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AbstrACt
background Research suggests that the lived 
experience of inadequate sanitation may contribute 
to poor health outcomes above and beyond pathogen 
exposure, particularly among women. The goal of this 
research was to understand women’s lived experiences 
of sanitation by documenting their urination-related, 
defecation-related and menstruation-related concerns, 
to use findings to develop a definition of sanitation 
insecurity among women in low-income settings and 
to develop a conceptual model to explain the factors 
that contribute to their experiences, including potential 
behavioural and health consequences.
Methods We conducted 69 Free-List Interviews and 
eight focus group discussions in a rural population in 
Odisha, India to identify women’s sanitation concerns 
and to build an understanding of sanitation insecurity.
Findings We found that women at different life 
stages in rural Odisha, India have a multitude of 
unaddressed urination, defecation and menstruation 
concerns. Concerns fell into four domains: the 
sociocultural context, the physical environment, the 
social environment and personal constraints. These 
varied by season, time of day, life stage and toilet 
ownership, and were linked with an array of adaptations 
(ie, suppression, withholding food and water) and 
consequences (ie, scolding, shame, fear). Our derived 
definition and conceptual model of sanitation insecurity 
reflect these four domains.
Discussion To sincerely address women’s sanitation 
needs, our findings indicate that more is needed 
than facilities that change the physical environment 
alone. Efforts to enable urinating, defecating and 
managing menstruation independently, comfortably, 
safely, hygienically, privately, healthily, with dignity 
and as needed require transformative approaches that 
also address the gendered, sociocultural and social 
environments that impact women despite facility 
access. This research lays the groundwork for future 
sanitation studies to validate or refine the proposed 
definition and to assess women’s sanitation insecurity, 
even among those who have latrines, to determine 
what may be needed to improve women’s sanitation 
circumstances.

IntroDuCtIon
Globally, approximately 2.3 billion people 
lack access to basic sanitation, unshared 
household facilities that hygienically 

Key questions

What is already known about this topic?
 ► Poor or non-existent sanitation facilitates faecal 
pathogen exposure, which can lead to numerous 
infectious disease outcomes, including diarrhoea, 
soil-transmitted helminth infection, trachoma and 
schistosomiasis among others.

 ► A small but growing line of research suggests that 
inadequate sanitation poses specific health risks 
to women beyond infectious diseases, like adverse 
pregnancy outcomes, non-partner violence and stress.

What are the new findings?
 ► Toilet access enables a choice but not a solution; 
women identified a multitude of concerns 
associated with their urination, defecation and 
menstruation experiences even if they owned 
functional toilets.

 ► Women’s ability to attend to their needs were 
strained by the gendered roles they were expected 
to uphold and their access to and dependence on 
social support systems.

 ► Life stage, weather conditions and time of day 
influenced the intensity of women’s sanitation-
related concerns.

recommendations for policy
 ► Using our findings, we propose a definition for 
sanitation insecurity, which can initiate discourse and 
further research to validate or refine the definition.

 ► Current sanitation global policy and practice typically 
focuses on defecation, leaving women’s urination and 
menstruation-related needs underserved.

 ► Sanitation programmes have the potential to be 
gender transformative through programming that 
tackles the social norms that make women’s 
sanitation needs second to the obligations she 
has to her household and family.
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separate human excreta from human contact.1 Of 
these, 892 million people lack access to any sanitation 
and practice open defecation.1 Poor or non-existent 
sanitation facilitates faecal pathogen exposure, which 
is associated with multiple infectious disease outcomes, 
including diarrhoea, soil-transmitted helminth infec-
tion, trachoma and schistosomiasis.2 3 The Millennium 
Development Goals aimed to increase coverage of 
improved sanitation by 2015 to combat these health 
impacts. Recognising that coverage alone is insuffi-
cient, the Sustainable Development Goals go further, 
calling for access to adequate and equitable sanitation 
and hygiene for all, with special attention to the needs 
of women and girls, including managing defecation, 
urination and menstruation needs with dignity.4

India represents a major sanitation challenge; 40% 
of the population lack sanitation access, including 
56% of rural residents.1 A succession of government 
programmes has emphasised building toilets to end 
open defecation. The current programme, the Swachh 
Bharat Mission, aims to provide sanitation to all house-
holds to end open defecation by October 20195. Yet, 
rigorous evaluations of the previous campaign found 
limited increases in latrine coverage and no detectable 
health impacts.6–8 Furthermore, overall use of latrines 
built through these campaigns also remains low.9–11

A small but growing line of research suggests that 
inadequate sanitation poses health risks beyond infec-
tious diseases to women in India and beyond. Open 
defecation has been associated with adverse pregnancy 
outcomes in India and higher odds of non-partner 
violence in India and Kenya.12–14 Greater access to 
improved sanitation has been associated with decreased 
odds of maternal mortality.15 In India and Kenya, women 
consider their sanitation conditions to cause stress due 
to compromised privacy, inability to change conditions 
and the potential for harm when addressing needs.16–20 
Women in Uttar Pradesh, India reported increased 
challenges defecating when menstruating, noting a risk 
of greater shame if seen.20 In rural Odisha, research 
found that women lacked power, control of money and 
confidence, which men corroborated, resulting in their 
exclusion from decision-making, particularly regarding 
toilet construction.21 Research that further elucidates 
women’s sanitation experiences and needs may help 
explain sanitation behaviour and reveal additional 
health impacts.22

Researchers have created definitions and measures for 
food and water insecurity that account for individuals’ lived 
experiences, yet sanitation insecurity has yet to be defined. 
Definitions for both food and water insecurity are multi-
dimensional, reflecting biological needs which may be 
measured objectively by assessing food and water sources 
or amounts ingested or used, and social needs that 
consider perceptions, experiences and culture.23–25 Food 
and water insecurity researchers have created measures 
that reflect the sociocultural context in order to assess 
how insecurity may be experienced.23 26 27 O’Reilly has 

conceptualised toilet insecurity as ‘when safe, usable toilets 
are not available’ (p. 19).28 While safety and usability of 
a facility are critical, we expect women may experience 
sanitation insecurity regardless of having a safe and func-
tional toilet. As with research on water and food inse-
curity, we hypothesise that sanitation insecurity extends 
beyond access, is multidimensional, and also considers 
experiences, perceptions and preferences, associated 
with the sociocultural context.

This research aimed to: (1) document the full 
range of voiced urination, defecation and menstrua-
tion concerns of women in rural Odisha, India, and 
to use findings to (2) develop a definition and (3) 
conceptual model of sanitation insecurity that shows 
the factors that contribute to sanitation insecurity and 
the impacts it may have on behaviour and health. We 
focus on urination, defecation and menstrual hygiene, 
as these are the key personal behaviours noted in 
goal 6 of the Sustainable Development Goals. We 
document concerns because concerns may be ever-
present, impacting behaviour, events and life, regard-
less of whether or not they are actualised. A woman 
may worry about assault while tending to her needs, 
for example, but never be assaulted. Her concern 
for harm, however, influences her decision-making, 
behaviour and well-being. Her concern becomes her 
experience. By documenting these insights, we strive 
not to ignore women’s resilience or depict women 
solely as vulnerable. Rather, we seek to unpack their 
experiences to inform programmes serving women’s 
needs, identify drivers of latrine use and non-use 
and uncover potentially overlooked health risks. Our 
approach strives to move beyond sanitation research 
previously carried out in Odisha that identified envi-
ronmental, social and sexual stressors contributing to 
sanitation-related psychosocial stress.17 18 We suspect 
that women’s concerns, their sanitation insecurity, 
contribute to stress, but may also influence depression, 
well-being and overall quality of life.

