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A B S T R A C T

Tackling a simple and sensitive concern of ‘Open Defecation (OD)’ is such a compounded and righteous
challenge that enormous efforts and resources are needed to bring in the desired changes in the villages.
Towards this, attaining open defecation free (ODF) status by providing toilet facilities to every household is
the foremost step in rural sanitation programme under Swachh Bharat Mission – Gramin (SBM –G) being
implemented by the Government of India. The present paper aims to examine the factors that have influence
in attaining ODF status in rural areas. In this study, various parameters that contribute to attaining ODF
status in the villages were identified and an extensive primary survey was conducted in 32,390 households
across 686 rural villages in Krishna District of Andhra Pradesh, India. The empirical analysis of the data
using a multinomial logistic regression model revealed that the factors such as water availability, safe
excreta disposal, technology used for toilet construction and awareness on Swachh Bharat have an influence
in achieving the open defecation free status in the villages to a greater extent.
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1. Introduction

Sanitation has been considered as one of the prime indices
in measuring the human development indices. Availability
of better sanitation facilities has also been considered as
one of the basic amenities in measuring economic growth.
Out of total world population 2.4 billion people still do not
have access to basic sanitation facilities and 900 million are
openly defecating.

As part of a global health and development agenda by
the year 2030, the proportion of people without sustainable
access to sanitation has been falling far short of the
Sustainable Development Goals (SDGs). The major deficit
has been identified in sub-Saharan Africa and South Asia.1

Only 68 percent of the world’s population have access to
basic sanitation. In Sub-Saharan African and South Asia 70
percent and 53 percent of the population do not have basic
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sanitation facilities. Huge amount of expenditure is required
in order to provide better sanitation facilities. To mention
few countries, it is equivalent to 6.4 percent of GDP in India,
6.3 percent of GDP in Bangladesh, 7.2 percent of GDP in
Cambodia, 2.4 percent of GDP in Niger, and 3.9 percent of
GDP in Pakistan annually.

1.1. Open defecation: global scenario

In the present day global scenario removal of OD has
occupied a prime place in developing countries. According
to UNICEF and WHO2 report compared to 1990 OD
has declined by ten percentage points in 44 countries and
by more than 20 percent points in 23 countries in 2015.
Fifteen countries have reduced open defecation by more
than 25 percent. Ethiopia achieved the largest decrease in
the proportion of the population practicing open defecation
(from 92 per cent in 1990 to 29 per cent in 2015), a
reduction over five times greater than the regional average
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for the same period. In South Asia region, where the number
of open defecators is highest, has also made noteworthy
progress in decreasing OD. Bangladesh, Nepal and Pakistan
have registered more than 30 percent points since 1990.
Reduction of OD to 31 percent in India alone represents
394 million people, and ominously influenced regional and
global estimates. All other regions recorded a reduction
in open defecation in population terms between 1990 and
2015.

In 2012, Government of India has redesigned its rural
sanitation program as ‘Nirmal Bharat Abhiyan’ (NBA)
encompassing various activities towards eliminating the
practice of Open Defecation in rural areas. It has come
up with an innovative idea of Nirmal Gram Puraskar
(Clean Village Prize) award to villages where all the
households had access to toilet facilities and reach ODF
status. Here, attaining ODF status has been largely
correlated with the technological design, substructure
component of the toilet based on updated World Health
Organization (WHO) definitions of safe sanitation and
past governmental efforts, the Government of India set
out latrine guidelines and criteria under the Swachh
Bharath Abhyan (SBA). Simple and low-cost toilets were
recommended for rural setting under SBA (Gramin). In
some parts of the villages, Government has been promoting
improved sanitation facilities that include higher technology
designs in toilet construction such as EcoSan model that
separates urine and faecal matter. This model encourages
clean sanitation because the human excreta can be used
safely in agriculture. The urine could be used as fertilizer
without treatment, while the faecal matter is decomposed by
microorganisms prior to use. Wet Sanitation Technologies
(flush and pour flush toilets connecting to sewers, septic
tanks or pit latrines) and Dry Sanitation Technologies
(ventilated improved pit latrines; pit latrines which slabs; or
composting toilets) are commonly recommended for better
sanitation facilities. Rural experiences with government
latrine construction indicate that the government may
benefit from additional options for simple superstructure
design such as outer structure painting and embellishment,
to help encourage usage once latrines are constructed and to
combat perceptions of “poor quality”.

