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Abstract  

 

Background: Menstrual health and hygiene are often neglected in humanitarian crisis 

settings, where inadequate water and sanitation facilities, limited menstrual materials and  

information, restricted healthcare access, and unsupportive social environments undermine 

people’s ability to manage menstruation safely, with dignity, without harm. Reusable 

menstrual hygiene materials may help address some of these gaps, but more evidence on 

the acceptability and use in such settings is needed. This study examines factors associated 

with the use and acceptability of REEMI™ menstrual underwear distributed to internally 

displaced women and girls in the Banadir region, Somalia. 

 

Methods:  This study was a prospective longitudinal study among a random sample of 295 

internally displaced women who received menstrual underwear with bags for washing and 

drying. Surveys were completed, at and within 12 months after the distribution, to capture 

demographics, menstrual practices, use of the menstrual materials, and acceptability or 

issues with the materials. Descriptive statistics summarised key variables, and logistic 

regression was used to examine factors associated with the use of the menstrual 

underwear. 

 

Results: 12 months after distribution, 89% of women used the menstrual underwear during 

their most recent menstruation, 96% used the washing bag, and 95% used the drying bag. 

Participants found the menstrual underwear comfortable (100%), reliable for heavy bleeding 

(95%), and led to fewer infections (93%), with no reported leakage or odour (0%). Among 

reasons for using the washing and drying bags, privacy was the most common (86–89%), 

followed by convenience (22-35%) and reduced water use (41%). The odds of using 

menstrual underwear were higher among participants who felt they received enough pairs 

for rotation. Compared to married participants, those divorced/separated or single had lower 

odds of using the menstrual underwear.    

 

Conclusions: This study found high use and acceptability of menstrual underwear for IDPs. 

These findings suggest that including long-lasting reuseable menstrual materials in 

emergency humanitarian settings can have positive effect on menstrual health and hygiene, 

particularly when context-specific and addressing key factors such as privacy and hygiene, 

which strongly influence use and acceptability. 
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I. Introduction  

Menstrual health and hygiene (MHH) is a fundamental, yet often neglected, determinant of 

health, dignity and well-being for women, girls, and people who menstruate. It refers to a 

state of well-being where individuals who menstruate can access reliable information, 

affordable materials, and safe facilities, while living in a positive and respectful environment 

and can participate in life without restrictions related to menstruation (1). Supporting MHH is 

foundational in advancing gender equality and improving global health by enabling full 

participation in daily activities, education, and work without being restricted by an individual’s 

menstrual cycle (2,3). Yet, many of the two billion women, girls, and people who menstruate 

face persistent barriers to managing menstruation with ease, comfort, and dignity (2,4). 

Barriers such as poor facilities, unaffordable and unavailable materials, lack of privacy for 

washing and drying, and limited information, which undermine the education and economic 

opportunities, as well as sexual and reproductive health, and perpetuate cycles of inequality 

and vulnerability (5–7).  

 

Conflict and displacement exacerbate challenges to MHH, as the conditions required for 

people to adequately manage menstruation are often inaccessible, insufficient, or restricted, 

leaving already vulnerable populations without the means to care for their menstrual health. 

Internally displaced persons (IDPs), individuals forced to flee their homes due to conflict, 

persecution, or disasters while remaining within their country’s borders, are particularly 

vulnerable to these challenges. As of June 2025, there were 67.8 million IDPs globally 

(United Nations and High Commissioner for Refugees, 2025), among them, women, girls, 

and people who menstruate are disproportionately affected due to inadequate water, 

sanitation, and hygiene (WASH) facilities and limited privacy in camps and shelters (9).  

 

Despite its importance, MHH has been historically neglected in humanitarian response, 

partly due to the overwhelming need or prioritisation of health, food, water, and shelter over 

other aspects of care (5,10,11). While progress has been made (10,12,13), persistent 

challenges remain, including inconsistent guidance and standards, unclear sectoral roles, 

challenges of multiple distributions to renew supply, and limited dissemination of evidence-

based practices (7,10,14–16). Access and affordability of menstrual materials, clean water, 

disposal options, and information on menstrual hygiene practices is often limited (5). 