Our evidence-based definition of sanitation insecurity 
can eventually help establish a standard for assessing sani-
tation programmes. This study served as the basis of a sani-
tation insecurity measure developed by the authors. The 
measure is expected to help estimate the intensity of inse-
curity, inform and evaluate interventions and programmes 
to better suit women’s needs, and test associations with 
various outcomes.29 Specifically, we hypothesise that sani-
tation insecurity may be associated with mental health, like 
anxiety or depression, agency, economic productivity and 
educational outcomes, regardless of access to a functional 
latrine. We acknowledge that grounding this research in a 
specific population raises questions about applicability to 
other populations and settings. Nonetheless, we envision 
this work to be the start of a necessary discourse and that 
further research with other populations will lead to valida-
tion or adjustment as needed.
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MetHoDs
setting and population
This research was conducted in March–April 2014 in 
Odisha, India within a subsample of rural communi-
ties previously engaged in a cluster randomised trial. 
The trial evaluated the impact of a rural sanitation 
intervention within the context of India’s Total Sani-
tation Campaign.30 Participants were either from 
a community that received the intervention or that 
served as controls. Toilets were typically outside the 
home, required fetched water for manual flushing 
and had cement brick walls. Not all had roofs or 
doors because these were not subsidised. Additional 
information about the setting and intervention are 
published elsewhere.31

Odisha has 33% of the population living below the 
poverty line, which is higher than 24 of the 30 states.32 
Attainment of secondary education by women in Odisha 
is among the lowest nationally and women’s labour force 
participation is declining.33

Data collection
Free-list interviews (FLIs) and focus group discus-
sions (FGDs) were used to understand women’s voiced 
concerns and to build an understanding of sanitation 
insecurity.34 Two coauthors experienced in qualitative 
methods and fluent in English and Oriya (MR and MD) 
conducted all interviews and discussions.

Free-list interviews
Free-listing, an elicitation technique for understanding 
shared perceptions among a group of individuals,34 
aimed to learn about women’s urination, defecation 
and menstruation concerns and determine the extent 
concerns were shared among participants.

Members of the research team purposively selected 
eight communities that varied along four dimensions: 
previous intervention status, toilet coverage, water access 
and seasonal conditions.

When sampling individuals, we sought variation 
across four life stages: (1) unmarried women (UMW) 
living with their parents; (2) women who had recently 
(past 3 years) married (RMW); (3) women married 
(MW) over 3 years and (4) women older than 49 
years (OW). We believed sanitation insecurity would 
vary across these stages. UMW living in their parents’ 
home typically have greater resource control and thus 
exert control over their personal hygiene more than 
RMW; RWM depend on others because they have 
limited independent mobility outside the home.35 36 
MW typically have greater mobility freedom and social 
status than RMW.37 OW have increased incontinence 
risk, unique needs related to ageing, like difficulty 
walking or squatting, and are under-represented in 
national surveys and sanitation studies.38 Community 
contacts aided recruitment.

We aimed to interview at least 64 women one-on-one 
(two per stage per community)—more than the 30 

recommended for free lists—due to the variability in 
our sample.34 We asked women to list concerns ‘women 
in this community’ had when urinating, defecating and 
menstruating, and probed to identify temporal influence 
(eg, diurnal, seasonal) and variation across pregnancy 
and dependency status. Menopausal women answered 
menstruation questions based on memory. All interviews 
were conducted in private spaces, typically within the 
home, and lasted 30–90 min.

Focus group discussions
FGDs aimed to elicit detail about concerns reported in 
interviews. They enable participant discussion and served 
to discern if concerns reported in interviews were widely 
held. FGD tools were developed based on free-list inter-
view results. We aimed to conduct eight FGDs across 
four communities, four with UMW and four with women 
married for any time period (RMW, MW, OW). We asked 
women to discuss urination, defecation and menstru-
ation concerns and queried concerns mentioned in 
the interviews if not discussed organically. FGDs lasted 
1–2 hours and were held in private spaces (school, temple 
or house).

Data management and analysis
Interviews and FGDs were digitally recorded and 
translated directly into English. MR and MD listed all 
concerns reported during each interviews and listened 
to recordings to verify lists. BAC recreated the lists from 
transcripts for reliability, generated frequencies of noted 
concerns and created analytic codes from the concerns 
and applied them to both interview and FGD transcripts 
using MAXQDA software. We then used applied thematic 
analysis to examine themes, present participant’s voiced 
experiences and build conceptual models.39 Specifically, 
for each concern we aggregated coded text into summa-
tive tables, sorted tables by participant type to identify 
variation across stage and wrote memos for conceptual 
depth. To generate the definition, we pulled key themes 
from each of the dimensions identified. The definition, 
therefore, reflects the specific and subjective circum-
stances of the population engaged.

ethics
The Emory University Institutional Review Board 
(Atlanta, Georgia, USA) and KIIT University Ethics 
Review Committee (Bhubaneswar, India) approved study 
protocols. Women provided oral consent prior to partic-
ipation.

results
Participant characteristics
Sixty-nine women aged 18–75 years (16 UMW, 12 RMW, 
22 MW, 19 OW) participated in interviews and 46 women 
aged 18–70 years participated in 8 FGDs (5–7 participants 
each; 23 unmarried and 23 married women) (table 1). 
For interview participants, 100% were Hindu, 26% had 
at least some primary education, 66% were general caste, 

group.bmj.com on January 4, 2018 - Published by http://gh.bmj.com/Downloaded from 

http://gh.bmj.com/
http://group.bmj.com


4 Caruso BA, et al. BMJ Glob Health 2017;2:e000414. doi:10.1136/bmjgh-2017-000414

BMJ Global Health

62% had children and 54% had a toilet within their 
household compound. For FGD participants, 98% were 
Hindu, 28% had at least some primary education, 65% 
were general caste, 50% had children and 59% had a 
toilet within their household compound. No recently 
married women participated in FGDs; family members 
did not give them permission.

sanitation concerns are multidimensional
Nearly all women in interviews indicated concerns about 
urination (91%), defecation (94%) and menstruation 
(97%). They identified multiple unique concerns for each 
of these behaviours (urination: 29 concerns; defecation: 
39 concerns; menstruation 32 concerns; see table 2 for 
top concerns and frequencies and online supplementary 

Table 1 Demographic information for participants in FLI (n=69) and FGD (n=46)

All Unmarried women
Recently 
married women Married women Women older than 49 years

FLI participants 69 16 23% 12 17% 22 32% 19 28%

Intervention community (vs 
control)

28 41% 5 31% 4 33% 9 41% 10 53%

Age* 36.6 (18–75) 20.7 (18–28) 23.2 (20–27) 34.0 (24–47) 61.3 (50–75)

Education

  None 16 23% 0 0% 0 0% 4 18% 12 63%

  Some primary 18 26% 1 6% 3 25% 7 32% 7 37%

  Some secondary 28 41% 10 63% 9 75% 9 41% 0 0%

  Some tertiary 7 10% 5 31% 0 0% 2 9% 0 0%

Below poverty line card† 55 85% 14 88% 11 100% 15 75% 15 83%

Hindu 69 100% 16 100% 12 100% 22 100% 19 100%

Caste‡

  Brahmin 4 6% 1 7% 0 0% 2 9% 1 5%

  General caste 44 66% 12 80% 8 73% 12 55% 12 63%

  Scheduled caste (SC) 5 7% 0 0% 0 0% 3 14% 2 11%

  Other backward caste (OBC) 12 18% 2 13% 3 27% 4 18% 3 16%

  Scheduled tribe 2 3% 0 0% 0 0% 1 4% 1 5%

Children 43 62% 0 0% 4 33% 20 91% 19 100%

Water source within compound 43 63% 12 75% 7 58% 13 59% 11 61%

Toilet within compound 37 54% 10 63% 9 75% 9 41% 9 47%

Focus group discussion 
participants

46 23 50% 16 35% 7 15%

Intervention community 22 48% 10 43% 7 44% 5 71%

Age* 30.7 (18–70) 19.2 (18–23) 34.8 (20–48) 59.7 (51–70)

