstruation
without the threat of intrusion.
The accessibility of the Minis provided people
who menstruate with the flexibility and capabil-
ity to manage their menstruation at their conve-
nience. People who menstruate were also able to
freely move within the community, knowing they
had multiple spaces to manage their menstrua-
tion instead of having to return home to do so.
De-stigmatization of The Minis often sparked conversations with men
menstruation and boys, allowing for open dialogue about
menstruation to occur, often for the first time.

Widespread desir-
ability and accept-
ability of the Mini

Increased physical
and psychological
safety

Autonomy and
spatial mobility




Beeman et al. BMC Women's Health (2023) 23:319

as it allowed people who menstruate to use the Mini at
night.

“The Mini has made MH easier because bathing is
possible now with access to water, a disposal bin,
and light to use at night hours.” - Participant, age 31

The added water tap access provided people who men-
struate with the flexibility to bathe more frequently and
at more hours of the day or night at their convenience.
People who menstruate reported improved hygiene prac-
tices and decreased feelings of physical discomfort from
not wearing products longer than intended. Having reg-
ular and dependable access to the Mini’s water source
increased people who menstruate’s confidence in consis-
tently and adequately managing their menstruation while
participating in daily activities.

“There is change in my daily life because we now
have excess water that can allow us to maintain per-
sonal hygiene during menstrual flow.” - Participant,
age 22

The designated disposal bins were also a critical compo-
nent of the Minis, as they reduced users’ stress of seek-
ing a place for disposal and allowed them to change and
dispose of their used products more frequently. Regu-
larly, people who menstruate cited no longer needing to
throw away their used materials in the bush or look for
safe places for disposal. However, they would only use the
disposal bins after installing a padlock to the bin at each
site. The padlock served as a vital component of the util-
ity of the disposal bin, giving people who menstruate a
sense of peace knowing that their disposable pads would
not be tampered with by others in the community.

“Girls are scared of disposing of used pads in the bin
on assumption that kids will open and spread them
around, as it is not locked”- Mini Supervisor (before

padlock was added)

“The Cocoon Mini has helped me because I no longer
dispose of used pads in the bush as usual since the
Mini spaces are in the villages” - Participant, age 26
(after padlock was added)

Results indicated how a physical space dedicated to MH
can have an effect not only on improving people who
menstruate’s hygiene practices, but also influence their
physical and psychological safety. During the three-
month pilot, there were no reported safety incidents from
people who menstruate, community members, or super-
visors. The Mini was seen as a space where menstrual
status could easily be concealed from boys and men, so
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they were no longer easy targets of ridicule or belittle-
ment. The Mini’s high privacy walls, locking doors, and
lights improved people who menstruate sense of privacy
and security from possible intrusion.

“The privacy wall, doors, and locks make me feel safe
because they offer protection while using the space. -
Participant, age 15

“I like the Mini because it’s private. No one can know
or see you inside” - Participant, age 26

Before the Minis were built, people who menstruate
reported being restricted to their home during menstrua-
tion, as access to essential changing and bathing facili-
ties or bathrooms was lacking within the community.
Strategically placing Minis throughout the community
improved people who menstruate’s autonomy and spatial
mobility, as they could freely move within the commu-
nity to markets, health centers, and schools because they
could confidently access any available Mini.

“When I am going to school I can access any Mini
within the community to bathe and change rather
than coming home. - Participant, age 21

“[The Mini] made it easier because when I'm going
to the market, I can change in any Mini space within
the community.” - Participant, age 21

People who menstruate would often have to sacrifice
significant time and energy during the days of their
active cycle in order to accommodate their flow, includ-
ing fetching water or searching for disposal or washing
facilities. By having water access closer to bathing areas,
people who menstruate can now save valuable time and
energy that they otherwise would spend by traveling long
distances to fetch water and waiting in long lines.