Privacy, for washing, bathing and laundering menstrual materials, can be minimal due to 

crowded living conditions and poorly designed washrooms that lack gender segregation, 

doors, locks, or safe access at night (5,7,11,17).  
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Reusable menstrual materials, such as pads, cups and underwear, offer a potential solution 

to MHH challenges in resource-constrained environments (18–20). Unlike disposable 

options, which are often costly, unavailable, or replaced with unsafe alternatives such as 

unclean cloths, rags, paper or other items, reusable menstrual materials are safe, effective, 

and acceptable. They can offer comfort, cost savings, and environmental sustainability (18–

20). Their durability and affordability make them particularly suitable for fragile and crisis 

contexts where ongoing distributions may not be feasible, and their use may also help 

normalise menstruation and reduce stigma and shame (21).  

 

Evidence on the acceptability and effectiveness of reusable menstrual materials in low- and 

middle-income countries (LMICs) remains sparse (22). While studies have evaluated 

reusable pads (19) and cups (20,23–27), research on menstrual underwear in LMICS, and 

particularly in crisis settings, is scarce (18,28,29). To address this gap, this study examined 

the use, acceptability, and factors associated with the use of menstrual underwear 

distributed to internally displaced women in the Banadir region, Somalia. Specifically, it 

aimed to assess sustained use over 12 months, acceptability in terms of comfort, 

practicality, and satisfaction, and identify factors associated with the use of reusable 

menstrual underwear that may be used to inform future MHH interventions. 

 

II. Methods 

Study design  

This prospective longitudinal study was conducted among internally displaced women over 

12 months. Surveys took place in July 2024 and from April to May 2025.  

 

Study site  

The study was conducted in IDP settlements outside Mogadishu, Banadir region, Somalia, a 

country hosting one of the largest IDP populations globally (30). According to a 

WHO/UNICEF Joint Monitoring Program (JMP) 2023 progress report, only 21% of the 

displaced population in Somalia have access to basic sanitation services and 7% to basic 

hygiene services, compared with 35% of non-displaced populations and 14% among non-

displaced groups, respectively (31). Across the Banadir region, there are 1,091 verified IDP 

sites hosting approximately 674,000 individuals (32). The targeted settlements surveyed are 

characterised by repeated displacement due to flooding, drought, and conflict (33,34).  
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Study population and intervention 

In March 2024, Medair, a humanitarian organisation assisting those affected by disaster, 

disease, and conflict, implemented a menstrual health intervention targeting IDP women and 

girls of reproductive age in the Banadir region. Menstruation kits were distributed to 2,700 

women participating in Medair’s Care Group network- a peer-education model where local 

women meet regularly to support community learning on health and hygiene topics. 

Discussions were facilitated on menstrual health and use of the menstrual hygiene 

materials. The menstrual materials selected for the menstruation kits was from Reemi 

(https://reemi.org/), a nonprofit developing innovative menstrual materials that offers 

menstrual underwear designed for repeated use in low-resource settings with high 

absorbency, anti-microbial fabric (Figure 1). The menstruation kits contained four pairs of 

medium-sized underwear, a washing bag, and a drying bag designed to enhance privacy 

and water use for washing the underwear. 

  

 

Figure 1. Reemi™ reusable menstrual underwear, https://reemi.org/ 

Sample size 

Following the distribution, Medair designed and conducted a survey to assess use and 

acceptability. A beneficiary list provided the sampling frame, and simple random sampling 

was applied to ensure equal selection probability. The sample size was calculated using a 

Beneficiary-Based Survey (BBS) calculator for a population of 2,700, assuming a standard 

deviation of 0.5, a 5% margin of error, and a 95% confidence level. After applying a finite 

population correction and a 5% non-response rate adjustment, the final sample was 355 

women (35).  