Education

  None 1 2% 0 0% 0 0% 1 14%

  Some primary 13 28% 0 0% 8 50% 5 72%

  Some secondary 12 26% 5 22% 6 38% 1 14%

  Some tertiary 20 44% 18 78% 2 12% 0 0%

Below poverty line card† 29 67% 16 70% 10 71% 3 50%

Hindu 45 98% 22 96% 16 100% 7 100%

Caste‡

  Brahmin 1 2% 1 4% 0 0% 0 0%

  General caste 30 65% 12 52% 11 69% 7 100%

  SC 8 17% 5 22% 3 19% 0 0%

  OBC 7 15% 5 22% 2 13% 0 0%

  Scheduled tribe 0 0% 0 0% 0 0% 0 0%

Children 23 50% 0 0% 16 100% 7 100%

Water source within compound 32 70% 16 70% 11 69% 5 71%

Toilet within compound 27 59% 14 61% 8 50% 5 71%

*Not all women know their age; some guessed.
†Missing data for four FLI women; missing data for three FGD women.
‡ Missing data for two FLI women. While only two women reported to be from ‘scheduled tribes’, <1% of Puri residents identify as from scheduled tribes.49

FGD, focus group discussions; FLI, free-list interviews.
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Table 2 Type and frequency of urination, defecation and menstruation concerns overall, and by participant type and latrine 
status*

Concern All Unmarried 
Recently 
married Married Older woman Toilet No toilet

Urination†

  Urination 
place

47 74.6% 11 73.3% 10 90.9% 14 66.7% 12 75.0% 25 73.5% 22 75.9%

  People 42 66.7% 14 93.3% 6 54.5% 12 57.1% 10 62.5% 22 64.7% 20 69.0%

  Fear 40 63.5% 13 86.7% 10 90.9% 10 47.6% 7 43.8% 22 64.7% 17 58.6%

  Need support 26 41.3% 10 66.7% 5 45.5% 7 33.3% 4 25.0% 14 41.2% 12 41.4%

  Wet 21 33.3% 9 60.0% 3 27.3% 4 19.0% 5 31.3% 9 26.5% 12 41.4%

  Squat 21 33.3% 0 0.0% 3 27.3% 6 28.6% 12 75.0% 13 38.2% 8 27.6%

  Urine 
infection

19 30.2% 6 40.0% 4 36.4% 6 28.6% 3 18.8% 10 29.4% 9 31.0%

  Get dirty 17 27.0% 9 60.0% 3 27.3% 4 19.0% 1 6.3% 8 23.5% 9 31.0%

  Suppress 16 25.4% 5 33.3% 5 45.5% 3 14.3% 3 18.8% 11 32.4% 5 17.2%

Defecation†

  Defecation 
place

47 72.3% 10 71.4% 8 72.7% 15 71.4% 14 73.7% 17 51.5% 30 96.8%

  Fear 36 55.4% 10 71.4% 5 45.5% 12 57.1% 9 47.4% 16 48.5% 20 64.5%

  Need support 33 50.8% 5 35.7% 6 54.5% 13 61.9% 9 47.4% 16 48.5% 17 54.8%

  People 27 41.5% 9 64.3% 5 45.5% 7 33.3% 6 31.6% 8 24.2% 19 61.3%

  No proper 
facility

23 35.4% 3 21.4% 3 27.3% 10 47.6% 7 36.8% 1 3.0% 22 71.0%

  Get dirty 21 32.3% 5 35.7% 5 45.5% 6 28.6% 5 26.3% 6 18.2% 15 48.4%

  Support 
others

20 30.8% 3 21.4% 3 27.3% 4 19.0% 10 52.6% 9 27.3% 11 35.5%

  Water 18 27.7% 3 21.4% 3 27.3% 7 33.3% 4 21.1% 12 36.4% 6 19.4%

  Walk 17 26.2% 1 7.1% 1 9.1% 5 23.8% 9 47.4% 6 18.2% 11 35.5%

  Suppress 15 23.1% 6 42.9% 2 18.2% 5 23.8% 2 10.5% 6 18.2% 9 29.0%

  Dependents 14 21.5% 2 14.3% 3 27.3% 5 23.8% 4 21.1% 8 24.2% 6 19.4%

  Health 13 20.0% 5 35.7% 1 9.1% 4 19.0% 3 15.8% 5 15.2% 8 25.8%

  Squat 13 20.0% 0 0.0% 2 18.2% 6 28.6% 5 26.3% 8 24.2% 5 16.1%

  Support 
barrier

13 20.0% 4 28.6% 2 18.2% 4 19.0% 3 15.8% 6 18.2% 7 22.6%

  Wet 13 20.0% 5 35.7% 2 18.2% 2 9.5% 4 21.1% 6 18.2% 7 22.6%

Menstruation†

  Bathing 35 52.2% 12 75.0% 7 58.3% 13 61.9% 3 16.7% 19 51.4% 16 53.3%

  Washing 
cloth

34 50.7% 8 50.0% 8 66.7% 9 42.9% 9 50.0% 19 51.4% 16 53.3%

  Drying cloth 31 46.3% 10 62.5% 3 25.0% 11 52.4% 7 38.9% 16 43.2% 15 50.0%

  General 
discomfort

29 43.3% 11 68.8% 2 16.7% 7 33.3% 10 55.6% 12 32.4% 17 56.7%

  People 25 37.3% 8 50.0% 4 33.3% 7 33.3% 6 33.3% 13 35.1% 12 40.0%

  Pain 23 34.3% 8 50.0% 4 33.3% 7 33.3% 6 33.3% 13 35.1% 12 40.0%

  Feel dirty 20 29.9% 8 50.0% 4 33.3% 3 14.3% 5 27.8% 9 24.3% 11 36.7%

  Restrictions 20 29.9% 7 43.8% 3 25.0% 6 28.6% 4 22.2% 13 35.1% 7 23.3%

  Irregularity 18 26.9% 4 25.0% 6 50.0% 6 28.6% 2 11.1% 14 37.8% 4 13.3%

  Need support 15 22.4% 4 25.0% 2 16.7% 7 33.3% 2 11.1% 10 27.0% 5 16.7%

*Only concerns listed by ≥20% of participants overall in table. See supplement for all concerns.
†Six women did not indicate urination concerns, four did not indicate defecation concerns, two did not indicate menstruation concerns.
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tables 1-4 for full lists and concern definitions). Women 
in FGDs confirmed the concerns noted in interviews.

Based on the concerns noted, the conceptual model 
(figure 1) depicts how sanitation insecurity is defined 
by concerns across multiple dimensions and can lead to 
various health consequences and strategies for adapting 
or coping. The dimensions are nested and include: the 
sociocultural context; the physical environment; the 
social environment and personal constraints. Physical 
environment and social environment are overlapping; 
concerns from one dimension are largely inter-related 
with those of the other. Furthermore, we highlight how 
gender is a prominent element of each dimension. The 
model also shows how life course stage, season, time of 
day and menstrual status influence concerns, sanitation 
insecurity and potential consequences. In the following 
sections, we present thematic results from interviews and 
FGDs by dimension to elucidate the concerns reported 
and potential impacts on behaviour and health. We then 
discuss the resulting definition of sanitation insecurity.

sociocultural context
Several of the urination, defecation and menstruation 
concerns women described focused on upholding their 
gendered roles within the household and community. 
Women were expected to defecate at dawn or dusk for 
discretion, and defecation or urination could not inter-
fere with responsibilities, like cooking or caring for family 
members. Men, they reported, could go as needed. Some 
worried about not having urges at appropriate times, or 
having urges at inappropriate times, particularly if ill. 
While one toilet owner and several non-owners said that 
toilet ownership enabled use as needed, some women 

in large households said toilets were often occupied by 
others.

