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Abstract 
Background: Anaemia is a major public health problem especially among poorer segments of the population in developing countries. 
Currently 52% of Indian women of reproductive age are anaemic. Globally, 1.1 billion people still practices open defecation, of which 
638 million are in India. A significant amount of the global burden of disease is caused by poor sanitation, as well as unsafe drinking 
water and hygiene. Open defecation and poor hygiene practice are prevalent in India. Relationships between sanitation practice and 
anaemia have not been well characterized in Odisha. Therefore, this study was undertaken among women in reproductive age, to find 
out their sanitation and hygiene practices and to evaluate the prevalence of anaemia among women and its association with sanitation 
practices. 
Methods: We conducted a community based cross-sectional study among women aged 18-49 yrs with a representative study sample 
(N=550) in rural Odisha. Descriptive statistics was used for determining the prevalence of anaemia among women. Logistic regression 
was used to establish the association between sanitation practice and anaemia. 
Results: The current study shows that the prevalence of anaemia was found to be 45.64 percent among study participants. Among 550 
women, 116 (21.09%) were using latrine and 434 (78.91%) going for open defecation. Among 434 women going for open defecation, 
228 were anaemic. In the multivariate adjusted model, significant association with anaemia among those who were practicing open 
defecation AOR 2.18, C.I. (1.35-3.51), P-value 0.001 was found. 
Conclusion: Health promotion and behavioural changes that impact on defecation practice which can decrease the risk of anaemia 
may be targeted. In future, public health interventions can be needed to reduce the burden of anaemia among women living in rural 
area where there is limited access to adequate sanitation at community level, which can prevent and treat anaemia among women. 
 
Keywords: Anaemia, Prevalence, Poor Sanitation Practice, Rural Women. 
 
Introduction 

Anaemia is a worldwide public health issue which affect both the developing and developed countries along with greater 
impact on economic and social development (Melku & Agma, 2015). According to World Health Organization (WHO) anaemia is 
defined as ‘’haemoglobin level of 11 g/dl or less’’ (Lone et al., 2004). It can affect anyone at any stage of life cycle of individual but 
pregnant women, young children and other women of reproductive age are more vulnerable (Melku & Agmas,2015). Anaemia affects 
1.62 billion people (24.8%) globally. Among that 56 million (41.8%) are pregnant women (Melku & Agmas, 2015).Anaemia is the 
most common problem among women which contributes maternal mortality and perinatal mortality in a large scale. In Bangladesh 
about 74 percent of pregnant women, in Nepal about 63 percent, in Sri Lanka and Myanmar about 58 percent, and in Indonesia 51 
percent suffer from anaemia (Kaur,2014). According to National Family Health Survey (NFHS-3), prevalence of anaemia among 
adolescent girls to be 52-88%, 70-80% in children and 70% in pregnant women (Raj & Chopra, 2016). Particularly in developing 
countries among adolescent girls comprise a vulnerable group where they traditionally got married at early age which leads to greater 
risk of their reproductive morbidity and mortality (Raj & Chopra, 2016). In India, prevalence of anaemia is higher in all age groups as 
measured to other developing countries as well as affects an approximate 50% of the total population. The prevalence and severity of 
anaemia is high among women as compared to men. It is evaluated that about 20%-40% of maternal deaths in India occur due to 
anaemia and one in every two Indian women (56%) suffers from some sort of anaemia. District Level Household Survey (DLHS) 
evaluated that low-birth-weight infants, young children and women of childbearing age are at higher risk of developing anaemia. That 
way Anaemia begins in childhood, worsens during adolescence in girls and gets aggravated during pregnancy (Kaur, 2014).Anaemia 
during pregnancy can lead to poor pregnancy outcomes. There are various studies have been done which reveals the association 
between maternal anaemia with maternal and foetal complications (Melku & Agmas, 2015). The incidence of premature births, low 
birth weight, and high perinatal mortality are mostly due to maternal anaemia which arbitrate the pregnancy outcome (Kaur et al., 
2015). It increases the risk of neonatal cognitive impairment and lowered immune status of women as well (Melku & Agmas, 
2015).Anaemia is a disease with multiple causes both non-nutritional (infection) and nutritional (vitamin and mineral deficits) issues 
frequently co-occur. Poor iron intake due to their low socio-economic status, infections like malaria (which is endemic in our country), 
heavy blood loss through menstruation (menorrhagia) and worm infestation (poor hygiene, open field defecation) could be the 
probable reasons for higher prevalence of anaemia(Raj & Chopra, 2016). 
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In the year 2010, 47% of total world’s population was deprived of improved sanitation facilities. A third of those without 
improved sanitation (814 million) reside in India, nearly 60% (626 million) of those who expurgate in open (Patil et al.,2014) About 
2.5 billion people deprived from access to improved sanitation, and 1 billion have no access to any form of sanitation (UNICEF 2013) 
(Schmidt, 2014).     Most recent estimates released in 2013 of the WHO/UNICEF Joint Monitoring Programme for Water Supply and 
Sanitation (JMP), 2.5 billion people – 36 percent of the world’s population don’t have improved sanitation facilities and around 768 
million people lack access to an improved water source (Hazarika, 2015).  According to the Indian government's 2011 census, 53.1 
percent households of Indian and 69.3 percent of rural households normally do not use any type of latrine. In the year 2005-2006 
National Family Health Survey, 55.3 percent households in India reported as practicing open defecation and number rose to 74 percent 
among rural households (Coffey et al., 2015). 