 

Data collection 

Data were collected through structured surveys administered at two time points: in July 2024 

(3 months after distribution) and in April-May 2025 (approximately 1 year after distribution). 

The survey instrument was pre-tested to ensure appropriate language and cultural 

https://reemi.org/
https://reemi.org/
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approaches and was conducted in Somali by trained female enumerators. Each survey took 

place at participants’ homes and lasted about 20 minutes. Enumerators were drawn from a 

Medair-trained roster, had completed at least secondary education, and received training on 

ethics, informed consent, and interviewing practices. Surveys were administered using Open 

Data Kit (ODK) on tablets.  

 

Study outcome 

The study outcome was based on participants’ reported use of the menstrual underwear. 

Participants were asked 12 months after distribution whether they still had the menstrual 

underwear at the time of the survey and used them during their last menstruation.   

 

Data analysis 

Survey data from both rounds were merged to enable longitudinal analysis. Categorical 

variables were recoded into meaningful data-driven groupings to facilitate statistical 

comparison. Descriptive analyses were performed using frequency tabulations in Stata 18.5 

(StataCorp LLC, USA) to summarise participant characteristics. Univariate logistic 

regression was first performed to estimate the crude unadjusted odds ratios (ORs), with 95% 

confidence intervals, for associations between the outcome and explanatory variables, 

including demographic and acceptability factors. Variables associated at p < 0.1 were 

included in the multivariable logistical regression models, along with a priori variables 

identified from existing literature (2,5,18,36). Models were adjusted for clustering by area 

and confounders, including age and education. Variables were added stepwise, with Wald 

tests used to assess model fit, and a significance threshold of p < 0.05 was used. Results 

from the univariate analysis can be seen in Supplementary Material 1. 

III. Results 

Characteristics of study participants 

A total of 357 women participated in the first survey and 297 at follow-up; the final analytical 

sample included 295 women who completed both survey rounds (Figure 2, Table 1). Most 

women were aged 20-26 years (28%), married (73%), had 4-6 children (36%), and had been 

living in an IDP camp for 2-5 years (46%). Education levels were low, with 86% reporting no 

formal education, and 63% had a monthly income of 0-20 USD (63%). Within the Care 

Group network, 25% held a “volunteer” role.  
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Figure 2. Participant flow diagram 
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Table 1. Characteristics of study participants, Banadir region, Somalia 

Demographics N n % 

Number of participants 295   

Age (years)    

     14-19 295 32 11% 

     20-26 295 82 28% 

     27-33 295 62 21% 

     34-40 295 66 22% 

     >40 295 53 18% 

Years living in the IDP camp    

     ≤1 295 53 18% 

     2-5 295 137 46% 

     ≥6 295 105 36% 

Marital status    

     Married 295 214 73% 

     Divorced/separated 295 34 12% 

     Widow 295 25 8% 

     Single 295 22 7% 

Number of children    

     0 295 27 9% 

     1-3 295 83 28% 

     4-6 295 105 36% 

     7-9 295 69 23% 

     ≥10 295 11 4% 

Role in care group network    

     Volunteer 295 74 25% 

     Neighbour woman 295 221 75% 

Education    

     No formal education 295 253 86% 

     Some formal education 295 42 14% 

Monthly income ($USD)    

     0-20 295 185 63% 

     21-40 295 36 12% 

     41-60 295 35 12% 

     >60 295 39 13% 

Household's source of income    

     Casual labour 295 179 61% 

     Other 295 82 28% 

     Business, trade, and crafts 295 16 5% 

     Agricultural work or production 295 16 5% 

     Private sector employment 295 2 1% 
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Receipt of the intervention  

Before distribution, participants commonly relied on multiple materials to manage their most 

recent menstruation, most often scrap cloths (67%), disposable pads (37%), and regular 

underwear (32%), with smaller proportions reporting the use of new cloths (11%), reusable 

pads (9%) and 2% nothing (Table 2). After distribution, 265 (90%) of participants reported 

using the menstrual underwear, 98% used the washing bag and 94% used the drying bag.  