The present study indicated that a large proportion of the
rural population is aware of the importance of using toilets,
implying that the key challenge is behavioral change to shift
from awareness to practice. Under the given magnitude of
OD, over the years wide-spread research has been carried
out in various countries presenting the status of OD and
the methods that are being adopted globally for improving
sanitation as well.

Recent research work has been considered as influential
on construction and usage of toilets; socio-cultural factors
viz.,caste;3 psychosocial stress;4 gender norms,5,6 habit of
open defecation7 and water governance issues. Barnard et

al.8 studied India’s ‘Total Sanitation Campaign’ in their
study and found that 47 percent of the toilets that are
constructed under subsidized scheme are accessible. 33
percent of the toilets that are not having minimum facilities
like roof, door, covered pit and water are in use. The study
results show that the usage of toilets is no way related to
their built and operations.

Many sanitation practitioners and researchers
acknowledge that toilet interventions must move beyond
building toilets, and instead focus on engaging the
social and economic factors that would lead to toilet
adoption. Scholars have highlighted that toilet adoption
depends on technology used in toilet construction9

people participation,10 involvement of particular State
Government in solving local problems associated with
toilet adoption and understanding people’s ideas and values
around sanitation.11–13 Rheinlander et al.12 anchored
the importance of understanding community perception
towards sanitation, and accordingly suggested that new
methods may be designed that are acceptable by the people.
The work of Robinson14 and Joshi et al.,15 pointed out
that people who are living in poor conditions are aware
of good hygiene and sanitary conditions but they lack
proper financial support and incentives to build or use toilet
facilities. In another study it was observed that the major
reasons for open defecation among households who have
access to toilets is that they are used to age old practice with
little or no stigma attached to it. OD is no way connected
to their socio-economic status and family literacy rates.16

Therefore the monitoring team from Government of India
or third party may expand their focus from budget and
toilet construction to effective usage.17 Few researchers
opine that the Program has been reduced to “a no-gain
toilet construction scheme where India built millions of
toilets, but people (did) not use them”.18 Population with
access to toilets who actually use them require an insight
into the determinants of use. Research into the successful
adoption and sustained use of latrines has revealed a range
of factors that may potentially influence use; with health
considerations only play a minor role.

Further, Jenkins and Curtis19 were of the view that
toilet adoption may be motivated by a “prestige, well-being
or situational drive” and that it may vary with gender,
age, occupation, life-stage, travel experience, education,
wealth the physical and social geography of the village
environment with reference to the availability of good
defecation sites around the home and/or village. Factors
such as family size, privacy and safety for women and girls,
peer influence, social cohesion, access to water, structural
issues related to toilet construction may be the constraints
for attaining sustained ODF.

The measurement of toilet usage at individual and
household level has become a big challenge, though it is
a robust indicator for estimating OD and for integration into
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large-scale household survey.
The aim of this study is to assess the functional usage

of toilets at household and village level, the technology
used for their construction and the safe faecal disposal
mechanisms that are in place in ODF declared villages of
Krishna District.

2. Materials and Methods

2.1. Study context

The Government of Andhra Pradesh has extended financial
support to the eligible Below Poverty Line (BPL),
SC/ST, General and Backward community households in
the districts of Andhra Pradesh for the construction of
toilets. The study team has made an evaluation of the
availability, accessibility and adaptability of toilets after
construction across the villages in Andhra Pradesh. The
Gram Panchayats that are selected have achieved almost 100
percent sanitation coverage.