 
These statistical results reveal a number of reasons to be particularly concern about open air defecation in India. First, open 

defecation is much more general in India like many other countries in Africa where usually poorer people live. Second, despite India's 
strong GDP growth, open defecation has not decreased significantly in the last two decades, even during the country's rapid economic 
period in the early 1990s.At the other side, GDP had accelerated in India; still open defecation has not declined (Hammer & Spears, 
2013). 

 
In 2008, the Prime Minister of India quoted the sentence said by Mahatma Gandhi in 1923 was ‘‘sanitation is more important 

than independence’’. Adequate sanitation, hygiene and safe usage of water are essential for the development of good health. About 
10% of global burden of diseases associated with poor sanitation (Mara et al., 2010). The ineffective way to contain and manage the 
human excreta is associated with various health issues and burden of diseases in a large scale. Recent systematic reviews have shown 
that sanitation interventions can be efficient in dropping a range of significant health outcomes (Spears et al., 2013). Access to and use 
of improved sanitation facilities, which are defined as facilities that prevent human faeces from re-entering the environment, requires 
reducing open field defecation. Certain epidemiological studies have revealed that, lack of sanitation and hygiene and improper 
environmental surroundings attached with unsystematic defecation and contamination of water bodies are generally vital predisposing 
factors to intestinal worm infestation (Brooker et al., 2008). 

 
Around 4.5 billion individuals are at risk of infection with common soil-transmitted helminths which is closely associated 

with poverty. The burden is high especially in low- and middle-income countries where access to clean and safe drinking water and 
adequate sanitation and hygiene is absent (Ramesh et al., 2015). In developing countries, the prevalence and magnitude of infection is 
particularly high among populations with poor environmental sanitation (Akinbo et al., 2013). Other practices such as hand washing, 
disposal of waste, personal hygiene, wearing of shoes and others, when not done appropriately may lead to the infection or due to 
these worms may enter into human host from the environment (Baidoo et al., 2010). 

 
Generally severe consequence of hookworm infection is anaemia (Walana et al., 2014). The association between anaemia and 

parasitic infestation is a pathophysiologic type (Oguntibeju, 2006). Hookworms live in the small intestine of contaminated persons and 
there they attach themselves to the villi and nourish on host blood. With inadequate iron intake and high physiological demands 
among the contaminated persons, blood loss can lead to anaemia (Smith & Brooker, 2010). The association between hookworm and 
anaemia was first recognized in the nineteenth century and during the consequent 130 years, there have been numerous reviews of the 
widespread literature in this area (Smith, 2010). 

 
In most developing countries anaemia in pregnancy has been associated with hookworm infestation (Walana et al., 2014).  

Two systematic reviews, one in pregnant women (Brooker et al.,2008) and the other in non-pregnant populations (Smith & Brooker, 
2010), revealed that hookworm infections and lower haemoglobin values are interrelated with each other (Gyorkos et al., 2011) 

 
Moreover, prevalence and mean haemoglobin concentrations diverse significantly across the various regions of the globe. 