Women, most often RMWs, were concerned about 
their needs disrupting household work and feared 
the consequences of abandoning obligations or 
dependents:

Once I had gone out to urinate leaving my kids at home. 
I told my daughter to watch her baby brother until I 
returned. My mother-in-law was angry as how I could leave 
behind two small kids… So there is always a fear if we leave 
behind kids. (FLI, RMW, Toilet)

Most women adapted by suppressing:

Say it is time for children to go to school. No matter what, 
[I] will have to make them ready by 9:30…if you have 
the pressure to urinate or defecate, you have to suppress. 
(FGD, MW, Toilet)

Women also worried about the expectation to help 
dependents with insecurity, outcomes, andinsecurity, 
outcomes, andtheir needs:

When [our mother-in-law] is going to urinate … we are 
forced to take (her)… If we do not go, she will urinate on 
the bed…When she gets pressure she will ask us to go with 
her to the field and if we do not accompany, she defecates 
on the bed. (FGD, MW, Toilet)

Some women thought having a toilet would facilitate 
helping dependents, but others said toilets created addi-
tional work, like fetching water or cleaning. Supporting 
others was particularly difficult when pregnant.

Menstruation interfered with the responsibilities 
women were expected to fulfil. Women said menstru-
ation made them ‘polluted’, restricted activities and 

Figure 1 Sanitation insecurity is defined by varied and multidimensional concerns, which can lead to various health outcomes 
and adaptation and coping strategies. Temporal variations can influence concerns, sanitation insecurity, outcomes, and coping 
and adaptation strategies.
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caused frustration, confusion, embarrassment and a 
sense of injustice:

(Menstruation) may start on some religious occasion 
then I can’t perform any rituals…. Boys don’t have this 
problem…we are the ones who suffer…there is chance of 
huge public embarrassment. (FLI, UMW, Toilet)

Menstruating women can only fulfil obligations like 
cooking or childcare after bathing:

I go to the pond, bring a bucket of water and come back…
But until then I don’t do any other works. Even if the child 
cries, I won’t pacify him. This is the problem at that time. 
(FLI, OW, No Toilet)

Overall, women lacked control, many saying ‘What to 
do?’ after describing concerns. Some exercised control 
by limiting food and water:

I do not eat at night out of the fear that I will have the 
pressure to defecate… Recently I had been admitted in 
the hospital as I reduced eating. The doctor was angry… 
he said that if you do not eat at night you will die. (FGD, 
UMW, Toilet)

Physical environment
Women in all stages worried most about where they 
urinated, defecated, bathed when menstruation started, 
and washed, dried and disposed of their menstrual mate-
rials. Women expressed these concerns regardless of 
whether they owned a toilet (see table 2).

Three-quarters of women worried about where they 
urinated. While most participants who owned toilets 
reported having used them to defecate (FLI: 95%; FGD: 
100%), far fewer participants reported ever having used 
them to urinate (FLI: 14%; FGD 41%). Women consid-
ered toilets unfit for urination:

We have to change our clothes if we go to the toilet. We do 
not enter the house in the same clothes we were wearing 
during defecation. We do not go to urinate in the toilet. 
(FLI, MW, Toilet)

Women typically urinated in their backyards, worrying 
about privacy and filth. They feared acquiring a ‘urine 
infection’ from urinating where someone had previ-
ously gone: "People have fear of urine infection… Say 
if a diabetic is sitting to urinate…If we go and urinate 
there, that disease will come to our body" (FGD, MW, 
No Toilet). This concern was most common among 
UMW (40%), RMW (36%) and MW (29%), who worried 
infertility or harm to unborn children may result. Many 
women wanted a private, enclosed space for urinating.

Almost all women without toilets expressed concerns 
about where they defecated (97%). Women were specif-
ically worried about defecation sites lacking privacy or 
being filthy: "The field is dirty… There will be defeca-
tion over defecation, how to sit above it?" (FLI, OW, No 
Toilet). These conditions led women to worry about 
health, particularly women without toilets (toilet: 15%; 
no toilet 26%): "In the field, all defecate… If you sit to 
defecate on it, you get many types of diseases. That fear is 

there" (FLI, UMW, No Toilet). Women in FGDs discussed 
how they were even more concerned about where they 
urinated and defecated during menstruation because 
they perceived an increased infection risk: "Then the 
bleeding that we have is direct so it has direct connection 
with the body… so feel scared. There is more worry for 
infection" (FGD, UMW, No Toilet).

Women coped with open defecation environments 
that were filthy with faeces, urine and mud, or that 
lacked privacy by walking far to alternative locations or 
by waiting for privacy. Women also waited if men or boys 
occupied areas where they would bathe after defecating. 
However, waiting or walking led women to worry about 
being gone too long, interfering with household obliga-
tions. Time spent and obligations missed were of greatest 
concern to UMW and MW:

At times we face trouble… If a boy is coming to the river 
after defecation for bathing…then we have to wait until he 
finishes and goes. (FLI, UMW, Toilet)

Although fewer women with toilets expressed concern 
about where they defecated, 52% of toilet owners indi-
cated that where they defecated was concerning to them. 
Toilets were not always perceived to be better than fields. 
One RMW stopped using the toilet when pregnant due 
to perceived risks:

When I was pregnant with my son, I mostly did not go to 
the latrine…I used to go out in the open. I would not have 
seen who had urinated (in the latrine) and whether they 
washed or not…if their diseases infect us then our child 
would be affected. (FLI, RMW, Toilet)

RMW were more concerned than others that their 
toilets were unusable because of broken doors or 
roofs, visible faeces or odour. Without doors, women 
worried about privacy; without roofs, women worried 
about weather. Some RMW said they were forced to use 
toilets, and missed ‘roaming’ with friends to defecate. 
More women with toilets (36%) expressed worry about 
accessing water for defecation than those without (19%). 
Toilets lacked direct water access, so users had to bring 
water for flushing and cleaning themselves. Women who 
defecated outside typically went near water sources to 
facilitate cleaning. Water fetching for defecation was a 
deterrent to toilet use, particularly among elderly, infirm 
or pregnant women: "We have become old. To fetch a 
bucket of water is difficult" (FGH, OW, Toilet).

Women with and without toilets worried about 
urinating or defecating in the monsoon season. They felt 
conditions were dirtier due to mud and standing water, 
resulting in more work cleaning clothing, greater risks 
to health due to exposure, increased fear of injury from 
slipping and greater challenges finding suitable loca-
tions. Women with functional, roofed toilets indicated 
that they used them for defecation during the monsoons, 
even if they usually practised open defecation: "In the 
rainy season we don’t go outside… We have to walk on 
the mud and slush, hold an umbrella and go and still 
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get wet. So I don’t go out, use the latrine instead" (FLI, 
UMW, Toilet). Furthermore, not all toilets could be used 
year-round because of construction quality or flooding. 
Women adapted:

We have to walk in water, which is up to the chest level… 
The toilet will be filled with water, so we cannot use it…
Our father-in-law ties a huge piece of wood in between two 
coconut trees for we daughter-in-laws to defecate. (FLI, 
MW, Toilet)

Navigating terrain at night during monsoons was 
very challenging. Advanced age, illness or pregnancy 
augmented difficulty. Women worried that all locations 
were unsafe at night because of darkness, distance and 
potential harm from men, animals, insects and ‘ghosts’:

At night in our jungles there are many animals… have that 
fear something would bite. (FLI, UMW, No Toilet)

Here in our neighbouring village… Three or four (men) 
lifted the girl and raped her…she was lying almost dead… 
Be it daughter-in-law or daughters, where will they go? We 
have no fear. We are 60, 65, 70, we think who will rape us? 
(FGD, OW, Toilet)

During menstruation, women also worried about 
where they were to manage their needs and were specif-
ically concerned about lacking private, convenient and 
clean spaces for bathing when menstruation started, 
changing and disposing materials and washing and 
drying reusable menstrual cloths or soiled clothing. 
These activities necessitate discretion and often require 
access to several different spaces, whether ponds, water 
pumps or rooms in the home. They thought toilets were 
unsuitable locations for changing or washing materials 
because they lacked water, or were considered unhealthy: 
"If we wash it in the toilet where we go to defecate and 
urinate, we will have disease" (FLI, RMW, Toilet). Only 
one woman mentioned occasionally bathing inside and 
only three mentioned ever washing menstrual cloths 
inside: "Nobody gets to see. I close the door from that 
side. They would think ‘daughter has gone to defecate’. 
Meanwhile, I wash the cloth" (FLI, UMW, Toilet).