2.2. Study design

The study team after interacting with the Chief Officials
at SAC, (Swachh Andhra Corporation, Government of
Andhra Pradesh) conducted interactive meetings with the
Chief Officials and staff of the Department of Rural Water
Supply and Sanitation (RWS&S) to draw upon the project
inception plan. About 125 field investigators were trained
in all aspects of ODF, including the collection of data
through structured questionnaires furnished by SAC. A
detailed questionnaire with separate schedules was used
to physically verify the coverage of toilets at village,
households, schools, anganwadis and public places.

2.3. Village and household selection

A cross-sectional study has been made among the identified
villages. 686 villages in 47 mandals with a sample size
of 32390 thousand were surveyed on access to functional
toilets, toilet usage, water availability, etc. Villages were
identified from ODF declared villages in the district.
The sample size was selected as 10 percent of the total
households in a village.

2.4. Variables used in the study

The study gathered data on the variables that are used
to assess the ODF status among households and villages.
The variables that are used are access to functional toilets,
availability of water, model of the toilets ie; twin pit,
single pit, eco-san toilets, depth of the pits, institutional
mechanism to check OD spot in villages, disposal of faeces.

Quality of the toilets has also been evaluated basing
on the parameters viz., distance between the twin pits,
junction box, P-trap. The toilets are considered as functional
if the households have toilet along with water availability.

Safe disposal mechanism is being studied by verifying the
disposal mechanism that is being followed i.e., into enclosed
twin pits, single pits, closed drains, open pit, nallahs, The
technology used in toilet construction has been assessed
based on twin pit, single pit, eco-san, roof top, doors,
flooring, water pipes. Schools and anganwadi toilets are
assessed by interacting with the teachers and students on
Swachh Bharat schemes.

2.5. Data analysis

The study has evaluated the status of ODF by using
Multinomial Logistic Regression model. The qualitative
data has been converted into quantitative one by assigning
codes to the identified variables. Entire analyses was
made using SPSS Version 22. In the present study the
correlation between access to functional toilets and the
other identified parameters viz., water availability, Human
Excreta Disposal, Household Defecation, Child Open
Defecation, Awareness on Swachh Bharat was analyzed
with a multinomial logistic regression model.

2.5.1. Multinomial logistic regression
Multinomial logistic regression is used to predict the
categorical placement in or the probability of category
membership on a dependent variable based on multiple
independent variables. The independent variables can be
either dichotomous (i.e., binary) or continuous (i.e., interval
or ratio in scale). Multinomial logistic regression is a
simple extension of binary logistic regression that allows
for more than two categories of the dependent or outcome
variable. Like binary logistic regression, multinomial
logistic regression uses maximum likelihood estimation
to evaluate the probability of categorical membership of
independent variable20

Multinomial logistic regression is often considered
as an attractive analysis because; it does not assume
normality, linearity, or homoscedasticity. A more powerful
alternative to multinomial logistic regression is discriminant
function analysis which requires these assumptions are
met. Indeed, multinomial logistic regression is used more
frequently than discriminant function analysis because the
analysis does not have such assumptions. Multinomial
logistic regression does have assumptions, such as the
assumption of independence among the dependent variable
choices. This assumption states that the choice of or
membership in one category is not related to the
choice or membership of another category (i.e., the
dependent variable). The assumption of independence can
be tested with the Hausman-McFadden test. Furthermore,
multinomial logistic regression also assumes non-perfect
separation. If the groups of the outcome variable are
perfectly separated by the predictor(s), then unrealistic
coefficients will be estimated and effect sizes will be greatly
exaggerated.
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There are different parameter estimation techniques
based on the inferential goals of multinomial logistic
regression analysis. One might think of these as ways of
applying multinomial logistic regression when strata or
clusters are apparent in the data. Unconditional logistic
regression21,22 refers to the modelling of strata with the
use of dummy variables (to express the strata) in a
traditional logistic model. Here, one model is applied to
all the cases and the data are included in the model in
the form of separate dummy variables, each reflecting
the membership of cases to a particular data. Conditional
logistic regression21 refers to applying the logistic model
to each of the data individually. The coefficients of the
predictors (of the logistic model) are conditionally modeled
based on the membership of cases to a particular data.

