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Abstract

Objective: The study used theory of planned behaviour model to explore behavioural factors influencing open defaecation among
school pupils and assessed their knowledge and awareness on health and environmental risks of open defaecation.
Method: This was school-based cross-sectional study in which self-reported data were collected from 400 pupils aged between 9-
18 years using structured questionnaires, focus group discussions, and interview. Descriptive statistics, Chi-square test, structural
equation modeling and thematic concept analysis were used to examine the data.
Results: The study found high level of open defaecation (64.3%) among the pupils with knowledge of environmental risk of open
defaecation being fairly high (52%). Knowledge of health risk of open defaecation was, however, low among the greater number
(53%) of the pupils. Attitude was found to be strongest determinant of open defaecation intention (r = 0.708; p<0.05). Interaction
of subjective norms and perceived behavioural control was significant predictor (r = 0.608, p<0.000) of open defaecation.
Conclusion: The study found pupils’ attitudes to be strong determinant of open defaecation behaviours but limited knowledge of
health risks of the practice. The study recommends health education and introduction of courses into curriculum to help increase
pupils awareness of health risks of open defaecation practices.

Keywords: Behavioural factors, open defaecation, first cycle school pupils, Volta, Eastern, Ghana.

1. Introduction

The influence of behaviour on open defaecation has
attracted global concern in recent times. Statistics
indicates that 2.5 billion people, representing 35%
world over still do not have access to improved
sanitation (Prasad, 2012; Colopy, 2012; & Rahman,
2010) and one billion of this number defaecate in the
open (WHO/UNICEF, 2014). An estimated 801,000
children younger than 5 years die from diarrhea
diseases annually, mostly in developing countries (Liu
et al., (2012). This amounts to 11% of the 7.6 million
deaths of children under the age of five and means that

about 2,200 children are dying every day as a result of
diarrhea diseases (Liu et al., 2012). Aggregate figures
across Africa points to sanitation-related diseases, as
the second greatest killer of children–more than the
combined effects of AIDS, malaria and measles
(WHO/UNICEF/JMP, 2008). Food and water
contaminated with faecal matter cause up to 2.5 billion
cases of acute diarrhea among children, resulting in
1.5 million deaths (Bill and Melinda Gates
Foundation, 2011; UNICEF/WHO 2008) and leaving
those who survive  stunted, both physically and
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cognitively (Spears, 2013; Fink et al., 2011). A recent
multiple-country study, for example, found that
diarrhoeal diseases, caused by poor sanitation resulting
from open defaecation alone accounted for 25% of
stunting in children up to 24 months (Checkley et al.,
2008).

In Ghana, faecal contamination of the environment
resulting from open defaecation has been identifies as
the major cause of 1,800 cases of cholera affecting
children aged 0-5 years annually (WHO, 2005;
UNICEF, 2012). Early childhood diarrhea resulting
from open defaecation does not only contribute
significantly to undernutrition, wasting, stunting and
reduced long-term cognitive development of children
in schools but it also results in intermittent school
dropout. According to Ghana Demographic Health
Survey, 1 in 5 children under five in Ghana are stunted
due to exposure to persistent faecal matter. Official
statistics by the Ghana Health Service indicates that
about 80% of all outpatients’ attendance are cases of
faecal related diseases (UNICEF/WHO, 2008;
Ghanaian Daily Graphic, 2009).

Asides its health implications, open defaecation also
has economic and social costs. Statistics indicates that
poor sanitation costs Ghana 420 million cedis each
year (WSP/WB, 2010) and this sum is equivalent to
1.6% of country’s national gross domestic product
(GDP). Asides its financial burden, open defaecation
also has considerable social costs. Loss of dignity and
privacy and risk of physical attack and sexual violence
may not be easily valued in monetary units, but these
issues are the reality and largely associated with open
defaecation. Diarrhoea, resulting from poor sanitation,
causes many school children to miss days from school.
Besides its economic and public health concern, open
defaecation seriously compromised environmental
cleanliness and safety. It pollutes the coastal and
marine ecosystems, fouls the environment, and
reduces the aesthetic beauty of the landscape thus
hindering growth in tourism industry. The greatest
perceived impact of faecal matter on aesthetics is the
fact that it generates pungent smells and defaces visual
appearance of the environment, particularly in towns
and cities. Open defaecation leads to methane and
carbon dioxide generation, which eventually leads to
global warming thus contributing significantly to
economic losses.

The problem of open defaecation is most severe in
sub-Saharan African countries, where 63% of the
population lacks access to basic sanitation facilities
and one billion of this number representing 75% live

in rural communities in East Asia and sub-Saharan
Africa (WHO/UNICEF, 2013). The number of people
practicing open defaecation has actually increased in
sub-Saharan Africa, and the region now accounts for a
greater share of the global total than in 1990
(WHO/UNICEF, (2015).