“I no longer go to fetch water from far, but rather go
to bathe and change within the Mini”- Participant,
age 17

“Sometimes our bathroom may be very busy, but
now I can just go to bathe in the Mini and go to
school or the market”- Participant, age 21

Furthermore, by creating a safe, dedicated household
space for menstruation, participants reported speaking
more openly about MH after observing and actively par-
ticipating in MH best practices. In total, 47% of people
who menstruate reported having more discussions about
MH with men and boys since the creation of the Mini
space. Having a physical space for men and boys to ask



Beeman et al. BMC Women's Health (2023) 23:319

about, and for people who menstruate to directly refer
to, made them feel more comfortable and confident talk-
ing about MH to other community members. They liked
explaining the importance of the Mini features.

“Those days, I used to fear talking about menstrua-
tion, but since the creation of this space, it became
easier to explain to men about periods” - Partici-
pant, age 20

“[The Mini] has made me learn more, especially
about bathing frequently during menstruation,
which I could also talk about to other people [like
men]- Participant, age 18

Challenges and Learnings
The pilot study highlighted several operational challenges
that could impact the feasibility of the intervention if
scaled (Table 3). Heavy rains in the settlement delayed
work, as the settlement’s roads are of poor quality, and
vehicles run the risk of getting stuck when they flood.
This led to a delay in material delivery. Additionally, the
project’s timeline was heavily impacted by events that
occurred within the settlement, and by the COVID-19
pandemic. We recommend considering external events
that might increase construction time, as anything from
food distribution schedules to rain will halt all progress
on construction.

The Minis were built to be as safe and sturdy as pos-
sible while also complying with policies set forth by the
Office of the Prime Minister, which discouraged the use

Table 3 Summary of Challenges
Challenge

Description

Operational and logisti-
cal barriers

Procurement of materials, impassable roads,
and unplanned settlement events impacted
the project’s timeline.

Structural permanence  Psychologically, structural permanence im-
parts value. It is essential to people who men-
struate that the Minis are durable and built
with materials to withstand wear and tear,

which requires a larger financial investment.
Spaces that offer disposal options need to
consider that people who menstruate will
not have peace of mind unless their dis-
carded products are safe from tampering and
are destroyed at the disposal site.

Not all people who menstruate who visit the
Minis have the necessary materials for main-
taining their hygiene, and this makes them
feel excluded from using the Mini.
Sensitization around MH and educational
SRH forums for both boys and girls are
needed in order to prevent stigmatization
and misinformation around MH, STls, and
general hygiene.

Inadequate disposal
options

Lack of MH supplies

Lack of software solu-
tion to complement
hardware solution
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of permanent structures. Still, it is important to note
that people who menstruate and community members
desired structural permanence. Temporary or makeshift
structures are prevalent in the settlement and are prone
to rapid degradation; however, psychologically, the per-
manence of a space imparts value, especially for com-
munities that have experienced much transition. Thus, it
is crucial to people who menstruate that the spaces they
use are durable and long-lasting, and many requested
that stronger and more durable materials be used. Over
the three-month pilot, a small number of supervisors
and people who menstruate reported minor damage
and deterioration to the Mini space from weather and
termites.

“The materials are plastic sheets, iron sheets, tim-
ber, and cement. I don'’t like the structure because it’s
temporary. Next time, let them make a permanent
structure with its latrine such that everyone can feel
free to use and it lasts longer” - Participant, age 21

“Tarpaulin at the privacy walls are tearing off [from
strong winds] and termites have started eating the
joining poles” - Mini Supervisor

Although people who menstruate appreciated the addi-
tion of a disposal bin to hold used products, an incin-
erator at each Mini would have ensured the complete
destruction of products. Spaces that offer disposal
options need to take into account that people who men-
struate will not have peace of mind unless their discarded
products cannot be uncovered, seen, or tampered with.
Literature and evidence from the field show that people
who menstruate prefer to have an incinerator on-site
so they are not required to carry their product from the
Mini to a separate incinerator when the disposal bin is
full. Most people who menstruate were afraid of being
seen carrying used menstrual products to the incinerator
site and being teased by men and boys.