 

Among recalled messages during distribution, the most frequent messages recalled were 

that poor menstrual hygiene can lead to infections (69%), that the drying bag should be used 

outside in the sun (68%), and that the menstrual underwear should be washed daily with 

soap (62%) (Table 2). Engagement with the Care Group network was also high, with 95% of 

participants receiving regular messages from a volunteer, 90% reporting exposure to 

menstrual information from a volunteer or health promoter within the past three months and 

84% reporting that they received training on how to use the underwear. Participants also 

reported comfort with distribution processes; 100% felt comfortable receiving materials and 

high awareness of why they were selected (94%) to receive materials.  

 

Twelve months after distribution, 263 participants (89%) reported using the menstrual 

underwear during their most recent menstruation, 96% used the washing bag and 95% used 

the drying bag. For the 11% of women who did not use the menstrual underwear 12 months 

later, only one participant who used scrap cloths answered the survey on what other 

materials they used instead.  

 

 

  



 12

Table 2. Receipt and use of the menstrual underwear, washing bag and drying bag among 
internally displaced women in the Banadir region, Somalia 

Receipt of the Intervention N n % 

Number of participants 295   
Materials used before the distribution of menstrual underwear    

     Scrap cloths 295 198 67% 

     Disposable pads 295 110 37% 

     Regular underwear 295 94 32% 

     New cloths 295 33 11% 

     Reusable pad 295 26 9% 

     Nothing 295 6 2% 

Received menstrual underwear 295 295 100% 

Pairs of menstrual underwear received    

     2-3 295 12 4% 

     ≥4 295 283 96% 

Received washing bag 295 295 100% 

Received drying bag 295 295 100% 

Recall of messages    

     Poor menstrual hygiene can lead to infections 200 137 69% 

     Use drying bag outside in the sun 200 136 68% 

     Wash materials daily with soap 200 123 62% 

     Washing bag uses less water 200 117 59% 

     Menstruation is part of fertility 200 65 33% 

     Menstruation is a healthy process 200 60 30% 

Aware of why you were selected for distribution 250 236 94% 

Taught how to use the materials at the distribution 291 243 84% 

Felt comfortable receiving menstrual materials during 

distribution 
295 294 100% 

Received regular messages from the neighbour 221 209 95% 

Received menstrual information from a volunteer/promoter in 

the past 3 months 
221 200 90% 

Use of menstrual materials during last menstruation    

Used menstrual underwear during last menstruation 3 

months after distribution 
295 265 90% 

Used a reusable washing bag during the last menstruation 3 

months after distribution 
265 259 98% 

Used a reusable drying bag during the last menstruation 3 

months after distribution 
265 249 94% 

Used menstrual underwear during last menstruation 12 

months after distribution 
295 263 89% 

Used a reusable washing bag during the last menstruation 12 

months after distribution 
280 268 96% 

Used a reusable drying bag during the last menstruation 12 

months after distribution 
273 258 95% 
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Acceptability of menstrual underwear 

Acceptability of the menstrual underwear was high (Table 3). All participants reported 

receiving menstrual underwear, and almost all (96%) received four or more pairs. The 

majority (93%) felt this was enough to allow rotation during menstruation, with 74% reporting 

using the underwear when not menstruating. All participants found the menstrual underwear 

comfortable (100%), 95% said it worked for heavy bleeding days, and 94% would 

recommend it to friends. There were no reports of leakage or odour during use (0%), and 

almost all participants said the menstrual underwear improved their privacy (99%) and 

convenience (100%) in managing menstruation compared with previous methods. Most 

women (93%) reported fewer infections or irritation since using the menstrual underwear. 