On Ghana’s perspective, open defaecation prevalence
according to water aid Ghana (WAG) (2013) has
increased to 23% in 2010 from 19% in 1990,
indicating that the number of Ghanaians engaged in
daily open defaecation has increased from 4.8 million
to over 5.7 million same periods. With the country’s
current population of 24,658,823 (≈25 million) (GSS,
2012), the actual number of Ghanaian practicing open
defaecation daily is now 5,743,100 with national
average figure of 24% (WSP, 2013).

Today, pupils in the first cycle schools in Ghana
defaecate in the open even though they have toilet
facilities. The influence of human behaviour on
sanitation in general and open defaecation in particular
has been reported in many studies (WHO/UNICEF,
2015; WSP, 2012). However, limited studies have
been conducted across Ghana to understand the
behaviours of people who defaecate in the open.
Understanding this will contribute significantly to
development of intervention measures that will help
people who defaecate in open revert to sustainable
toilet use. This study was conducted as school-based
cross-sectional survey to gather self-reported
behavioural factors influencing open defaecation
practices among the school pupils, assess pupils’
knowledge and awareness/perceptions of
environmental and health risks of open defaecation
practices and use the outcomes to inform policy
makers and sanitation stakeholders to develop
appropriate behavioural intervention measures that
will help open defaecators revert to toilet use. For the
purposes and scope of this study, behavioural factor is
defined as any overt action shown by pupils that
prevent them from using toilets. The study used
Theory of planned behaviour model (TPB) model, first
as the theoretical foundation to investigate behavioural
factors influencing open defaecation practices among
pupils and second as a model to guide the study’s
methodological and analytical framework.

2. Materials and Methods

Study Area

The study was school-based cross-sectional survey
which sought to explore the behavioural factors
influencing open defaecation practices among pupils
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in the first cycle schools. It was conducted in eight
public first cycle schools selected from eight
communities which comprised four rural and four
urban. The study used structured questionnaire (SQ),
focus group discussions (FGDs) and in-depth
interview (IDI) guides to gather self-reported data.
The SQ was administered to 400 randomly selected
respondents and 21 FGDs comprising 11 female
groups and 10 male groups held with 192 respondents
randomly selected from pupils who reported to have
defaecated in the open within seven days prior to the
survey. On average, each FGD comprised 6-9 pupils
and data was collected to the point of saturation.
English was the main language used during the FGDs.
The FGD sections were audiotaped using digital
audio-recorders with participants consent. On average,
each FGD session lasted between 45-60 minutes. The
IDI was conducted with 24 pupils to assess their
opinions and views on factors that prevented or
influence them to defaecate in the open. Each
interview session lasted between 20-30 minutes and
was audiotaped.

Ethical issues such as consent for photographing,
audio recording of participants’ voices were strictly
adhered to throughout the interview process. Quality
control measures such as the need for independent
completion of the questionnaires and freedom of
participation or withdrawal from the study were
followed. Efforts were also made to minimize
methodological, personal and social desirability

biases. Ethical Clarence Certificate No. ECBAS
035/15-16 to undertake the study was given by Ethical
Committee for Basic and Applied Sciences (CBAS),
University of Ghana. A verbal assent was obtained
from parents and appropriate guardians of participants
before they were used in the study. Verbal informed
consent was also provided by all respondents to
participate in the study.

3. Data Analysis

Test items reliability and internal consistency were
determined using Cronbach’s alpha statistics.
Descriptive statistics was used to determine the
frequency and percentage distribution of pupils’ socio-
demographic characteristics and knowledge and
perception of environmental and health effects of open
defaecation in the sample. Chi-squared test was
conducted to determine the association between self-
reported behavioural factors and pupils open
defaecation intention and open defaecation practices.
Structural equation modeling (SEM) path analysis of
variance was applied to the sample of 400 completed
questionnaires to estimate mean effect sizes of
behavioural variables included on attitudes, subjective
norms and perceived behavioural control measuring
scales on pupils open defaecation intention and actual
open defaecation practices. Figures 2-7 showed the
SEM path diagrams.

Figure 2: SEM Path Diagram (M1) Figure 3: SEM Path Diagram (M2)
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Figure 4: SEM Path Diagram (M3) Figure 5: SEM Path Diagram (M4)

Figure 6: SEM Path Diagram (M5) Figure 7: SEM Path Diagram (M6)

In M1 (Figure 2), effect size of behavioural variables
on attitudes, subjective norm and PBC measuring
scales on pupils open defaecation intentions were
estimated. The direct and indirect effect size of
behavioural variables on PBC scale on pupils open
defaecation practices were also determined in M1. The
aggregate effect size of the behavioural variables on
attitudes, subjective norms and PBC scales on pupils
open defaecation intention and open defaecation
practices were determined in M1. In M2, (Figure 3),
effect size of individual variables on attitude
measuring scale on pupils open defaecation practice
was estimated. In M3, (Figure 4), effect size of
individual variables on attitude measuring scale on
pupils open defaecation intention was estimated. The
effect size of individual variables on PBC scale on
pupils open defaecation intention and actual open
defaecation practices were estimated in M4 (Figure 5
and M5 (Figure 6) respectively. In M6, (Figure 7),
interacting effect size of behavioural variables on
pupils open defaecation practices was determined.