Marginal logistic modeling21 refers to an aggregation of
the data so that the coefficients reflect the population values
averaged across the data.

Further reading on multinomial logistic regression is
limited. Several authors23–25 provided discussions of binary
logistic regression in the context of graduate level textbooks,
which provides insight into a multinomial because it is
a direct extension. However; other authors provide either
direct examples of multinomial logistic regression,20 or a
full discussion of multinomial logistic regression,.26–29

While the regression analysis is used in social sciences
when the number of dependent variable categories are
two, multinomial logistic regression is employed when
dependent variables involve three or more categories. This
explains the correlation between the dependent variable and
the independent variable when their values are obtained with
rating scales30

In this study, the correlation between access to functional
toilets and the study variables like open defecation,
child defecation, water availability, safe excreta disposal
techniques was analyzed with multinomial regression
model by employing the data collected through primary
questionnaire in Krishna District of Andhra Pradesh, India.

Multinomial logistic regression models were used for
estimations where the dependent variable had more than two
categories that are discrete, have nominal characteristics,
and were not ordered; the dependent variable of which
exhibit multinomial distribution, while there are constraints
over independent variables.28

3. Materials and Methods

The variables that are used in the study like between
Access to functional toilets and the study variables like
open defecation, child defecation, water availability, safe
excreta disposal techniques was analyzed with multinomial
regression model by employing the data collected through
a primary questionnaire in Krishna District of Andhra
Pradesh, India. The questionnaire was addressed to 33,000
respondents at village level and mandal level of Krishna

district. Six independent variables were examined using
the chi-square test of independence, and after excluding a
variable that was not significant, the subsequent analyses
were conducted using the remaining variables. Using the
maximum likelihood estimator of the model examined in
the research, the odd ratios of the variables that compose the
model were obtained. The validity of the model was tested
with the likelihood ratio test. The data obtained from the
study were analyzed with the aid of SPSS package software.

The nominal dependent variable of the study was
access to functional toilets. Access to functional toilets
was organized as follows: 1: households who have own
functional toilets, 2: households who have shared toilets;
and 3. households who use community toilets. The variables
that are believed to have impact on access to a toilet
facility depends on fly proof arrangements, open defecation,
child defecation, water availability, safe excreta disposal
techniques.

Table 1: The level of independent variables used in the study

Independent variables Level of independent
variables

1. Water availability 1. Yes, 2. No
2. Fly Proof Arragements 1. Yes 2. No
3. SafeExcreta Disposal
Techniques

1. Drains/Nallahs 2.
rivers/canals 3. open pit 4.
enclosed single pit 5.
enclosed twin pit 6.
enclosed twin pit with
p-trap

4. Household Open Defecation 1. Yes 2. No
5. Child Open Defecation 1. Yes 2. No
6. Awareness on Swachh Bharat 1. Yes 2.No

(Source: Study Questionnaire)

The multinomial logistic regression model in which
dependent variables are more than two, discrete and non-
ordered categories that have nominal properties, and exhibit
multinomial distribution, is an expansion of the binomial
logistic distribution for the category. A multinomial logistic
regression with a dependent variable that has a single
category must have “J-1” logistic regression model is
expressed as given in Equation.31 (Liao, 1994)

π j=
exp (Σk

k=1β jk xk )

1+
∑J−1
j=1
∑k
k=1 β jk xk

j=1,2...J−1 .........(1)

It is possible to write this definition in equation 2 as well:

π j= 1
1+
∑J−1
j=1 exp−(

∑k
k=1 β jk xk )

. ..... . .........(2)

While the subscript k in. . . ..coefficient in equation 2 denotes
the dependent variable, the subscript j is used to denote
the dependent variable category. The sum of probabilities
of categories that belong to the dependent variable should



Mishra et al. / IP Journal of Nutrition, Metabolism and Health Science 2021;4(3):111–120 115

be “1” as in binary. For example, in a multinomial logistic
regression in which the number of dependent variable
categories (D) has 3 levels, the sum of probabilities of each
category is equal 0 “1”.