Women worried that accessing water sources for bathing 
and washing cloths, clothing and bedding (if menstrua-
tion begins when sleeping) was not always feasible. These 
activities were typically carried out at the water source, 
which were not always private. Water access was of greatest 
concern to RMW, who had restricted mobility and largely 
depended on others for water or had to use sources that 
were nearby and unclean or not always private.

Several women, particularly UMW and RMW, wanted 
disposable pads but indicated that distance to vendors 
or an inability to go to markets themselves limited their 
access. Pads were preferred because cloth was difficult to 
wash and dry, made women feel dirty or could cause leaks 
or chaffing. One UMW described the many difficulties 
she faced managing menstruation:

We go to the pond and wash. Those who have tube well, 
they fetch water … and wash in the backyard … I have 

hatred because it is difficult to wash the cloth. We are not 
able to use sanitary pads. As the market is a little far away, 
we will get them only when we go ourselves … Will we ask 
men and boys to get it for us? …We have to use cloth and 
feel dirty to wash. (FLI, UMW, Toilet)

Disposal of used materials was primarily a concern for 
RMW, who used commercial pads more than others, 
had restricted mobility and were less familiar with their 
community surroundings. They discussed throwing pads 
in ponds, rivers and forested areas:

I only use (pads)…If I throw it (outside), they will know it 
is mine. I will feel bad. If there was a toilet, would have put 
it there… Here, I throw in the jungle. (FLI, MW, No Toilet)

Seasonal conditions and nightfall exacerbated 
menstruation concerns. Women worried about managing 
menstruation during monsoon or winter months because 
of the wet or cold weather, which was even harder if 
menstruation started at night. Washing menstrual cloth 
during the rains was challenging, but drying was harder. 
Cloths could blow off lines, becoming dirty again or 
would not fully dry and be worn while damp, potentially 
leading to chaffed skin.

Social environment
Women worried about being seen and shamed when 
urinating, defecating, entering or leaving toilets, bathing 
at menstrual onset or washing, drying and disposing 
of materials. UMW were most concerned about being 
shamed and hurting their reputations and marriage pros-
pects. If they had privacy, women worried it was ephem-
eral:

When we defecate outside and suddenly any male comes 
over, we stand up. We either hold the feces at that moment 
or if it was already out as we stood up then we get it all over 
our legs. (FGD, MW, No Toilet)

Regarding menstruation, one UMW said:

If we wash at day time, there would be people moving 
around… people will look at us and will say that girl has no 
brains… we need a place where if we wash the cloth no one 
can see. (FLI, UMW, No Toilet)

Regardless of toilet ownership, women were 
concerned about needing social support for all activi-
ties, particularly women with no or few female family 
members: "If we would be cooking…will have to look 
for someone to watch… Will have to rush" (FLI, MW, No 
Toilet). Women worried most about finding support at 
night, when they feared harm. Without support, women 
adapted by using suboptimal locations, suppressing or 
going alone:

(My husband) must be thinking that he is working all day 
and my wife is disturbing me and saying ‘come let’s go 
defecate’. So once I thought I will not wake him up …I 
was sitting there to defecate, it must be 2am… someone 
clapped. I was scared… He said ‘You did not call me! How 
did you go alone!' (FLI, MW, Toilet)
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When menstruation starts, women had difficulty getting 
support for bathing, particularly during monsoons or at 
night:

Tension is—who will I call to go along with me? I can’t 
touch the clothes I have to change into. Suppose it starts 
at midnight. People are already sleeping deeply. Will they 
wake up when I call them? … You will surely feel guilty or 
not? (FLI, MW, Toilet)

Personal constraints
Many women noted concerns that related to their own 
physical issues or abilities to tend to their needs. For 
example, walking to distant defecation locations and 
squatting to urinate or defecate were worrisome for 
older and pregnant women, causing exhaustion from 
substantial physical exertion and apprehension about 
falling, particularly when navigating unsteady terrain 
during inhospitable weather. Some OW who previously 
preferred open defecation expressed interest in toilets 
so they could walk less. OW who already had toilets, 
however, indicated that fetching water to clean and flush 
toilets was straining. A few women reported concerns and 
frustration regarding urinary and faecal incontinence or 
irregular menstruation:

Whenever I want to defecate urgently, then my hand and 
legs get soiled with it. (FLI, MW, Toilet)

no urination, defecation and menstruation concerns
Four interview participants had no urination concerns 
(one MW, three OW), two had no defecation concerns 
(one UMW, one MW), two had neither urination nor defe-
cation concerns (one UMW, one RMW) and two had no 
menstruation concerns (one MW, one OW). Women with 
no urination concerns had drains in their courtyards for 
night use or areas that enabled privacy for daytime use (ie, 
bathroom, shed, secluded backyard); two indicated that 
they had lights so felt safe at night and two comfortably 
used umbrellas. Those with no concerns about defecation 
had roofed toilets that were usable year-round.

sanitation insecurity definition
Drawing on these findings, we propose a definition for 
sanitation insecurity that accounts for the multidimen-
sional concerns reported by women and the factors that 
influence those concerns:

Insufficient and uncertain access to a socio-cultural and 
social environments that respect and respond to the 
sanitation needs of individuals, and to adequate physical 
spaces and resources for independently, comfortably, 
safely, hygienically, and privately urinating, defecating, and 
managing menses with dignity at any time of day or year as 
needs arise in a manner that prevents fecal contamination 
of the environment and promotes health.

This definition integrates the gendered, sociocultural 
context (respects, responds, independently; as needs 
arise, ie, not dependent or suppressing for gendered 
responsibilities), physical environment (insufficient and 

uncertain access; adequate spaces/resources; comfort; 
cleanliness; safety), the social environment (privacy; 
dignity), personal needs (urination; defecation; menstru-
ation) and temporal variability (any time, as needs arise). 
It also necessarily contains reference to health and the 
need to prevent environmental faecal contamination. 
The terms intentionally remain broad to enable applica-
bility across the population given varied needs. Adequate 
spaces may include both toilets and bathing areas to 
enable urination and menstrual management; resources 
may include water access, vessels for hauling water, shoes, 
lights/torches, menstrual management materials and 
social support among others.

DIsCussIon
Our research elucidated a definition of sanitation inse-
curity from women’s voiced defecation, urination and 
menstruation concerns. This research is among a growing 
number of sanitation studies including women at various 
life stages,17 18 but uniquely includes older women. Our 
findings revealed that women have many shared concerns, 
but that intensity varies by life stage, time of day, season 
and toilet ownership. These concerns demonstrate that, 
as hypothesised, sanitation insecurity is multidimensional, 
extending beyond facility access. Our definition acknowl-
edges that the sociocultural context, physical environment, 
social environment and personal constraints collectively 
influence women’s sanitation experiences and each dimen-
sion includes gender as a key element.