T would change the idea of having a bin and rather
install an incinerator so that waste can be burnt
within, since girls fear to collect the waste product” -
Participant, age 15

“Girls and women refuse to collect the waste prod-
ucts to be burned at the site where the incinerator
is. They said that they have fear and shame of car-
rying the waste so boys or other people may laugh at
them. Let them rather have incinerators at all the
Cocoon Mini sites so waste can be easily burned.-
Mini Supervisor
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Although the Minis provided a safe, private space for
people who menstruate, we found that the structures
still require free supplies in order to be fully functional,
as not all people who menstruate owned necessary MH
materials. Many people who menstruate reported that
they or their peers do not have the funds to supply their
own pads and soap and thus felt excluded from using the
Mini. Many people who menstruate requested that all
Minis should be supplied with basic MH supplies. When
asked an open-ended question on which MH materials
Mini should include, the top three answers were soap
(56%), buckets (46%), and sanitary pads (38%). While
providing MH supplies was out of the financial scope of
this study, future projects may benefit from including
these commodities.

“Is there any plan of delivering items like soap, pads,
knickers (underwear), and buckets at the Minis to
support us? We do not have money for purchasing
them from markets”- Female community member,
age 19

While the Mini served as a hardware solution by offer-
ing a physical space for MH, it was notably lacking a
direct software component. Menstruation is still associ-
ated with feelings of shame, sexualization, and unclean-
liness in many communities. Despite data showing that
the Mini made it easier to talk about menstruation more
openly, nearly all people who menstruate reported that
they would still not feel safe with boys and men using or
being around the Mini, for fear that they would humili-
ate them or expose their menstrual status to the public.
This fear led to some people who menstruate not using
the space.

“It’s in our culture that men and boys are not sup-
posed to see or know anything about menstruation
unless married [couples] are to share among them-
selves.” - Participant, age 19

“[I don’t use the Mini] because I have fear that peo-
ple from outside may laugh at me since the space is
inside their compound.” - Female community mem-
ber, age 23

“Nothing would make me feel safe around menstrual
hygiene management with boys and men because 1
fear they might expose me in public” - Female com-
munity member, age 24

People who menstruate also reported feelings of fear,
shame, and embarrassment when they had to walk with
buckets and soap to and from the Mini, and other com-
munity members would see their supplies.
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“My mother does not use the Mini because she feels
ashamed to move with buckets, underwear, pads,
and soaps at the neighborhood’s compound.- Par-
ticipant, age 19

Furthermore, we found there was a lack of accurate
information around sexual/reproductive health and MH
among people who menstruate. A pervasive fear in the
settlement was that sexually transmitted infections (STIs)
could be contracted from using the communal Mini
space due to hygiene concerns amid its increased usage.

“My sister doesn’t use the space because many peo-
ple from different households are using it and she is
fearing that she may get infected [with STIs]”- Par-
ticipant, age 26

Discussion

This is the first study to apply HCD principles to co-
design and create a community-driven solution of safe
spaces for menstrual health management among a dis-
placed population. The Cocoon Mini served as a proof
of concept of the utility of applying HCD methodol-
ogy in co-designing new MH interventions with people
who menstruate. The Coon Mini also demonstrated that
such a space could largely be run and maintained on the
local level without the need for continued heavy stake-
holder engagement. Overall, the pilot project was widely
accepted by people who menstruate and other commu-
nity members and resulted in great improvements in
people who menstruate’s confidence. Furthermore, the
Minis helped alleviate the psychosocial stress people
who menstruate experienced using unsafe spaces, and
increased their autonomy and spatial mobility by pro-
viding easily accessible changing, washing, and disposal
spaces throughout the community.

This research identified five impactful components of
menstrual health spaces: disposal and drying bins, light-
ing within and surrounding the MH space, privacy walls,
locks, and water access, building upon previous evidence
[38]. Along with these features, people who menstruate
also desired that their menstrual health space be gender-
segregated and have at-source disposal technology, ide-
ally an incinerator. These components can be replicated
in other contexts after being customized for cultural and
infrastructural considerations, and will also be critical to
the scaling and future adaptations of Mini spaces. Com-
munity buy-in and ownership of the Mini were also fos-
tered by involving local men in the construction of the
Mini [1].