In M1- M6, the statistical test used was SEM path
analysis in AMOS Software version 20. The effect

sizes obtained in path models M1- M6 that remained
statistically significant were reported together with
non-significant effect sizes. All quantitative analyses
were carried out at 5% level of precision (95%
confident interval) with p-values reported in either one
or two tailed significant levels. Significant effect sizes
reported in M1- M6 included path coefficient of
determination (r); standard errors (SE); t-statistics
(critical ratio); and their corresponding probability
values (p-values). Relevant statistical tables were
generated using Microsoft Excel Software version 10.
This SEM path model does not rule out the influence
and operation of other exogenous and endogenous
variables (labeled as “errors” in the SEM path
diagrams) but posit psychological variables as one of
the driving forces of environmental behaviour.

The self-reported data obtained from FGDs and IDI
were first transcribed verbatim into Microsoft Word
for Windows and then analyzed against thematic
concepts. Relevant illustrative quotes that reflected
group opinions were identified and used to support the
detailed descriptive analyses of the final themes.
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4. Results and Conclusion

Table 1: Socio-demographic Characteristics of Study Participants

There was association between pupils’ knowledge and   Association: ᵡ2 = 65.062, p=0.002
Environmental risk of OD: ᵡ

2 = 44.961, p=0.006

Participants Socio-Demographic
Characteristics

Frequency (N=400) Percentage (% )

Sex Distribution
Male 200 50
Female 200 50
Age Distribution(Year)
9—13 183 45

14—18 217 55
Class/Level)
Primary 4—6 192 48
JHS 1—3 208 52
Religious Affiliation
Christianity 356 89
Muslem 36 9.0
Traditional 8 2.0
Ethnic Affiliation
Ga—Dangme 55 13.8
Ewe 216 54.0
Akans (Fante &Asante) 61 15.2
Akuapem 61 15.2
Others (Moshi & Guan) 7 1.7

Table 2: Pupils General Knowledge of Risks of Open Defaecation Practices
Variable Category Choice Category Frequency Percentage (%)

Open defaecation
Bad practice 359 89.8

Don’t know 27 6.9
Good practice 14 0.4

Total responses 400 100

Table 3: Pupils Knowledge of Environmental Effect of
Open Defaecation Behaviour

Table 4: Pupils Knowledge of Health Effect of
Open Defaecation Behaviour

Open defaecation has bad effects on Health

Category Choices Frequency Percentage Category
Response

Frequency Percentage (%)

Undesirable  effect 208 52 Unlikely 212 53

Desirable effects 172 43 Don’t know 48 12

Don’t know 20 5 Likely 140 35
Total 400 100 Total                              400                         100
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Table 5: Subjective Norm: Influence of Social Injunctions on Pupils Open Defaecation

Table 6   Subjective Norm: Influence of Role Model on Pupils Open Defaecation Behaviour

Table 7: Perceived Behavioural Control (PBC): Influence of Perceived Confidence on Pupils Open Defaecation
Behaviour

I defaecate in the open place because people whose opinion I take also do it.
Sex Groups Frequency/Percentage Distribution of Choice Category in the sample by sex

Strongly disagree Disagree Don’t Know Agree Strongly agree Total

Male Pupils 97 (48.5) 50(25.0) 11(5.5) 19(9.5) 23(11.5) 200(100)
Female Pupils 115 (57.5) 42(21.0) 4(2.0) 25(12.5) 14(7.0) 200(100)

For me to defaecate in the open is…
Sex Groups Frequency/Percentage Distribution of Choice Category in Sample by sex

Very difficult Difficult Don’t Know Easy Very easy Total
Male pupils 34(17.0) 51(25.5) 7(3.5) 98(48.5) 10(5.0) 200(100)

Female pupils 58(28.0) 25(12.5) 12(6.0) 89(44.5) 16(8.0) 200(100)

People who are important to me think that I should defaecate in the open.