The Millennium Development Goal target to increase 
‘improved sanitation’ coverage may have limited how 
sanitation programming was conceived of and actual-
ised by focusing exclusively on toilet construction. The 
Sustainable Development Goals specifically prioritise 
the needs of women and girls.4 Efforts to enable women 
and girls to address their needs require transformative 
approaches that also address the gendered, sociocultural 
context that strains women despite facility access.

Providing sanitation has been framed as a human right, 
fundamental for dignity and privacy.40 To address this 
right, however, users must consider facilities private and 
dignified for all needs. The Swachh Bharat Mission in 
India is focusing on building toilets, but toilets alone do 
not address women’s needs, which may explain subop-
timal use and an overall stated preference for open defe-
cation.6 10 36 41 In this study, many women with toilets 
perceived minimal benefit over open defecation; they 
lacked direct water access for postdefecation cleaning 
and flushing, roofs or doors for shelter and privacy, were 
too dark for night use and were not necessarily cleaner or 
more comfortable and convenient than outdoor spaces. 
Research has suggested that women may only become 
more vulnerable as the construction of pour-flush toilets 
increases and water becomes scarce.42 Currently, toilet 
ownership enables a choice, not a solution. For toilets 
to become part of the solution, women need to be 
engaged in decision making about their facilities. The 
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government of India should encourage the non-govern-
mental organisations that are promoting toilets as part 
of the Swachh Bharat Mission to actively involve women. 
Current research reports that these organisations ‘came 
and asked for men’, not women.21

Other researchers have questioned the appropri-
ateness of sanitation facilities for women.35 43 Consis-
tent with research that found toilets only to be used 
for defection,44 few women in our study used toilets to 
urinate or manage menstruation; women considered 
toilets unsuitable for these needs. Globally, menstrual 
hygiene is gaining recognition as a public health issue,45 
but remains ‘largely absent from the sanitation vocabu-
lary’.46 Women’s experiences of urination and associated 
health risks are understudied, likely because urination 
has not been linked to infectious diseases. Still, perceived 
health risks—regardless of whether or not they are actual 
risks—and lack of privacy or resources for menstrua-
tion and urination activities were prominent concerns, 
particularly for unmarried and recently married women. 
These experiences cause stress and assaults to dignity and 
status due to public exposure, as reported by others.16 17 19 
Toilet availability does not necessarily enable the privacy 
women need. Rather, as in a study from Rajasthan, 
toilets can serve to expose women’s menstrual status by 
removing their freedom to privately dispose of materials 
away from the home.47 Women in our study overwhelm-
ingly requested enclosed spaces for private urination and 
menstrual management. While creating facilities condu-
cive to all of women’s needs may be costly, continuing to 
invest in under-used facilities is an expensive endeavour. 
Given that the Swachh Bharat Mission has no prescribed 
sanitation model, the government of India could promote 
the construction of facilities that include bathing spaces 
or other gender-responsive elements.

Women have reported open defecation to be pleasur-
able, convenient, comfortable, healthy and to enable 
socialising outside the home.36 41 Women in our study also 
discussed socialising during open defecation, a practice 
many unmarried women worried about leaving behind on 
marriage. These findings show that toilets may take away 
social freedoms, underscoring how sanitation is more than 
a facility, but an array of behaviours and needs influenced 
by broader norms that are currently overlooked by large-
scale sanitation programmes.

The WASH (water, sanitation and hygiene) sector 
typically focuses on changing the physical environment 
to improve sanitation, however women had concerns 
beyond this dimension. The WASH sector can change 
the physical environment to mitigate concerns related 
to other dimensions. To address social environment 
concerns, women should decide where to place 
toilets to optimise accessibility and safety; low-cost 
lights could be installed for safer, independent use 
and locks could enable privacy. To address personal 
constraints, water could be available within toilets to 
eliminate fetching, walkways could be constructed to 
prevent falling and elevated seats or rails could aid the 

elderly, infirm and pregnant. Furthermore, sanitation 
programming should include messaging that aims 
to ameliorate the sanitation constraints women face 
because of their gender. Women are expected to side-
line their sanitation needs for household obligations 
and the needs of others (see also Khanna and Das20). 
Sanitation programmes are missing opportunities to 
empower women by not tackling these issues outright.

strengths and limitations
The inclusion of various methodologies enhanced the 
validity of findings. Employing interviews and FGDs 
enabled data triangulation; following interviews with 
FGDs enabled validation of initial interview conclusions; 
including women of different life stages and varied 
latrine access enabled comparison and identification of 
exceptional cases and free-listing permitted quantifica-
tion of concerns, increasing the validity of generalisa-
tions about the population.48 We did not engage men, 
children or urban residents, which potentially limited the 
findings. While we did not have recently married women 
represented in FGDs, we do have their voices represented 
through interviews. Given that FGD findings served to 
verify and support interview findings, we do not believe 
their lack of participation impacted results. We also did 
not have representatives of all caste categories in each 
life stage. Mixed-caste FGDs may have impacted what 
individuals felt comfortable communicating. Further 
research should investigate how applicable our sanitation 
insecurity definition is to other populations, including 
men and children, and other settings—like urban areas, 
schools, public spaces—to discern if the findings herein 
are specific to rural women in Odisha or are widely appli-
cable. Exploring other facets of sanitation beyond defe-
cation, urination and menstruation, like waste manage-
ment, or facets of other dimension, like policy, could 
elucidate additional insights.

ConClusIon
This research revealed that women at different life stages in 
rural Odisha, India have a multitude of unaddressed urina-
tion, defecation and menstruation concerns, and informed 
a definition and conceptual model for sanitation insecu-
rity. Ideally, our findings will encourage further research 
in other settings with other populations to validate or 
refine the definition and model. This research has inspired 
the subsequent development of a measure29 that can be 
used to assess sanitation insecurity and evaluate whether 
programmes influence sanitation insecurity scores and, in 
turn, influence other outcomes like psychosocial distress or 
gender inequity among others.

Author affiliations
1Department of Behavioral Sciences and Health Education, Rollins School of Public 
Health, Emory University, Atlanta, Georgia, USA
2Department of Environmental Health, Rollins School of Public Health, Emory 
University, Atlanta, Georgia, USA
3Department of Anthropology, Emory University, Atlanta, Georgia, USA

group.bmj.com on January 4, 2018 - Published by http://gh.bmj.com/Downloaded from 

http://gh.bmj.com/
http://group.bmj.com


Caruso BA, et al. BMJ Glob Health 2017;2:e000414. doi:10.1136/bmjgh-2017-000414 11

BMJ Global Health

4Hubert Department of Global Health, Rollins School of Public Health, Emory 
University, Atlanta, Georgia, USA
5Department of Sociology, Emory University, Atlanta, Georgia, USA
6London School of Hygiene and Tropical Medicine, London, UK

twitter @Caruso_Bethany

Acknowledgements The authors wish to thank the women who participated in 
this research and members of the research team: Parimita Routray, Belen Torondel, 
Sucheta Das Mohapatra, Amrita Pattnaik, Sujata Dehury, Sonam Sahoo and 
Sadasiva Kothia.

Contributors BAC conceived the research. TFC, HLFC, CH, KY and RH contributed 
substantially to research design and tool preparation. MR and MD contributed 
substantially to tool preparation. BAC, MR and MD carried out the research. BAC led 
data analysis. MR and MD contributed substantially to data analysis. BC wrote the 
paper with significant contributions from TFC, HLFC, CH, KY, RH, MR and MD.

Funding This research was made possible with funding from the Bill & Melinda 
Gates Foundation(BMGF). The BMGF had no role in research design, data collection, 
analysis, interpretation of findings or the decision to submit this article. BAC was 
funded in part by the NIH/NIGMS Insti-tutional Research and Academic Career 
Development Award(IRACDA), 5K12-GM000680-17. 