 

Nearly all respondents had sufficient resources for washing, 89% had enough water, and 

83% enough soap, and 97% reported the menstrual underwear dried completely before 

reuse. Around half dried them outside in the sun (54%) and the rest in private (46%). Most 

women washed the menstrual underwear daily (88%), found the washing (100%) and drying 

(98%) bags easy to use, and preferred them to standard methods. 

 

When asked what they liked most about the underwear, women most often cited that it 

worked well to catch all menstrual flow (62%), was easy to use (61%), comfortable to wear 

(55%), and gave confidence against leaks (54%). Privacy was also important, with 50% 

describing the menstrual underwear as discreet. Among reasons for using the washing and 

drying bags, privacy (86–89%) was the most common, followed by convenience (22-35%) 

and reduced water use (41%).  
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Table 3. Acceptability of the REEMI™ menstrual materials among internally displaced 
women in the Banadir region, Somalia 

Acceptability of the Materials N n % 

Number of participants 295   

Enough water to wash menstrual underwear 265 237 89% 

Enough soap to wash menstrual underwear 265 220 83% 

Menstrual underwear was able to dry completely before using again 265 258 97% 

Where menstrual underwear was dried    

     Outside in the sun 241 129 54% 

     Inside in private 241 112 46% 

Wash menstrual underwear every day 265 233 88% 

Washing bag is easy to use 259 258 100% 

Prefer the washing bag over hand washing 259 252 97% 

Drying bag is easy to use 249 243 98% 

Prefer the drying bag over drying like normal laundry 249 233 94% 

Household members are aware of reusable menstrual material use    

     No one 265 150 57% 

     Someone 265 115 43% 

Menstrual underwear changed the privacy of managing menstruation 290 288 99% 

Enough menstrual underwear to allow rotation 291 271 93% 

Wear menstrual underwear when not menstruating  289 213 74% 

Use menstrual underwear only on certain days of menstruation    

     No, all days 292 282 97% 

     Yes, only certain days 292 10 3% 

Menstrual underwear is comfortable 292 292 100% 

Menstrual underwear works for heavy bleeding days 289 275 95% 

Experienced leakage when using menstrual underwear 292 0 0% 

Experienced an odour when using menstrual underwear 292 0 0% 

Menstrual underwear had an odour after cleaning and drying 290 6 2% 

Menstrual underwear changed the convenience of managing 
menstruation 

291 290 100% 

Fewer infections since using the menstrual underwear 292 273 93% 

Recommend that friends use menstrual underwear 265 250 94% 

Reasons they liked menstrual underwear    

     Works well to catch all menstruation 292 180 62% 

     Easy to use 292 178 61% 

     Comfortable to wear 292 161 55% 

     Gives confidence for leaks 292 158 54% 

     Discrete/private 292 146 50% 

     Feels clean and dry 292 82 28% 

Reasons for using the washing bag    

     Private 295 253 86% 

     Less water needed 295 122 41% 

     Convenient  295 104 35% 

     Don't have to handle dirty water 295 12 4% 
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Acceptability of the Materials N n % 

Reasons for using a drying bag    

     Private 295 263 89% 

     Convenient  295 64 22% 
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Factors associated with use of menstrual underwear 

Participants who felt they had received enough underwear to allow rotation during 

menstruation had significantly higher odds of using them compared with those who did not 

(aOR = 6.63, 95% CI [1.37, 32.10], p = 0.019) (Table 4). Marital status was also associated 

with use. Divorced or separated women (aOR = 0.28, 95% CI [0.09, 0.86], p = 0.027) and 

single women (aOR = 0.25, 95% CI [0.13, 0.48], p < 0.0001) were less likely to use the 

menstrual underwear compared to married participants.  

 

Associations with income were less clear. Compared to those with a household income of 0-

20 USD per month, participants with incomes of 21-40 USD had lower odds of use (aOR = 

0.25, 95% CI [0.13, 0.48], p < 0.0001) while higher income groups showed no significant 

differences (aOR = 1.45, 95% CI [0.52, 4.09], p = 0.479; aOR = 1.01, 95% CI [0.11, 8.93], p 

= 0.996), likely reflecting small subgroup sizes.  