Sex Groups Frequency/Percentage Distribution of Choice Category in the Sample by Sex

Strongly disagree Disagree Don’t Know Agree Strongly agree Total

Male Pupils 32(16.0) 91(45.5) 16(8.0) 47(43.5) 19(18.5) 200(100)
Female Pupils 89(44.5) 57(28.5) 10(5.0) 33(16.5) 11(5.5) 200(100)
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Table 8: Association between Open Defaecation and Demographic and Behavioural Variables
Structural Equation Modeling (SEM) Path Analysis Results

Dependent Variables Items Reliability
Independent Variables Open Defaecation

Intention
Open Defaecation

Behaviour
Cronbach’s
Alpha value

Pupils Demographic
Characteristics

ᵡ2 p-values ᵡ2 Values p-values
.85

Sex 1.264 0.867 19.671 0.003*

Settings 4.394 0.355 20.087 0.003*
Age 17.678 0.798 44.082 0.830
Education 17.701 0.818 43.841 0.173
Ethnicity 39.067 0.334 20.087 0.025*
Religion 5.646 0.687 10.158 0.602

Behavioural Factors Influencing Open Defaecation
Attitude (Pooled) 242.050 0.037* 270.053 0.042* .87
Knowledge of open defaecation
risk

33.975 0.035 61.384 0.005*

Awareness of open defaecation
risk

61.663 0.005* 43.931 0.008*

Perceived convenience of toilet
use

54.014 0.000* 54.014 0.000*

Perceived privacy in school toilet 66.315 0.006* 79.451 0.047*
Perceived benefits of open
defaecation

79.451 0.047* 68.437 0.001**

Subjective Norm (pooled) 81.965 0.000* 0.111 0.026* .85
Descriptive norm (social
injunctions)

38.041 0.009* 42.943 0.072

Perceived influence of role model 47.065 0.000* 37.593 0.038*

Perceived Behavioural Control
(Pooled )

70.263 0.001* 351.650 0.001** .84

Perceived confidence 44.249 0.000* 24.132 0.000*
Perceived Intrinsic Motivation 0.168

0.001**
0.126 0.014*

*Independent variables which show significant associations/correlations with dependent variables
(open defaecation intention & open defaecation behaviour. Association/correlation is significant at
0.05 level (two-tailed) and 0.001 level (one-tailed).
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Structural Equation Modeling (SEM) Path Analysis Results

Table 9: Coefficients Result Table for Effect Size of Behavioural Factors on Pupils’ Open Defaecation
Intention

Table 10: Coefficients Result Table for Effect Size of Behavioural Factors on Pupils’ Open Defaecation
Practices

Table 11: Interaction Effect Size of Behavioural Factors (Attitude & PBC) on Pupils Open Defaecation
Practice
⁂ = interact.

Behavioural Factors (Attitudes) Impact Dependent
Variables

Standardized
Effect Size

(r)

S.E. t-statistics
(P-value)

Perceived privacy in school toilets  OD -0.06 0.022 -1.212(0.226)

Perceived convenience from toilet
use

 OD 0.116 0.029 2.347(0.019)*

Awareness of open defaecation
risks

 OD -0.028 0.038 -0.558(0.577)

Knowledge of  open defaecation
risks

 OD 0.073 0.037 1.483(0.138)

Perceived benefit of open
defaecation

 OD -0.019 0.038 -0.391(0.696)

Independent
Variables

Impact Dependent
Variables

Standardized
Effect Size (r)

S.E. t-statistics
(p-value)

Attitude ⁂ Subjective
norm

----> Open Defaecation
0.363

0.132 44.101(0.002)*

Attitudes ⁂ PBC ----> Open Defaecation
0.390

0.112 36.824(0.000)*

PCB ⁂ Subjective norm ---> Open Defaecation 0.608 0.112 36.824(0.000)*

Behavioural Factors Relationships Antecedent
Dependent Variable

Standardized  Effect
Size (r)

S.E. t-statistics
(p-value)

Pupils attitude ------> OD intention 0.708 0.665 10.177(0.000)*

0.917(0.359)

-2.961(0.003)*

Pupils subjective norm ------> OD intention 0.035 0.272

Pupils perceived
behavioural control

------> OD intention -0.114 0.321
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Table 13: Effect Size of Individual Behavioural Factors on Pupils Open Defaecation

OD = open defaecation

Results of Focus Group Discussions (FGDs)

The two major themes identified from the FGDs relate
to: (i) personal convenience and health and (ii)
environmental risks.

Group narratives that related to personal
convenience and health

“…No scent in the bush”— (A female pupil, FGD,
Kofisah M.A. Basic School).
“One experiences good ventilation.”— (A male pupil,
FGD, Monome D.A Basic School).
“You feel very comfortable to defaecate.” — (A male
pupil, Kedzi-Havedzi A.M.E Zion School).

“You don’t contract diseases from friends who also
use the toilet.” — (A female pupil, FGD, Begoro
Presby Basic School).
“…open defaecation is bad because we eat the faeces
ourselves.”— (A male pupil, FGD, Monome D.A
Basic School).