The prevalence of anaemia in South-East Asia, African Regions and Eastern Mediterranean regions was 38.9% to 48.7% for pregnant 
women and 37.7% to 41.5% for non-pregnant women (WHO, 2011). 

 
Panigrahi and colleagues conducted a cross-sectional study in the study participants’ slum area in Odisha, with 240 women of 

reproductive age to find out the burden of anaemia and found that the prevalence of anaemia was 60.8%. Out of which 39.6, 20.0 and 
1.2% women had mild, moderate and severe anaemia, respectively (Panigrahi& Sahoo,2011). 

 
The prevalence of anaemia among women have been a major public health concern globally including India, which presents 

challenges to our health care system and services delivery. Few studies have demonstrated association of some sanitation and hygiene 
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practices with anaemia. Since the sanitation and hygiene practices are diverse in nature and distinct in different contexts, various 
sanitation and hygiene practices in relation to anaemia have not been examined in the current body of literature. Therefore, this study 
was undertaken among women of a community to find out individual’s health status and their sanitation and hygiene practices 
including water. This study also examines the relationship between water sanitation and hygiene practices with anaemia, which will be 
a stepping stone towards establishing the relationships of sanitation and hygiene as well as other health determinants with anaemia in 
further studies. 

 
Methods 

A population-based cross-sectional study was conducted among the reproductive age group women in two villages of 
Khurda, Odisha. An open access software ‘open epi tool’ was used to calculate the sample size; the needed sample size was 498. 
Accounting for non-response, the final sample size was planned to be 550. This study attempted to find out the prevalence of anaemia 
among women in the study population and the association between sanitation and hygiene practices, with anaemia. 

 
After getting ethical approval, the data collection was started. Verbal informed consent was obtained from each study 

participants at the time of data collection those who were willing to take part in the study. We read an assent form in front of their 
parents who were below 18 years and obtained oral consent from them. Participants were informed about the purpose of the study, and 
they were aware of their voluntary participation in the study. As a result, they were free to withdraw from the study at any point. The 
researchers ensured that data collection doesn’t disrupt the study participant’s day-to-day work. The data were collected using an 
electronic tablet with Redcap software to ensure the confidentiality study participants and their information. The data set were kept 
confidentially with password protected folders. 

 
Balianta and Balipatana are two revenue blocks of Khurdha, a typical rural district located on the east coast of the country, 

were chosen for this study. Residents of the Balianta and Balipatana population depend on irrigated cultivation, farming and small-
scale business with some individuals work in government offices and others in private sectors. Individuals in that area are relatively 
inferior and live in densely populated villages that are close to each other. The study participants were the women from 15 to 49 
reproductive age groups. During house-to-house visits, some questions were asked to the women for their eligibility to take part in this 
study. The inclusion criteria included (i) all women age group of 15 – 49 (ii) provide informed consent, and the exclusion criteria 
included (i) not willing to take part in the study (ii) aged beyond 49 and less than 15 years. 
 
Exposure Measures 

Questionnaires were developed related to water sanitation and hygiene practices. The study exposures were practice to latrine 
or open field for defecation, type of latrine, visible faecal contamination on latrine floors, presence of a hand-washing station with 
soap, detergent, or ash at or near the toilet etc. Other information, such as hand-washing practice after defecation and source of 
bathing water, were also collected. 

 
Outcome Measures 

We used the WHO definitions for the study outcome measure. According to WHO (World Health Organization) anaemia is 
the condition when haemoglobin concentration is less than or equal to 11 g/dl. In this study the primary outcome of interest was 
divided into two categories i.e., anaemic and non-anaemic. Maternal haemoglobin at the recruitment will be collected from captivating 
finger prick blood samples using a portable haemoglobin analyser (HemoCue® Hb 301). 

 
Potential Covariates and Confounders 

A face-to-face interview along with personal measurements were conducted using a close-ended structured questionnaire to 
collect household socio-demographic information, including women age, education, religion, caste, socio-economic status, income etc 
by using structured questionnaires. In household socio-demographic information we asked for household characteristics included type 
of house, household electrification, drinking water source, cooking fuel, light source for household, number of rooms used for 
sleeping, ownership of agricultural land, whether agricultural land was irrigated or not, ownership of business establishments, and 
household assets included radios, televisions, fans, mobile telephones, refrigerators, bicycles, motorcycles/scooters, and cars. 
 