 

Participants who recalled menstrual health messages including “Gives confidence for leaks” 

(aOR = 0.22, 95% CI [0.08, 0.63], p = 0.005), “Menstruation is a healthy process” (aOR = 

0.33, 95% CI [0.21, 0.51], p < 0.0001), and  “Poor menstrual hygiene leading to infections” 

(aOR = 0.23, 95% CI [0.07, 0.74], p = 0.014) all had lower odds of use.  
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Table 4. Factors related to the use the menstrual underwear among internally displaced 
women in the Banadir region, Somalia 

Multivariate Analysis  Used the menstrual underwear 

  

Unadjusted 
Odds Ratio (OR) 

Adjusted 
OR 

95% CIs  p-value 

Number of participants: 295      

Income per month ($USD)      

     0-20      

     21-40 0.37 0.25 0.13 0.48 <0.0001 

     41-60 0.68 1.45 0.52 4.09 0.479 

     >60 0.49 1.01 0.11 8.93 0.996 

Marital status       

     Married      

     Divorced/separated 1.12 0.28 0.09 0.86 0.027 

     Single 0.49 0.25 0.13 0.48 <0.0001 

     Widow 0.57 1.15 0.23 5.78 0.865 

Enough menstrual underwear to 
allow rotation 

3.43 6.63 1.37 32.10 0.019 

Reasons liked menstrual underwear- 
discreet/private 

1.26 2.76 0.13 57.79 0.513 

Recall message on “Gives 
confidence for leaks” 

0.50 0.22 0.08 0.63 0.005 

Recall message on “Menstruation is 
a healthy process” 

0.55 0.33 0.21 0.51 <0.0001 

Recall message on “Poor menstrual 
hygiene can lead to infections” 

0.21 0.23 0.07 0.74 0.014 

CIs = Confidence Intervals 
The multivariate analysis was adjusted for age and education.  
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IV. Discussion  

Use of the menstrual underwear was high 12 months after distribution, with 89% of 

participants reporting use during their most recent menstruation. Almost all participants also 

reported use of the accompanying washing (96%) and drying bag (95%). This high uptake, 

12 months after distribution, suggests strong acceptance of the intervention and supports its 

potential to address documented barriers to MHH identified in humanitarian settings (5). 

Participants described the menstrual underwear as comfortable, suitable for heavy bleeding, 

and associated with fewer infections, with no reports of leakage or odour. Many also noted 

improvements in convenience, privacy, and infections and irritation since adopting the 

menstrual underwear and bags for washing and drying. Although our survey did not include 

follow-up questions to explore these experiences in depth, the self-reported improvements 

indicate that menstrual underwear may offer meaningful benefits in resource-constrained 

contexts. 

 

These findings align with the growing body of evidence showing that reusable menstrual 

materials are generally acceptable across crisis and non-crisis settings when they meet 

users’ expectations of comfort, hygiene control, absorbency, and ease of washing and 

drying (7,18,28). Previous research among refugee and displaced women has similarly 

found that reusable menstrual materials can enhance comfort, confidence, hygiene, body 

image, and social participation, provided the users have access to water, soap, privacy, and 

drying space (18). Reusable menstrual materials have also been viewed as cleaner, more 

cost-effective, environmentally-friendly, and odourless relative to disposable materials 

(20,21,37). In particular, the cost and environmental sustainability of reusable menstrual 

materials have contributed to the appeal and growing popularity globally (19,38). This 

consistency across diverse settings suggests that comfort, reliability, and environmental or 

cost benefits are broad determinants of reusable menstrual underwear acceptability.  

 

A 2025 published report evaluating the effectiveness of REEMI™ menstrual underwear, 

washing bags, and drying bags in Gaza and Lebanon had similar findings, with 86% and 

99.8% of women reporting menstrual underwear use after 3 and 6 months, respectively (29). 