Group narratives that relate to environmental risks

“It pollutes drinking water sources, gives us diseases
and destroy the environment” — (A female pupil,
FGD, Kedzi-Havedzi A.M.E Zion School).

Results of In-depth Interview (IDI)

The two major themes identified from the IDI related
to: (i) personal and public health and (ii)
environmental risks.

Group narratives that relate to personal and public
health

“...open defaecation bring about diseases to us.”—
(Male pupil, IDI, Kofisah M.A. Basic School).
“It is not good because we eat the faeces ourselves
when we defaecate in the bush; this is because rain
water washes the faeces into water bodies and
contaminate them and when we drink water from the
water bodies, we drink the faeces”—(A female pupil,
IDI, Begoro Presby Basic School).

Behavioural Factors
(Attitudes)

Impact Dependent
Variables

Standardized Effect
Size (r)

S.E. t-statistics
(P-value)

Perceived privacy in school
toilets

 Intention 0.018 0.029 0.365(0.715)

Perceived convenience from
toilet use

 Intention 0.081 0.039 1.619(0.106)

Awareness of open
defaecation risks

 Intention -0.044 0.051 0.884(0.377)

Knowledge of  open
defaecation risk

 Intention -0.016 0.049 0.329(0.743)

Perceived benefits of open
defaecation

 Intention -0.033 0.050 0.653(0.514)

Behavioural Factors Relationship Dependent
Variables

Standardized  Effect
Size (r)

S.E. t-statistics
(p-value)

Pupils satisfied intention -----> OD
behaviour

0.58 0.132 44.101(0.000)*

Pupils perceived
behavioural control

-----> OD
behaviour

-0.06 0.321 -3.052(0.002)*
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“When snails are at the place where you defaecate,
they would eat the faeces and when we eat the snails,
we also eat the faeces.”— (Male pupil, IDI, Kofisah
M.A. Basic School).

Group narratives that relate to environmental
health

“…It is not good because it destroys the
environment.”— (Male pupil, IDI, Kofisah M.A.
Basic School).

“…It pollutes our drinking water sources” — (A male
pupil, IDI, Kedzi-Havedzi A.M.E Zion School).

5.Discussion

The study explored the behavioural factors that
influence open defaecation among pupils in the first
cycle schools and assessed knowledge and perception
of pupils on health and environmental risks of open
defaecation. The study found that the behavioural
factors influencing pupils’ open defaecation practices
stemmed from their attitudes, subjective norm,
perceived control behaviour, intention and interactions
of these variables.

Attitude refers to the degree to which the person has a
positive or negative evaluation of a behaviour (Ajzen
& Fishbein, 1980, as cited in Ajzen, 1988) and have
been reported in many studies to correlates
significantly with intentions (Beck & Ajzen, 1991;
Armitage & Conner, 2001; Smith et al., 2008). The
direct positive mean effect size of attitude on pupils
intention to engage in open defaecation reported in
this study was 0.708 with p<0.05. This suggests that
behavioural variables included on attitude measuring
scales—perceived knowledge and awareness of open
defaecation risks, perceived convenience of using
school toilets, perceived level of privacy in the school
toilet and perceived benefits of open defaecation—
accounted for 71% of variance in pupils’ satisfied
intention to engage in open defaecation. This further
indicated that pupils in the study schools hold higher
favourable attitudes toward open defaecation
intention. Earlier studies (Fishbein, 1991; Kim &
Hunter, 1993) showed that individual with high
attitude towards environmental behaviour had
significantly large effect size attitude on intention.
This suggested that the high mean positive effect size
of pupils’ attitudes on their open defaecation intention
found in this study may originate from the parents,
siblings, peer group, and family situation. The result of
this study reveals that some of the communities within
which the pupils come from have no toilet facilities

and therefore defaecate in the open. Due to absence of
toilet in the community, pupils may model these open
defaecation behaviours during off-school hours from
the homes and community and exhibit it in the school
when they evaluate it to be more convenience than
toilet use. This finding agreed with the Social
Learning Theory (Bandura, 1977) which postulated
that observational learning, and the resulting imitation,
are fundamental processes within socialization
process. The socialization process involves values and
beliefs (attitudes) formation from what they observe,
hear and listen to from interactions with their
environment—family, peers, community and mass
media. This was also observed in the FGDs where a
pupil narrated that he defaecate in the open because
the chief also does it. A study by Tronick & Beeghly
(2011) also reported that the socialization process
helps children develop a sense of self which
determines their behaviour. In support of this
assertion, Kerr et al., (2012) argued that parental
attitudes and behaviours have greater influence on
their children’s behaviours.