P(D = 0|x)+P(D = 1|x)+P(D = 2|x) = 1 .(3)

In models with dependent variables that have more than
2 categories, a baseline category should be determined
in order to make comparisons or analyses. The baseline
category (j) can be selected arbitrarily by the package
software. For instance, the baseline category can be selected
as 0 for a dependent variable that consists of 1 and 2,
categories. Therefore, in the comparison, two different
logistic models are obtained that comprise 1 and 2. Hence,
for a model, the dependent variable of which has two
categories, two likely hood ratios are calculated each
category is compared with these ratios, the model is
linearized by taking the natural logarithms of these ratios
to obtain logistic models.

π j= p (y=J)= 1
1+
∑J−1
j=1
∑k
k=1 β jk xk

j=1,2...J−1 .........(4)

Furthermore, the probability to lie within the baseline
category can be computed with the help of other
probabilities as given in equation 5, if the other probabilities
are known. In multinomial logistic regression model, the
logit transformation is obtained by taking the logarithms
of the odds ratios after selecting the baseline category,
the logarithms of odds ratios can be obtained as given in
equation 6, equation 7 and equation 8.

As is seen the baseline category is taken as ‘y=0’ in
all three odds ratios. The notation of the model can be
generalized as in equation 9 with all these given.

π j = P (y = J) =
1− [(P (y = 1)+P (y = 2)+ · · ·+P (y = J −1)

]
. . . ..(5)

ln
[
p(y=1(x1 )
p(y=0(x1 )

]
= β1+β11 χ1 . . . . . . . . . ....................(6)

ln
[
p(y=1(x2 )
p(y=0(x1 )

]
= β2+β21 χ1 . . . . . . .. . . ......... . . (7)

ln
[
p(y=1(x3 )
p(y=0(x1 )

]
= β3+β31 χ1 . . . . . . . . . ...............(8)

ln
[
π j/πJ

]
= ln

[
p (y = j)
p (y = J)

]
= ln


exp
(∑K

k=1 β jk
)

(xk )

1+
∑J−1

j=1 exp
[∑K

k=1 β jk xk
]

1

1+
∑J−1
j=1 exp

[∑K
k=1 β jk xk

]


ln

[
π j/πJ

]
= ln

[
p(y = j)
p(y = J)

]
= ln

[
exp
(∑K

k=1
β jk xk

)]
ln
(
π j/πJ

]
= ln

[
p(y= j )
p(y=J )

]
=
(∑K

k=1 β jk xk
)

j = 1,. . . ..,J −1
......(9)

4. Descriptive Statistics on The Identified Variables
Considered in The Survey

4.1. Access to toilet facility

‘Access to toilet facility’ is defined in relation to the
toilet that could be used by the majority of the household
members, irrespective of whether it was being used or
not. Under Swachh Bharat Mission it is mandatory that
every household in the village should have an access to
functional toilet avoiding open defecation. In the entire
district 96.9 percent (31402 households) have access to own
toilet facility and 1.2 percent (375 households) are using
shared toilets. However, 75 households are still using public
toilets.

4.2. Water availability

Lack of water for household uses (other than drinking)
like washing utensils, bathing, etc., impedes total sanitation
achievement. Though the households have access to toilets,
they may not use it for a variety of reasons, the important
reason being lack of water facility. In the context of use of
toilets, availability of water is essential. Lack of adequate
water in the toilets or in the vicinity of the toilets affects
the usage of toilets. In the present study it is observed that
water is the major constraint for effective usage of toilets.
83.1 percent (27185 households) have water facilities and
16.9 percent (5205 households) do not have water facilities
which has hampered the usage of toilets