Data Collection 

Prior to data collection pre-designed questionnaire was piloted. The questionnaires were examined for simplicity, uncertainty, 
time taken to fill it out and analysability. Suitable adjustments and changes were then made. 
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The data collection started from house-to-house visits. Data collection was done by using online software “REDCap”. The 
household approached for data collection was randomly selected by the researcher. Before conducting the interview using the 
questionnaire, the prospective respondents were asked how old they were. If they were found in between 15-49 age groups in a house 
then the constructive questionnaire was been asked along with some investigations. If one was not present in the house at the time or 
busy with their regular work, we moved on to find other respondents. All questions were asked in local language for effective 
communication between us and the respondents. Participants were asked questions in relation to their practice regarding water 
sanitation and hygiene. 

 
Required Information gathered from participants was kept confidential and may only be used for the purpose of the study. 

The researcher was in charge of the data's protection and storage. All data files were kept in password-protected files. None of the 
study participants personal information i.e., name, street will be disclosed in the research report or other forms of research outcomes. 

 
Piloting of the pre-designed questionnaire guide was carried out before actual data collection. The questionnaires were 

analysed; changes had been made before administering to the study participants. The quality of data collected by researcher was 
ensured through direct supervision by field supervisors and subsequently by the research supervisor. A sample (10%) of collected data 
was cross-checked daily by our supervisor. Field verifications were conducted to resolve identified inconsistencies and incompleteness 
as and when required. Quality control procedures for this research study were done by using “REDCap” software. 

 
The data collected by using “REDCap” was transferred into a Microsoft Excel database (in CSV format) and then analysed 

using “STATA” software. Data cleaning was done to identify outliers. Descriptive statistics (frequency, means, and standard 
deviations) is calculated for all demographic, anthropometric and clinical outcomes. The outcome that this study analysis is principally 
worked with is anaemia which is defined by using WHO definitions, as discussed previously. The relationship between the exposure 
variable in my study that includes water sanitation and hygiene and the outcome that includes anaemia is examined by using Chi-
square test. The models will be adjusted for co-variants which are considered a priori to be confounders of this relationship, which 
include women age, education, religion, caste, socio-economic status, income. 

 
Ethical approval 

The study obtained ethical approval from the Institutional Ethics Committee of Asian Institute of Public Health, 
Bhubaneswar. All participants completed an informed consent form to be part of this study. Confidentiality of data was ensured at 
every level of the study. 

 
Results 

In this cross-sectional study, we estimated the prevalence of anaemia and examined the association of anaemia with 
sanitation practice among women of reproductive age group. Descriptive statistics is used to describe the basic socio demographic 
data; prevalence of anaemia and logistic regression is used to determine an association between the study exposure and outcome. 

 
The socio demographic characteristics of study participants were found to be diverse as noted in table 1. A total of 550 

women were interviewed, from the total study participants, the mean age of women those who are practicing open defecation is 29.83 
with SD ± 10.02 and the mean age of women those who are using latrine for defecation is 29.83 with SD ± 8.93. Out of total women 
practicing open defecation, 142 (32.87%) of the respondents reported attending primary education followed by 140 (32.41%) were 
completed secondary education, 31 (7.18%) were graduate and 119 (27.55%) were illiterate. And it is reported that those who are 
practicing latrine, out of them 23 (19.49%) participants reported attending primary education followed by 61 (51.69%) were 
completed secondary education, 20 (16.95%) were graduate and 14 (11.86%) were illiterate. About income, the researcher found that 
only one participant (0.23%) of the total was in high income group followed by 15 (3.47%) were middle income and 416 (96.30%) 
were in low socio-economic group were practicing open defecation and 9 (7.63%) of the total were in high income group followed by 
13 (11.02%) were middle income and 96 (81.36%) were in low socio-economic group were using latrine. Of total 432 women 
practicing open defecation, 325 (75.23%) were housewife following 96 (22.22%) were students and 11 (2.55%) were service holder 
and the researcher found that 97 (82.20%) were housewife, 5 (4.24%) were service holder and 16 (13.56%) were students from those 
who are practicing latrine. 408 (94.44%) of the respondent belong to the Hindu religion followed by 20 (4.63%) Muslim and one 
(0.23%) Christian groups. Other religion was only 3 (0.69%) in number. Regarding social caste, out of total participants those who are 
practicing open defecation, 267 (61.81%) were SC followed by 99 (22.92%) OBC, 37 (8.56%) general and 29 (6.71%) were ST. 
About those who are using latrine for defecation, 36 (30.51%) were SC followed by 51 (43.22%) OBC, 25 (21.19%) general and 6 
(5.08%) were ST (Table1). The figure 1 shows the anaemia status among study participants and the prevalence of anaemia. Our study 
found that the prevalence of anaemia among women was 45.64 percent. 
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Table 2 shows the frequency and percentage of sanitation practices. Our study found that from the total 550 participants, 432 
(78.55%) were going for open air defecation and only 118 (21.45%) were practicing latrine. From the total 118 only 2 (1.56%) were 
using ventilated improved pit latrine, 14 (10.94%) and 112 (87.50 %) women were using flush latrine and simple pit latrine 
respectively. If we look for the water availability, only 41 (29.71%) women had water source inside the latrine. From the total study 
participants, figure 2  shows 78.55% did not have any kind of facility for defecation and only 21.45% had latrine. From the total study 
participants, figure 3 shows that 87.5% had the simple pit latrine following 10.94% had flush and 1.56% had ventilated improved pit 
latrine respectively. 