Competing interests None declared.

ethics approval Emory University Institutional Review Board (Atlanta, GA) and 
Xavier Institute of Management Ethical Review Committee (Bhubaneswar, India)

Provenance and peer review Not commissioned; externally peer reviewed.

Data sharing statement No additional data are available.

open Access This is an Open Access article distributed in accordance with the 
terms of the Creative Commons Attribution (CC BY 4.0) license, which permits 
others to distribute, remix, adapt and build upon this work, for commercial use, 
provided the original work is properly cited. See: http:// creativecommons. org/ 
licenses/ by/ 4. 0/

© Article author(s) (or their employer(s) unless otherwise stated in the text of the 
article) 2017. All rights reserved. No commercial use is permitted unless otherwise 
expressly granted.

RefeRences
 1. JMP. Progress on drinking water:sanitation and hygiene: 2017 

Update and SDG Baselines: Joint Monitoring Program: world health 
organization, UNICEF, 2017.

 2. Prüss-Üstün A, Bos R, Gore F, et al; Safer water, better health: costs, 
benefits and sustainability of interventions to protect and promote 
health: world health organization, 2008.

 3. Guerrant RL, DeBoer MD, Moore SR, et al. The impoverished gut--a 
triple burden of diarrhoea, stunting and chronic disease. Nat Rev 
Gastroenterol Hepatol 2013;10:220–9.

 4. UN. Sustainable development goal 6: ensure availability and 
sustainable management of water and sanitation for all. 2016 ht tps:// 
sustainabledevelop ment . un . or g/ sdg6

 5. GOI. Swachh bharat mission-gramin. http:// sbm. gov. in/ SBM/ Default. 
aspx

 6. Clasen T, Boisson S, Routray P, et al. Effectiveness of a rural 
sanitation programme on diarrhoea, soil-transmitted helminth 
infection, and child malnutrition in Odisha, India: a cluster-
randomised trial. Lancet Glob Health 2014;2:e645–e653.

 7. Patil SR, Arnold BF, Salvatore AL, et al. The effect of India's total 
sanitation campaign on defecation behaviors and child health in rural 
Madhya Pradesh: a cluster randomized controlled trial. PLoS Med 
2014;11:e1001709.

 8. Arnold BF, Khush RS, Ramaswamy P, et al. Causal inference 
methods to study nonrandomized, preexisting development 
interventions. Proc Natl Acad Sci U S A 2010;107:22605–10.

 9. Coffey D, Spears D, Vyas S. Switching to sanitation: understanding 
latrine adoption in a representative panel of rural Indian households. 
Soc Sci Med 2017;188:41–50.

 10. Barnard S, Routray P, Majorin F, et al. Impact of Indian total 
sanitation campaign on latrine coverage and use: a cross-sectional 
study in Orissa three years following programme implementation. 
PLoS One 2013;8:e71438.

 11. Sinha A, Nagel CL, Schmidt WP, et al. Assessing patterns and 
determinants of latrine use in rural settings: a longitudinal study in 
Odisha, India. Int J Hyg Environ Health 2017;220:906–15.

 12. Jadhav A, Weitzman A, Smith-Greenaway E. Household sanitation 
facilities and women's risk of non-partner sexual violence in India. 
BMC Public Health 2016;16:1139.

 13. Winter SC, Barchi F. Access to sanitation and violence against 
women: evidence from Demographic Health Survey (DHS) data in 
Kenya. Int J Environ Health Res 2016;26:291–305.

 14. Padhi BK, Baker KK, Dutta A, et al. Risk of adverse pregnancy 
outcomes among women practicing poor sanitation in rural 
india: a population-based prospective cohort study. PLoS Med 
2015;12:e1001851.

 15. Cheng JJ, Schuster-Wallace CJ, Watt S, et al. An ecological 
quantification of the relationships between water, sanitation and 
infant, child, and maternal mortality. Environ Health 2012;11:4.

 16. Bisung E, Elliott SJ. 'Everyone is exhausted and frustrated: exploring 
psychosocial impacts of the lack of access to safe water and 
adequate sanitation in Usoma, Kenya. Journal of Water, Sanitation 
and Hygiene for Development 2016;6:205–14.

 17. Sahoo KC, Hulland KR, Caruso BA, et al. Sanitation-related 
psychosocial stress: a grounded theory study of women across the 
life-course in Odisha, India. Soc Sci Med 2015;139:80–9.

 18. Hulland KR, Chase RP, Caruso BA, et al. Sanitation, stress, and life 
stage: a systematic data collection study among women in Odisha, 
India. PLoS One 2015;10:e0141883.

 19. Hirve S, Lele P, Sundaram N, et al. Psychosocial stress associated 
with sanitation practices: experiences of women in a rural 
community in India. Journal of Water, Sanitation and Hygiene for 
Development 2015;5:115–26.

 20. Khanna T, Das M. Why gender matters in the solution towards safe 
sanitation? reflections from rural India. Glob Public Health 2016;11.

 21. Routray P, Torondel B, Clasen T, et al. Women's role in sanitation 
decision making in rural coastal Odisha, India. PLoS One 
2017;12:e0178042.

 22. Caruso BA, Sevilimedu V, Fung IC, et al. Gender disparities in water, 
sanitation, and global health. Lancet 2015;386:650–1.

 23. Hadley C, Wutich A. Experience-based measures of food and water 
security: biocultural approaches to grounded measures of insecurity. 
Hum Organ 2009;68:451–60.

 24. FAO. The state of food insecurity in the world. Rome: food & 
agriculture organization, 2004.

 25. Hadley C, Freeman MC. Assessing reliability, change after 
intervention, and performance of a water insecurity scale in rural 
Ethiopia. Food Secur 2016;8:855–64.

 26. Stevenson EG, Greene LE, Maes KC, et al. Water insecurity in 3 
dimensions: an anthropological perspective on water and women's 
psychosocial distress in Ethiopia. Soc Sci Med 2012;75:392–400.

 27. Wolfe WS, Frongillo EA. Building household food-security 
measurement tools from the ground up. Food Nutr Bull 
2001;22:5–12.

 28. O'Reilly K. From toilet insecurity to toilet security: creating safe 
sanitation for women and girls. Wiley Interdisciplinary Reviews: 
Water 2016;3:19–24.

 29. Caruso BA, Clasen T, Yount KM, et al. Assessing women's negative 
sanitation experiences and concerns: the development of a novel 
sanitation insecurity measure. Int J Environ Res Public Health 
2017;14:755.

 30. Clasen T, Boisson S, Routray P, et al. The effect of improved 
rural sanitation on diarrhoea and helminth infection: design of a 
cluster-randomized trial in Orissa, India. Emerg Themes Epidemiol 
2012;9:7.

 31. Boisson S, Sosai P, Ray S, et al. Promoting latrine construction and 
use in rural villages practicing open defecation: process evaluation in 
connection with a randomised controlled trial in Orissa, India. BMC 
Res Notes 2014;7:486.

 32. WB. Odisha poverty, growth & inequality. india state breifs. 
Washigton, D.C.: world bank group, 2016.

 33. WB. Odisha gender. India state breifs. Washigton, D.C : world bank 
group, 2016.

 34. Borgatti SP. Elicitation techniques for cultural domain 
analysis Enhanced ethnographic methods: audiovisual techniques, 
focused group interviews, and elicitation techniques ethnographer 
toolkit, 1999:115–51.

 35. Joshi D, Fawcett B, Mannan F. Health, hygiene and appropriate 
sanitation: experiences and perceptions of the urban poor. Environ 
Urban 2011;23:91–111.

 36. Routray P, Schmidt WP, Boisson S, et al. Socio-cultural and 
behavioural factors constraining latrine adoption in rural coastal 
Odisha: an exploratory qualitative study. BMC Public Health 
2015;15:880.