4.3. Fly proof arrangements

Proper fly proof arrangements are necessary for maintaining
good hygienic conditions in and around the toilets.
The study found that while constructing the toilets
30.4 percentage of house holds (9835 households) have
functional water seal and 37.1 percent (12010 households)
have other fly proof arrangements. It was further observed
that 2.1 percent (667 households) have Eco-san toilets.
However, 28.5 percent (9249 households) of the households
do not have fly proof arrangements

4.4. Safe excreta disposal and technology used for
construction of toilets

In the context of cleanliness another important aspect under
ODF is safe excreta disposal. It is observed that various
practices are being followed at village level in disposing of
the faeces i.e., directly into nallahs, drains, open pit, ponds
or rivers and septic tanks. In olden days direct disposal
into pits, ponds or rivers has been followed. But in recent
times with the growing importance of Swachh Bharat the
Government has been focusing more on the technological
aspect in toilet construction. The system of septic tanks with
twin pit, single pit was followed at all places. In the present
study while 66.6 percent (21578 households) have enclosed
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twin pit technology for safe disposal of excreta, 22.5 percent
(7276 households) have closed septic tank with soak pit
and 4.1 percent (1338 households) have enclosed single pit.
More than 5 percent of the households are still disposing the
excreta into drains, nallahs, open pit and ponds .

4.5. Open defecation

It was found that 75 percent (513 villages) have no traces of
open defecation. In the remaining 25 percent (173 villages)
it was observed that people are defecating in the open
places.

4.6. Management of household garbage

One of the important factors in ensuring cleanliness at
the micro environment of the households is the garbage
collection system. Garbage collection arrangement means
the arrangement which usually exists to carry the refuse and
waste of households to a final dumping place away from the
residential areas. Information was collected regarding the
garbage dumping within 10 feet perimeter of the house. It
was observed that out of the total sample households 31.83
percent (10310 households) of the respondents said that the
garbage is being dumped with in 10 feet perimeter of the
house and the remaining 68.17 percent (22080 households)
are not dumping the garbage within 10 feet perimeter of the
house.

4.7. Availability and use of community / Public toilets

Information was collected from the villagers in sample
villages on the availability of community toilets for
defecation. Further probing was done on the use and
cleaning of the community toilets. Out of 686 villages six
villages were found to have community toilets. Most of the
villages do not have community toilets.

5. Findings

In the study, the third category of the dependent variable
“Community Toilets” was taken as baseline category, while
the first category of the independent variables was taken
as the baseline category and the results were interpreted
accordingly. The validity of the multinomial logistic
regression model was examined with the Odds Ratio Test,
the model was found to be significant for χ2 = 364.966
and (p<0.05) values as shown in table 3. Therefore, the odds
ratios of variable for each category varies.

The likelihood ratio test shows the contribution of each
variable to model. Table 4 shows that the independent
variables like water availability, open defecation, children
open defecation and awareness on Swachh Bharat are
significant independent variables relating to the access to
functional toilets.

The chi-square statistic is the difference in -2 log-
likelihoods between the final model and a reduced model.
The reduced model is formed by omitting an effect from
the final model. The null hypothesis is that all parameters of
that effect are 0. a. This reduced model is equivalent to the
final model because omitting the effect does not increase the
degrees of freedom.

The effect of each independent variable on the dependent
variable in the multinomial logistic regression model is
different from each other for each category. While the
effect of the independent variable in the logit that compares
the first (Own toilets) and third levels (public toilets) of
the dependent variable was denoted with β1, the effect
of the independent variable in the logit that compares
second (shared toilets) and third (public toilets) level
of the dependent variable was denoted with β2. Here,
the categories that include significant coefficients can be
interpreted in terms of the how much they increase or
decrease the odds ratios with respect to the third category,
which was taken as the baseline category. The results of
multinomial logistic regression analysis are given in tables
5&6.

5.1. Categorical comparison for public toilets vis-à-vis
those having own toilets

1. Water Availability (WA): This variable was
significant among the factors that influenced access to
own toilets. The probability of access to own toilets
with respect to access to public toilets was 0.376 times
lower.