Women also used the washing bag (77% and 100% after 3 and 6 months) and drying bag 

(84% and 100% after 3 and 6 months). Their participants similarly found the materials 

comfortable, absorbent and affordable. However, the evaluation identified some challenges 

not seen in our study, such as limited access to clean water and soap, which did not emerge 

as significant issues in our setting. The report also noted difficulties with underwear sizing, 

as limited supplies meant some women received their second choice, which may have 
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affected acceptability and ease of use. In our study, only size medium was distributed and 

less than 2% reported size to be an issue. The results from both studies demonstrate the 

importance of supportive services and facilities, particularly water and soap, for MHH 

interventions to be successful (2).  

 

Our study identified several factors associated with continued use of menstrual underwear. 

The clearest predictor was whether women felt they had received enough pairs of menstrual 

underwear to allow rotation during menstruation. Participants who reported an adequate 

number had significantly higher odds of continued use. This aligns with qualitative evidence 

showing that managing a period with only a one or two pairs of menstrual underwear is 

challenging due to the frequency of washing required and the limited drying time available 

for consecutive use (37). Having multiple pairs facilitates hygiene, reduces stress, and 

supports autonomy over managing menstruation, particularly in settings with limited water, 

privacy, or drying space (2). While multiple studies have noted the need for more than two 

pairs, the optimal number remains unclear and warrants further research (18,37,39). For 

program design, our findings reinforce the need to provide enough pairs to enable rotation.  

 

Marital status was also associated with use. Divorced, separated, and single women had 

lower odds of using menstrual underwear than married women. In IDP camps, limited 

privacy and overcrowded housing may restrict opportunities for washing and drying 

menstrual materials (29). Married women have relatively more control over private space or 

household routines, enabling easier menstrual management (40). Cultural norms may also 

influence comfort in managing menstruation (40). Some studies have shown that unmarried 

women may prefer using disposable menstrual materials due to concerns that practices 

would reveal their menstrual status, harming their reputations (40), or contributing to feelings 

of shame, social exclusion, and reinforcement of taboos and negative cultural beliefs (18). 

However, evidence from India found mixed associations between marital status and hygienic 

practices (41), indicating that the relationship is likely context-specific. Further research in 

Somalia would help clarify how marital and household arrangements shape MHH 

behaviours.  

 

Associations between income and menstrual underwear use were less clear. Women in the 

second-lowest income group had lower odds of use compared with those in the lowest 

income group, while higher-income groups showed no significant associations. Given wide 

confidence intervals and small subgroup sizes, these results should be interpreted 

cautiously. Previous research has shown that lower income is associated with greater unmet 

MHH needs, including limited access to soap, water and private space for washing and 
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drying (3,36). Our study did not find strong evidence linking income to these practical 

factors. However, it is possible that higher-income women had more stable living conditions 

or greater autonomy in household decision-making (42), which may influence how reusable 

menstrual materials are managed. Further research with a larger and more diverse sample 

is needed to understand how socioeconomic differences may shape sustained use. 

 

A cluster of unexpected associations emerged around reasons for use and their recall of 

menstrual health messages. Women who cited “confidence for leaks” as a benefit, or who 

recalled message such as “menstruation is a healthy process” or “poor menstrual hygiene 

can lead to infections”, had lower odds of current use. These findings should be interpreted 

cautiously, as they may reflect recall bias, misclassification, or selective resonance with 

existing beliefs rather than true behavioural effects. Leak protection may have been 

expressed as a general preference across materials rather than specific to the menstrual 

underwear (7). Messages framing menstruation as healthy may have reduced perceived 

need for additional materials, while infection-related messaging may not have increased 

perceived susceptibility. Women involved in message dissemination, thus more likely to 

recall messages, were also more likely to have used dedicated materials prior to the 

intervention and may have been less motivated to switch. Higher recall may also reflect 

socioeconomic differences, as seen among volunteer participants. Together, these inverse 

associations likely reflect interpretation and recall dynamics, rather than evidence that 

messaging or leak protection discouraged uptake. Further qualitative research is needed to 

understand how menstrual health messages are interpreted and shape material uptake. 