While the physical structure and design attributes
of the Mini played a pivotal role in ensuring people
who menstruate’s safe experience, the stigma around
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menstruation was still pronounced in the community.
Our findings indicate that a more holistic approach
including both hardware and software solutions is vital
to ensure lasting change. Potential software solutions to
accompany implementation of hardware solutions like
the Cocoon Mini include social and behavioral interven-
tions that foster dialog and challenge traditional beliefs.
To ensure long-term, lasting change, targeted sensitiza-
tion forums where comprehensive sexual/reproductive
health issues can be openly discussed by men and women
alike are necessary [39]. With open dialogue and sensi-
tization training, men and boys can understand men-
struation and, ideally, gradually become advocates for the
well-being of the women and girls in their community
[40].

The Cocoon Mini has the potential to expand far
beyond the bounds of the Bidi Bidi Settlement with the
scalability of the physical spaces interlinked with the
sustainability of the solution itself. Using HCD to under-
stand each community’s specific needs would allow for
nuanced customization of the Minis based on cultural
beliefs and available infrastructure. We found that the
iterative, creative, and user-centered nature of the HCD
process allowed the team to work in partnership with
both people who menstruate and key community stake-
holders to prototype and develop solutions which inte-
grate people who menstruate’s priority needs for safety,
privacy, hygiene, and disposal. Furthermore, local owner-
ship of Mini construction and maintenance allowed for
agency and decision-making power to be concentrated
within the community rather than with NGO partners or
project staff.

Limitations

There are certain limitations of the pilot that are impor-
tant to note. First, Kuja Kuja staff, who are members of
the Bidi Bidi community, recruited participants, con-
ducted interviews, and transcribed answers into Eng-
lish. Though the familiarity between interviewers and
participants likely provided a more comfortable atmo-
sphere for interviews, we recognize that it may have also
introduced social desirability bias into the study. Second,
the Mini users recruited for this study were chosen from
a convenience sample, and the sample size was limited
by available resources and time constraints. We recog-
nize that data may not be representative of all members
of the community. Third, pilot data collection was con-
ducted only over a short three-month period, with some
interviews taking place early on after the Mini was built,
limiting our ability to assess long-term changes. Finally,
the Bidi Bidi Settlement is well-established and has some
pre-existing infrastructure; therefore, our study findings
and implementation strategy may not be generalizable to
other humanitarian settings that are more emergent.
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Future research

There are further opportunities to research the wide-
spread effects of the Minis. Our data suggested that a
dedicated space to privately manage menstruation may
improve safety for people who menstruate; longer-term
research should explore if the Minis could ultimately
play a role in reducing gender-based violence within the
settlement. Secondly, our qualitative findings indicate
that the use of Minis could potentially reduce school/
work absenteeism. A more formal testing of this hypoth-
esis could provide valuable insight into understanding
the wider impact of safe MH spaces. Lastly, the HCD
approach in designing the Minis with the support of
the Bidi Bidi community members presents a co-design
methodology for future projects seeking to center com-
munity engagement and capacity-building, potentially
decreasing reliance on NGOs and aid partners, while
promoting skill-building and independence in humani-
tarian contexts.

Conclusions

Limited access to safe, private spaces for MH is a press-
ing problem for people who menstruate in humanitar-
ian crises, as the design of current sanitation facilities
does not address the challenges of menstruation. The
Cocoon Mini, co-designed with a refugee population,
is a promising option for people who menstruate to be
able to manage their menstruation safely and effectively,
and potentially have a meaningful impact in their lives
beyond MH, for a relatively small financial investment.
Therefore, MH facilities like the Cocoon Mini should be
considered a high-priority intervention in humanitarian
settings.
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