2. Fly proof arrangements (FP): The variable fly proof
arrangements was significant among the independent
variables. Fly proof arrangements in own toilets with
respect to public toilets was 0.232 times lower.

3. Human Excreta Disposal Technology (HED): This
variable was significant and the safe excreta disposal
techniques that are adopted in own toilets with respect
to public toilets was 1.430 times higher.

4. Human Open Defecation (HOD): This variable is
also significant and its impact on having own toilets
with respect to public toilets was 3.724 times higher.

5. Child Open Defecation (COD ) : Child Open
Defecation is highly significant that have impact on
own toilet and it is 5.059 times higher than with public
toilets.

6. Awareness on Swachh Bharat (ASB): Awareness on
Swachh Bharat is highly significant on access to own
toilets and it is 0.311 times lower with respect to public
toilets.
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Table 2: Access to toilet facility

Indicators No of Respondents Percentage
Own Toilet 31402 96.9
Shared Toilet 375 1.2
Public Toilet 75 0.2
No Toilet 538 1.7
Total 32390 100
Water Availability
Yes 27185 83.1
No 5205 16.9
Total 32390 100
Fly Proof Arrangements
No Toilets 629 1.9
Functional Water Seal 9835 30.4
Other Fly Proof Arrangements 12010 37.1
Eco-San Toilets 667 2.1
No Fly proof arrangement 9249 28.5
Total 32390 100
Household excreta disposal
No Toilets 552 1.7
Drain 447 1.4
Nallahs 562 1.7
Open Pit 333 1
Ponds or River 124 0.4
Closed Septic Tank with Soak Pit 7276 22.5
Enclosed Twin Pit 21578 66.6
Enclosed Single Pit 1338 4.1
Closed Drain 167 0.6
Biogas System 13 0
Total 32390 100
ODF No of Respondents Percentage
Yes 173 24.9
No 513 75.1
Total 686 100.0

(Source: Compiled from Primary Data Collected through Questionnaires)

Table 3: Model Fit Summary

Model Model Fitting Criteria Likelihood Ratio Test
-2 Log Likelihood

Intercept Only 942.510 Chi-Square df Sig
Final 577.544 364.966 12 .000

Table 4: Likelihood ratio test

Effect Model Fitting Criteria Likelihood Ratio Test
-2 Log Likelihood of Reduced Model Chi-Square df Sig

Intercept 577.544 .000 0 .
WA 648.689 71.145 2 .000
FP 585.085 7.542 2 .023
HED 580.546 3.002 2 .223
HOD 648.687 71.143 2 .000
COD 695.329 117.785 2 .000
ASB 591.266 13.722 2 .001
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Table 5: 5Results of multinomial logistic regression model

AFa B Std.
Error Wald df Sig. Exp(B) 95% Confidence

Interval for Exp(B)
Lower
Bound

Upper
Bound

1.00

Intercept 7.765 .659 138.664 1 .000
[WA=1.00] -.979 .517 3.586 1 .058 .376 .136 1.035
[WA=2.00] 0b . . 0 . . . .
[FP=1.00] -.289 .242 1.430 1 .232 .749 .466 1.203
[FP=2.00] 0b . . 0 . . . .

[HED=1.00] .357 .272 1.733 1 .042 1.430 .840 2.434
[HED=2.00] 0b . . 0 . . . .
[HOD=1.00] 1.315 .725 3.288 1 .070 3.724 .899 15.422
[HOD=2.00] 0b . . 0 . . . .
[COD=1.00] 1.621 .726 4.986 1 .026 5.059 1.219 20.989
[COD=2.00] 0b . . 0 . . . .
[ASB=1.00] -1.170 .464 6.340 1 .012 .311 .125 .772
[ASB=2.00] 0b . . 0 . . . .

5.2. Categorical comparison for public toilets vis-à-vis
those using shared toilets

1. Water Availability (WA): This variable was
significant among the factors that influenced access to
own toilets. The probability of access to shared toilets
with respect to access to public toilets was 0.132 times
lower.