 

Age was treated as a confounder in multivariate models, but descriptively women over 40 

years old were less likely to use the menstrual underwear. This likely refelcts reproductive 

life stage, as perimenopause or menopause reduce or end menstruation. While WHO 

estimates menopause typically occurs between the ages of 45 and 55 (43), it may occur 

earlier among women exposed to displacement or conflict (44). For women no longer 

menstruating regularly, menstrual underwear for menstrual absorption may be less relevant. 

At the same time, some older participants reported wearing the underwear outside of 

menstruation, possibly for comfort or urinary incontinence (18). These observations highlight 

the importance of reproductive life stage and context in interpreting use, but should not be 

over-interpreted, given that age was included as a confounder.  

 

Together, our findings show that reusable menstrual underwear can be a highly acceptable 

and effective option for women in displacement contexts, especially when designed for 

adequate distribution quantities and complemented with information on menstrual health. 
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The sustained use observed in this study suggests that such innovations can meaningfully 

expand access to menstrual materials for a sustained period of time resulting from a single 

distribution event. More broadly, this supports wider evidence calling for stronger 

prioritisation of MHH in humanitarian response, for donor and organisational leadership to 

ensure that menstrual needs are consistently addressed (10). Ensuring women have access 

to reliable, comfortable, and sustainable menstrual materials is essential not only for health 

and hygiene but also for dignity, autonomy and gender equality. 

 

Limitations 

The survey relied on self-reported data introducing potential recall and social desirability 

bias. Responses may have been affected by the private and culturally sensitive nature of 

menstruation or the desire to provide favourable responses. Misclassification of responses 

may have occurred, which could lead to inaccurate or incomplete data. To address these 

potential limitations, enumerators were trained in creating a comfortable environment to 

promote candidness and cultural competency. All enumerators were female to foster gender 

sensitive environments. Close supervision was also maintained throughout the intervention 

to ensure accurate and reliable data collection (45,46). Surveys were given at three and 

twelve months after distribution, which introduced a degree of loss to follow-up (17% LTFU), 

non-response and recall bias. Collecting data at only two points in time limited the ability to 

capture changes in use or acceptability patterns over time, including seasonal variations to 

managing menstruation (e.g., differences in washing or drying practices during dry or rainy 

seasons) (40,47,48). In the analysis, categorical variables were used to capture non-linear 

relationships, but small subgroup sizes may have reduced the precision of some estimates 

and, therefore, require thoughtful interpretation. Additionally, data on the types of menstrual 

materials used by few participants not using menstrual underwear 12 months after 

distribution was not completed in the survey, limiting our knowledge of what alternative 

materials were being used. Finally, the findings are specific to this IDP population in 

Somalia, which could limit generalisability to other contexts. Future research should continue 

to employ context-specific, longitudinal approaches to better capture behavioural and 

seasonal variations in menstrual material use that may be unique to participants’ social, 

cultural, and environmental factors.   

 

Conclusions 

The findings of this study demonstrate that reusable menstrual underwear can be a highly 

acceptable and effective option for MHH in crisis settings, particularly when distributed in 

sufficient quantities to enable rotation and coupled with appropriate information on MHH. 
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High use of the menstrual underwear was observed 12 months post distribution, with 

participants reporting positive experiences with comfort, hygiene, and convenience. The 

results highlight factors influencing use, such as marital status, income, and number of 

menstrual underwear received. These insights reinforce the need for programs with a 

culturally sensitive community-led approach, strong and carefully designed MHH messaging, 

an adequate amount of menstrual underwear to allow for rotation, and integration into 

broader humanitarian planning. There should be continued research on which reusable 

menstrual materials enhance use and acceptability when distributed across diverse settings. 

This research should include a qualitative component to add context and provide deeper 

insights. 
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