 
To identify the association between anaemia and open defecation, logistic regression had applied and the result revealed a 

statistically significant between the two variables (p value < 0.05). After adjusting for possible confounding factors of age, occupation, 
education, religion, caste and income, we observed that women who practices open defecation were more likely to suffering from 
anaemia. In the multivariate adjusted model for confounders, researcher found significant association with anaemia among those who 
were practicing open defecation AOR 2.18, C.I. (1.35-3.51), P-value 0.001. The odds of open defecation were 2.18 times higher in 
anaemic women than non-anaemic women. Study revealed that there was no such significant association between anaemia and latrine 
type. The AOR 3.83 (0.14-104.51), P-value 0.42, shows no significance between the two variables. Also, the study found no 
association between water availability at latrine and anaemia because AOR 1.05 (0.46-2.41), P-value 0.89 signified no such 
association between the two variables (Table 3). 

 
Discussion 

Understanding the credibility, our study results found to be uniform with other studies on anaemia. But another study gave a 
scope to our findings and revealed that girls were the most effected section of the society constituting 20-23% of the total p).A study 
conducted done among adolescent girls of rural region of District Meerut, found that around 63.1% of girls were practicing open 
defecation and only 15.5% and 14.3% were using service type and pit latrine respectively which was quite similar for our study 
findings, opulation (Raj & Chopra, 2016).A study conducted done among adolescent girls of rural region of District Meerut, found 
that around 63.1% of girls were practicing open defecation and only 15.5% and 14.3% were using service type and pit latrine 
respectively which was quite similar for our study findings, demonstrating the credibility (Dhokar & Ray, 2016). Our study revealed 
that 78.55% women were practicing open defecation and only 21.45% were using latrine among the participants. This study also 
revealed that anaemia was found higher in girls who were going outside for defecation and the reason was due to inadequate 
environmental sanitation, poor hygienic condition and improper disposal of water, which supports our findings. Today, about 14% of 
the total world’s population practices open defecation. Given the scope of this practice, our study implied that poor sanitation and 
hygiene practice could play a vital role in giving explanation to anaemia rates worldwide (Coffey et al., 2018). 

 
Another study Hammer & Spears in 2013 have done two randomized trials in India and Indonesia respectively, have establish 

an effect of sanitation programs on the height of children (Hammer & Spears,2013). 
 
However, there have not been any randomized control trials done which have shown the effect of latrine or toilet provision on 

haemoglobin status, making our study findings important (Prendergast et al., 2015). Our study does not mean to imply that the 
findings of the study provide a pathway for an effortless solution to the global problem of anaemia in a large scale. Behavioural 
change with respect to open defecation practice has proven very complicated in many settings and all revealed that the people who 
prefers open air defecation might be deeply rooted irrespective of their affordability in building of toilets. (Geruso & Spears, 2018; 
Coffey et al., 2015). 