Evidences from plethora studies showed that human
behaviour is guided not only by attitudes (Ajzen &
Fishbein, 1980; Godin, & Kok, 1996) perceived
behavioural control (Bandura, 1986), but also by
perceptions about others’ beliefs (Ajzen & Fishbein,
1980) and behaviours (Fishbein & Ajzen, 1975). This
constitutes individual subjective norm which refers to
“the person’s perception that most people who are
important to him or her think he/she should or should
not perform the specific behaviour in question”
(Fishbein & Ajzen, 1975). This suggests that the
behavioural factors influencing pupils’ open
defaecation practices may have strong root cause from
their subjective norm belief system. The result of this
study, however, reveals that subjective norm has less
significant effect size of 0.035 (4%) on pupils
intention towards open defaecate behaviour (r=0.035,
p=0.359). This suggests that in aggregation,
behavioural variables included in subjective norm
measuring scales (descriptive norm, extrinsic
motivation and role models influence) played less
significance role in influencing pupils’ intention
towards open defaecation behaviour. This result is
consistent with discussions in the literature reviewed.
For a wide range of behaviours, the correlation of
prediction of intentions from subjective norms ranges
from .34 to .42 (Albarrac´ ın et al., 2001; Armitage &
Conner, 2001). One possible theoretical explanation
put forwards to explain this proposition is that an
individual under social influence will try to conform to
the expectations of others (Shen, et al., 2006). When
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individual evaluates the social influence to be positive,
the behaviour is executed (Ajzen & Fishbein, 1980;
Fishbein & Ajzen, 1975). In contrast, where it is
unfavourable individual tends to avoid executing any
intended action (Ajzen & Fishbein, 1980; Fishbein &
Ajzen, 1975). The low mean effect size of variables
included on the subjective norm measuring scales on
pupils satisfied open defaecation intention (0.04)
reported in this study is on the lower side compared to
what was reported in theoretical literature reviewed
(0.34) (Armitage & Conner, 2001). This low effect
size may be ascribed to multiples of different
personality factors simultaneously affecting pupils
open defaecation behaviour intention. First, the pupils
used in this study (9-18 years) are largely adolescents
and who are unlikely to hold high and stable
behavioural intention towards open defaecation
practice since their intentions, particularly those
relating to behaviours that are considered negative are
checked by social pressure from significant others
such as parents, teachers, peers to engage or not
engage in the behaviour.

Studies showed that environmental behaviour can
stem from individual PBC belief system. The PBC is
the perceived ease or difficult of performing a
behaviour under different situations when the
behaviour may go beyond one’s controllable aspects
of predicting behaviour directly or through intention
(Ajzen, 1991). Behavioural variables included on PBC
measuring scale were perceived confidence and
intrinsic motivation. Study (Ajzen, 2005) showed that
people’s behaviours are strongly influenced by their
confidence in their ability to perform them. Given a
sufficient degree of actual control over behaviour,
people transform their intention into action when the
opportunity arises to do so. This further suggested that
behavioural control can have a direct effect on
behaviour itself, in addition to the indirect effect
mediated by intention (Ajzen, 2005). Findings from
the present study confirmed both assertions. This
study found that PBC inversely influences pupils open
defaecation behaviour and intention both directly (6%;
p=0.002) and indirectly (-11%; p=0.003) via intention.
This suggests that PBC has inverse mean moderating
effect size (influence) on both pupils’ satisfied open
defaecation intention and actual open defaecation
behaviour. This finding was comparable to what was
reported by one earlier study (Smith et al., 2008)
which found no or limited effect of PBC on both
intention and behaviour.

Attitude towards behaviour, according to Ajzen (2002)
can override the effect of self-efficacy (Ajzen, 2002).
For example, if a person has strong subjective
knowledge about open defaecation behaviour, the
person will have higher confidence in the ability to
engage in that behaviour. This further suggested that
the mediating mean effect of PBC on intention will be
weaker when individual has high subjective
knowledge about the behaviour. The present study,
however, reported low mean effect size of subjective
knowledge (4%) on pupils open defaecation intention
and this might have accounted for the low mean effect
size of PBC (11%; p=0.003) on pupils open
defaecation intentions and may be attributed to the
conditions of the school system as pupils’ self-efficacy
to engage in open defaecation behaviour is largely
limited by school rules and regulations governing
sanitation behavioural intentions including the open
defaecation behaviour. Again, the school toilet
systems, as reported throughout the FGDs sections and
the checklist observation results, lacked adequate
comfortability, privacy and security, and personal
defaecation preferences and might have accounted for
high intention of pupils (58%) to engage in open
defaecation behaviour. One theoretical explanation to
this is found in social cognitive theory which posits
that individuals do not simply respond to situational
influences, but rather they actively seek and interpret
information (Nevid, 2009), prior to the execution of
the behaviour. The more favourable the evaluation
outcome, the stronger the PBC towards performing the
perceived behaviour (Nevid, 2009).