 37. Medhi DK. In her husband's family: a newly wed woman's 
expectations and her new family's attitudes in rural Assam, India. 
Journal of International Women's Studies 2013;4:107–16.

group.bmj.com on January 4, 2018 - Published by http://gh.bmj.com/Downloaded from 

http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://dx.doi.org/10.1038/nrgastro.2012.239
http://dx.doi.org/10.1038/nrgastro.2012.239
https://sustainabledevelopment.un.org/sdg6
https://sustainabledevelopment.un.org/sdg6
http://sbm.gov.in/SBM/Default.aspx
http://sbm.gov.in/SBM/Default.aspx
http://dx.doi.org/10.1016/S2214-109X(14)70307-9
http://dx.doi.org/10.1371/journal.pmed.1001709
http://dx.doi.org/10.1073/pnas.1008944107
http://dx.doi.org/10.1016/j.socscimed.2017.07.001
http://dx.doi.org/10.1371/journal.pone.0071438
http://dx.doi.org/10.1016/j.ijheh.2017.05.004
http://dx.doi.org/10.1186/s12889-016-3797-z
http://dx.doi.org/10.1080/09603123.2015.1111309
http://dx.doi.org/10.1371/journal.pmed.1001851
http://dx.doi.org/10.1186/1476-069X-11-4
http://dx.doi.org/10.2166/washdev.2016.122
http://dx.doi.org/10.2166/washdev.2016.122
http://dx.doi.org/10.1016/j.socscimed.2015.06.031
http://dx.doi.org/10.1371/journal.pone.0141883
http://dx.doi.org/10.2166/washdev.2014.110
http://dx.doi.org/10.2166/washdev.2014.110
http://dx.doi.org/10.1080/17441692.2015.1062905
http://dx.doi.org/10.1371/journal.pone.0178042
http://dx.doi.org/10.1016/S0140-6736(15)61497-0
http://dx.doi.org/10.17730/humo.68.4.932w421317680w5x
http://dx.doi.org/10.1007/s12571-016-0599-1
http://dx.doi.org/10.1016/j.socscimed.2012.03.022
http://dx.doi.org/10.1177/156482650102200102
http://dx.doi.org/10.1002/wat2.1122
http://dx.doi.org/10.1002/wat2.1122
http://dx.doi.org/10.3390/ijerph14070755
http://dx.doi.org/10.1186/1742-7622-9-7
http://dx.doi.org/10.1186/1756-0500-7-486
http://dx.doi.org/10.1186/1756-0500-7-486
http://dx.doi.org/10.1177/0956247811398602
http://dx.doi.org/10.1177/0956247811398602
http://dx.doi.org/10.1186/s12889-015-2206-3
http://gh.bmj.com/
http://group.bmj.com


12 Caruso BA, et al. BMJ Glob Health 2017;2:e000414. doi:10.1136/bmjgh-2017-000414

BMJ Global Health

 38. Singh U, Agarwal P, Verma ML, et al. Prevalence and risk factors 
of urinary incontinence in Indian women: A hospital-based survey. 
Indian J Urol 2013;29:31.

 39. Guest G, MacQueen KM, Namey EE. Applied thematic analysis. 
Thousand Oaks, CA: SAGE Publications, Inc, 2012.

 40. UN. The human right to water and sanitation. New York, United 
Nations, 2010.

 41. Coffey D, Gupta A, Hathi P, et al. Revealed preference for open 
defecation. Economic & Political Weekly 2014;49:43.

 42. Kumar A. Beyond toilets and targets: sanitation mission in India. Dev 
Pract 2017;27:408–13.

 43. Sommer M, Kjellén M, Pensulo C. Girls' and women's unmet 
needs for Menstrual Hygiene Management (MHM): the interactions 
between MHM and sanitation systems in low-income countries. 
Journal of Water, Sanitation and Hygiene for Development 
2013;3:283–97.

 44. O'Reilly K, Louis E, Thomas E, et al. Combining sensor monitoring 
and ethnography to evaluate household latrine usage in rural 

India. Journal of Water, Sanitation and Hygiene for Development 
2015;5:426–38.

 45. Sommer M, Hirsch JS, Nathanson C, et al. Comfortably, safely, and 
without shame: defining menstrual hygiene management as a public 
health issue. Am J Public Health 2015;105:1302–11.

 46. Tilley E, Bieri S, Kohler P. Sanitation in developing countries: a review 
through a gender lens. Journal of Water, Sanitation and Hygiene for 
Development 2013;3:298–314.

 47. O'Reilly K. Combining sanitation and women's participation 
in water supply: an example from Rajasthan. Dev Pract 
2010;20:45–56.

 48. Maxwell JA. Qualitative research design: an interactive approach. 
Sage 2012.

 49. Puri district population, caste, religion data (Odisha) - census 2011. 
secondary puri district population, caste, religion data (Odisha) - 
census 2011. 2017 https://http://www. censusindia. co. in/ district/ 
puri- district- odisha- 387.

group.bmj.com on January 4, 2018 - Published by http://gh.bmj.com/Downloaded from 

http://dx.doi.org/10.4103/0970-1591.109981
http://dx.doi.org/10.1080/09614524.2017.1290050
http://dx.doi.org/10.1080/09614524.2017.1290050
http://dx.doi.org/10.2166/washdev.2013.101
http://dx.doi.org/10.2166/washdev.2015.155
http://dx.doi.org/10.2105/AJPH.2014.302525
http://dx.doi.org/10.2166/washdev.2013.090
http://dx.doi.org/10.2166/washdev.2013.090
http://dx.doi.org/10.1080/09614520903436976
https://http://www.censusindia.co.in/district/puri-district-odisha-387
https://http://www.censusindia.co.in/district/puri-district-odisha-387
http://gh.bmj.com/
http://group.bmj.com


rural Odisha, India
urination, defecation and menstruation in 

ofinsecurity: women's gendered experiences 
Understanding and defining sanitation

Hannah LF Cooper
Regine Haardörfer, Manaswini Rout, Munmun Dasmohapatra and 
Bethany A Caruso, Thomas F Clasen, Craig Hadley, Kathryn M Yount,

doi: 10.1136/bmjgh-2017-000414
2017 2: BMJ Glob Health 

 http://gh.bmj.com/content/2/4/e000414
Updated information and services can be found at: 

These include:

References
 #BIBLhttp://gh.bmj.com/content/2/4/e000414

This article cites 36 articles, 6 of which you can access for free at: 

Open Access

http://creativecommons.org/licenses/by/4.0/
use, provided the original work is properly cited. See: 
others to distribute, remix, adapt and build upon this work, for commercial
the Creative Commons Attribution (CC BY 4.0) license, which permits 
This is an Open Access article distributed in accordance with the terms of

service
Email alerting

box at the top right corner of the online article. 
Receive free email alerts when new articles cite this article. Sign up in the

Collections
Topic Articles on similar topics can be found in the following collections 

 (12)Public health
 (496)Open access

Notes

http://group.bmj.com/group/rights-licensing/permissions
To request permissions go to:

http://journals.bmj.com/cgi/reprintform
To order reprints go to:

http://group.bmj.com/subscribe/
To subscribe to BMJ go to:

group.bmj.com on January 4, 2018 - Published by http://gh.bmj.com/Downloaded from 

http://gh.bmj.com/content/2/4/e000414
http://gh.bmj.com/content/2/4/e000414#BIBL
http://creativecommons.org/licenses/by/4.0/
http://gh.bmj.com//cgi/collection/unlocked
http://gh.bmj.com//cgi/collection/public_health
http://group.bmj.com/group/rights-licensing/permissions
http://journals.bmj.com/cgi/reprintform
http://group.bmj.com/subscribe/
http://gh.bmj.com/
http://group.bmj.com