2. Fly proof arrangements (FP): The variable fly proof
arrangements was significant among the independent
variables. Fly proof arrangements in shared toilets with
respect to public toilets was 0.547 times lower.

3. Human Excreta Disposal Technology (HEDT): This
variable was significant and the safe excreta disposal
techniques that are adopted in shared toilets with
respect to public toilets was 1.617 times higher.

4. Human Open Defecation (HOD): This variable is
also significant and its impact on having shared toilets
with respect to public toilets was 9.971 times higher.

5. Child Open Defecation (COD): Child Open
Defecation is highly significant that have impact on
shared toilet and it is 18.200 times higher than with
public toilets.

6. Awareness on Swachh Bharat (ASB): Awareness on
Swachh Bharat is highly significant on access to shared
toilets and it is 0.233 times lower with respect to public
toilets.

6. Conclusion

Krishna district is one of the most developed districts
in Andhra Pradesh. The district is giving paramount
importance to keep the district clean and safe as part
of Swachh Bharat Mission (Gramin). In view of the
growing number of households in the district there is an
increasing demand for construction of individual household

and community toilets. Consequently, focused attention
on improving the rural sanitation in the district assumed
greater importance. The combination of basic individual
household toilet units with community sanitary complexes
has substantially improved both provision and access to
rural sanitation facilities.

The main purpose of this study was to analyze the
relationship between access to toilet facilities and the
variables that have impact, using multinomial logistic
regression. It is believed that analyzing the usage of toilet
facilities which is very important in the present day socio-
economic scenario with a statistical perspective adds a
different dimension to the current literature. The statistical
results prove that there is a significant relationship between
access to toilets and the variables viz.,water availability,
fly proof arrangements, human excreta disposal techniques,
human open defecation, child open defecation and
awareness on Swachh Bharat. The categorical comparison
of having own toilet with community public toilets proves
that water availability is a major impacting factor in the
usage of toilets. In some places where water availability
is minimum people depend on public toilets and the fly
proof arrangements are well constructed for public toilets
compared to own and shared toilets. In case of human
excreta disposal techniques, households have taken special
care in constructing twin pits with p-trap and junction box
technology. This is not so in case of public toilets. Child
open defecation is highly significant with respect to own and
shared toilets compared to public toilets keeping in view the
safety the hygiene conditions of the children from 1-5 years
of age.

The District Rural Water Supply and Sanitation
(RWS&S) Department being responsible for rural sanitation
in India is engaged in construction of toilets to make villages
‘Open Defecation Free’. Various Gram Panchayats having
met the target of 100 percent toilets construction declared
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Table 6: Results of multinomial logistic regression model

2.00

Intercept 3.833 .674 32.355 1 .000
[WA=1.00] -

2.027
.531 14.581 1 .000 .132 .047 .373

[WA=2.00] 0b . . 0 . . . .
[FP=1.00] -.603 .274 4.842 1 .028 .547 .320 .936
[FP=2.00] 0b . . 0 . . . .

[HED=1.00] .479 .294 2.663 1 .013 1.615 .908 2.870
[HED=2.00] 0b . . 0 . . . .
[HOD=1.00] 2.300 .734 9.813 1 .002 9.971 2.365 42.037
[HOD=2.00] 0b . . 0 . . . .
[COD=1.00] 2.901 .735 15.576 1 .000 18.200 4.308 76.883
[COD=2.00] 0b . . 0 . . . .
[ASB=1.00] -

1.463
.482 9.197 1 .002 .232 .090 .596

[ASB=2.00] 0b . . 0 . . . .
a. The reference category is: 3.00.
b. This parameter is set to zero because it is redundant.

the villages as ‘Open Defecation Free’. As part of ODF
verification process the District and Mandal administration
extended support to Institute of Public Enterprise (IPE) in
providing the relevant data and effectively facilitated the
field survey. However, the support at GP level may be
strengthened for proper monitoring. Additional manpower
may be appointed at GP level for effective implementation
of ODF scheme.
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