Moreover, the behavioural achievement of PBC
depends upon confidence and accuracy of perceptions.
The low level of self-efficacy of pupils to engage in
open defaecation practices as reported in this study
may be ascribed to their low level of knowledge and
perception about risks of open defaecation. This was
observed in this study where more than half of
participants have less knowledge about health effects
of open defaecation. For example, if an individual
perceive low accuracy of perception, PBC may not be
realistic with respect to little information (Ajzen,
1991). A study by Yzer (2012) reported that when
moderation effects of PBC on behaviour intention is
weak, PBC is likely to affect the behaviour directly; he
further explained that the actual control of individual
over his or her environment does not guarantee that
the performance of the behaviour will occur in a
specific situation. By this, Yzer (2012) means that an
individual cannot engage in any behaviour for which
he or she does not have the required skills and
resources to execute. He concluded that situational
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factors are likely barriers to enhancing the behaviour
performance (Yzer, 2012. Evident from the results of
the present study, however, indicates that the open
defaecation behaviours observed among the pupils are
largely influenced by behavioural factors emanating
from their attitudinal belief systems with minimal
contributions from pupils PBC belief system.

The influence of intention on pupils open defaecation
practices was also determined. Intentions are self-
instructions that encourages or inhibits individual to
execute particular behaviours (Triandis, 1980).
Previous studies on intention-behaviour relations
(Armitage & Conner, 2001; Sheeran, 2002) showed
that intentions have strong associations with
environmental behaviours. Finding from present study
reveals that the mean positive effect size of intention
on pupils open defaecation behaviours was 58%. This
mean positive effect size is comparable to what was
reported in some previous studies (Fisher & Fisher,
1992 & Gollwitzer, 1993). Authors of these studies
found mean intention-behaviour correlation of .47
(47%). Similar studies have also reported mean
behaviour-intention correlation of .53 (53%) (Notani,
1998); and as high as .62 (62%) (Van den Putte,
1993). The high mean positive effect size of 0.58
(58%) of pupils’ behavioural intention on their open
defaecation behaviour reported in this study has some
relevant implication for policy makers and sanitation
stakeholders whose objectives aim at ending open
defaecation as emphasized in the post 2015 sustainable
development goal 6 target 2. This study strongly
suggests that it is important to present information on
health and environmental risks of open defaecation
behaviour to pupils to help shape their attitudes
towards the elimination of the open defaecation
behaviours. Whilst doing this there is the need to
stress subjective norms or opinions that reject the open
defaecation behaviour. Thus, from the view point and
perspective of the present study, intention of pupils in
first cycle schools has positive statistical significant
impact on their open defaecation behaviours. The
theoretical significance of these findings resides in the
fact that several important conceptual frameworks in
social and health psychology propose that changing
behavioural intentions can bring about behaviour
change (Bandura, 1989 & Gibbons et al., 1998). These
findings suggest that the next decade of research on
behavioural factors influencing open defaecation
practices should concentrate more on the pupils’
attitudes, intention, and situational factors as
postulated by the theoretical frameworks of this study.

The mean aggregate effect sizes of behavioural
variables included on attitudes, subjective norm and
PBC measuring scales on pupils open defaecation
behaviour reported in this study was 58%, a
correlation coefficience of .58; p=0.003). This finding
is consistent with some previous studies which found
mean correlation ranging between 0.45 and 0.60 (Beck
& Ajzen, 1991; Armitage & Conner, 2001). Within the
aggregate effects, behavioural attitude largely
accounted for over two-third (82%) of the variance of
pupils open defaecation behaviour and 71% of pupils’
intention to engage in open defaecation behaviour.
This high mean positive effect size might have
resulted from the application of the mixed methods in
data collection. Studies (Olsen, 2004; Blaikie, 1991)
showed that combining two methods help overcome
the weaknesses or intrinsic biases and the challenges
that come from single method studies. The influence
of subjective norm within the aggregate effect size on
pupils overall open defaecation behaviour and
behavioural intention was r = 0.02, p<0.05 and r =
0.035, p<0.05) respectively. These findings were on
the low side compared to .34 (34%) reported in
previous study. These variations may be attributed to
the average age difference of the sample population
involved in present study (9-18 years) compared to the
previous studies (above 20-60 years). Studies showed
that humans have mindreading belief systems which
helps them reason about how beliefs might influence
individual actions, interpersonal communications, and
conducts, and the belief system of children is low
compared to the adults (Apperly, et al., 2006). Thus,
developing intention towards specific environmental
objects may be limited in children compared to adults
(Apperly, et al., 2006). Similar results were also
reported in related studies (Armitage & Conner, 2001;
Armitage & Conner, 2001) which found low
correlation values of intention 0.39 (39%) for
aggregate mean effect of attitudes, subjective norms
and PBC on behaviour.