 
The findings of this study are vital because researchers and policy makers be likely to consider anaemia to be a problem of 

insufficient and inadequate food pattern but also the poor hygiene and sanitation practices. Interventions and recommendations 
intended at anaemia by leading progress organizations almost always point on food intake-based interventions, either in the form of 
supplementation of iron, folate and vitamin B12 or through encouraging people to diversify their food intake. Nevertheless, since 
exposure to unhygienic and poor sanitation can lead to nutritional loss to hookworm infestation and via enteropathy mal absorption of 
critical nutrients, sanitation and hygienic condition plays a major role in determining net nutrition (Coffey, et al.,2018). 

 
Limitation: As present study is a cross sectional study, so could not establish the causality of the association between anaemia and 
open defecation. Apart from that, the researcher could not assure whether the study participants were practicing latrine for defecation 
or not. 
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CONCLUSION 
Anaemia was found to be a major health problem in the study area. This study has highlighted the association between 

anaemia and open defecation, since women with poor sanitation and hygiene practices are 2.18 times more to be anaemic. Health 
promotion and behavioural changes that impact on defecation practice which can decrease the risk of anemia may be targeted. 
Therefore, to reduce the liability of this problem, measures need to be implemented at community level, which can prevent and 
address anaemia among women. 
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Table1.  Socio demographic characteristics among women (n=550) 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Table 2: Study Participant’s sanitation behaviour (n=550) 
 
 
 
 
 
 
 
 
 
 
 
 
 

Variables Open 
defecation 
(n=432) 

Latrine use (n=118) 

Age (Mean ± SD) 29.83(±10.02) 29.83(± 8.93) 
BMI (n,%) 
> 18 68 (15.74) 9 (7.63) 
18-24.9 303 (70.14) 77 (65.25) 
<25 61 (14.12) 32 (27.12) 
Education (n, %) 
No formal education 119 (27.55) 14 (11.86) 
Primary 142 (32.87) 23 (19.49) 
Secondary 140 (32.41) 61 (51.69) 
College or above 31 (7.18) 20 (16.95) 
Wealth Index (n, %) 

Low 416 (96.30) 96 (81.36) 

Medium 15 (3.47) 13 (11.02) 
High 1 (0.23) 9 (7.63) 
Occupation (n, %) 
House wife 325 (75.23) 97 (82.20) 
Service/Business 11 (2.55) 5 (4.24) 
Student 96 (22.22) 16 (13.56) 
Social Caste (n,%) 

General 37 (8.56) 25 (21.19) 
OBC 99 (22.92) 51 (43.22) 
SC 267 (61.81) 36 (30.51) 
ST 29 (6.71) 6 (5.08) 
Religion (n,%) 

Hindu 408 (94.44) 116 (98.31) 
Muslim 20 (4.63) 1 (0.85) 
Christian 1 (0.23) 0 (0.00) 
Other 3 (0.69) 1 (0.85) 

Sanitation Practice Frequency (n) Percentage (%) 

Defecation  place 
No facility going for open defecation 432 78.55 
Latrine 118 21.45 
Latrine type 
Ventilated improved pit latrine 2 1.56 
Flush/pour flush to septic tank 14 10.94 
Simple pit latrine/ composting/dry latrine 112 87.50 
Water available at latrine 
From source inside the latrine (Yes) 41 29.71 
Brought from outside (No) 97 70.29 
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Table 3: Association between anaemia and sanitation and hygiene practices (n=550) 
 
 
 
 
 
 
 
 
 
 
 
 

(*The model was adjusted for age, BMI, socio-economic, occupation, caste and religion) 
 
 

 
(Figure 1: Prevalence of anaemia among study participants) 

 

 
Figure 2: Defecation Place among study participants 

45.6454.36
Anemic

Non anemic

78.55%

21.45%

Defecation place

 Going for open
defecation

Latrine

Access to latrine AOR [95% CI]* P value 
Latrine in house/ neighbour’s house Ref.  
No latrine—go to open field/bush 2.18 [1.35-3.51] 0.001 
Latrine type 
Ventilated improved pit latrine Ref.  
Flush/pour flush to septic tank 3.83[0.14-104.51] 0.42 
Simple pit latrine/ composting/dry latrine 1.29 [0.30-5.46] 0.72 
Water available at latrine 
From source inside the latrine (Yes) Ref.  
Brought from outside (No) 1.05 [0.46- 2.41] 0.89 
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Figure 3: Types of latrine used by study participants 
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