The interaction effect size of behavioural factors on
pupils open defaecation practices was also estimated.
The study found that when behavioural variables
included on subjective norm measuring scale were
interacted with variables on PBC measuring scales,
together they produced mean effect size of 0.608
(61%) with p=0.000. Similarly, when behavioural
variables included on subjective norm and attitude
measuring scales were interacted, a mean positive
effect size of 0.36 (36%) was produced with p value of
0.002. These results suggest that the high pupils open
defaecation behaviour reported in this study may be
attributed to the interacting effects of composite
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behavioural factors and this has strong implication for
policy makers and sanitation stakeholders whose
objectives aim at ending open defaecation as
emphasized in the post 2015 sustainable development
goal 6 target 2. This suggests that in designing
intervention strategies to address open defaecation
behaviour change, the behavioural factors included on
the three psychological measuring scales, which were
found to be influencing open defaecation behaviours
in the schools, must be integrated to produce greater
effect size on open defaecation behaviour change.
Teachers and parents’ disagreement on pupils present
and future open defaecation behaviours could
contribute significantly to pupils lower intentions to
defaecate in the open. Helping pupils who defaecate in
the open to desist, could have a positive impact on
preventing open defaecation intention and initiation.

Knowledge and Perception of Health and
Environmental Risk of Open Defaecation

A greater number of pupils (53%) were unaware of the
health risk associated with open defaecation practices.
This was also evident in FGDs sections where pupils
attached greater preference to open defaecation than
toilet use. For example, a female pupil from Oboaho
D.A Basic School said: “There is no scent in the bush
so I go there; I get some neatness in the bush”. Also, a
male pupils from Kedzi-Havedzi A.M.E Zion Basic
School narrated his experience: “You feel very
comfortable to defaecate in the bush.” These findings
suggest that pupils’ knowledge of faecal-oral
transmission routes was low. This can be very
dangerous because school environments are high
populated and any outbreak of faeco-oral diseases
such as typhoid, cholera, diarrhoea, hepatitis,
trachoma can easily spread among the school
population and cause high health impacts. This finding
supported two previous studies (Hathi et al., 2014 &
Spears et al., 2014) who reported that pathogens are
more easily transmitted in high population density
environments where knowledge about health risk
associated with open defaecation is low and this
increases the public health risks and human capital
costs. In Ghana, the first cycle schools are high
population density environments and if open
defaecation is practiced in such a highly populated
environment, it can result in spread of faeco-oral
diseases, thus increasing out-patient population.
Similarly, an outbreak of diseases in the school can
also extend to the homes, and the community. Study
by Aiello et al., (2008) demonstrated that infections
which children contract in schools will lead to
infections in up to half of their household members

and that 88% of diarrheal diseases are caused by
inadequate sanitation and inappropriate hygiene (Bill
& Melinda Gates Foundation, 2011; WHO, 2008).
Avoidance of open defaecation depends, to a greater
extent, on pupils’ knowledge and awareness of
quantum of health and environmental risks of the
practice. There is also suggestive evidence that
improving sanitation through avoidance of open
defaecation can decrease stunting (Spears, 2012).

6. Conclusion and Limitations

The results of the study show that open defaecation is
being nurtured in the first cycle schools and despite
pupils’ high knowledge of risks associated with open
defaecation behaviours, they continue to engage it. In
conclusion, the study has provided strong theory-based
evidence on behavioural factors influencing open
defaecation practices in the first cycle schools. Also,
the knowledge of environmental risks associated with
open defaecation practices was fairly high. Knowledge
of health risks of open defaecation practices was,
however, low among the greater number of the pupils.
The contributions of these factors therefore provided
holistic understanding of the subject of open
defaecation and upon which some useful
recommendations have been made.

The Ministry of Health must intensifies their health
education on the consequences of open defaecation
behaviours in the basic schools and the communities
in which the schools are located through posters,
videos, and television broadcasting. Also, the Ministry
of Education must introduce courses that can help both
pupils and teachers to acquire knowledge in current
trends in best sanitation practices. This also
underscores the need for government to build a strong
enabling environment through sanitation policy
guidance coupled with adequate financing
arrangement for the sanitation departments of
Municipal, Metropolitan and District Assemblies to
enable them carry out their mandate not only to the
communities but also the schools within the
communities.

This study is without limitations. The first limitation
had to do with reliance on self-report measures as the
main source for gathering data. This may be biased by
social desirability. Secondly, the survey did not assess
other confounding situational variables that may
trigger open defaecation intention. Future efforts must
be largely tailored towards these areas of research.
Nonetheless, the study brings out relevant behavioural
factors influencing open defaecation practices and
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knowledge and perception of pupils on health and
environmental consequences of open defaecation.

Acknowledgement and Funding

This study was supported with grants from Carnegie.
Authors are highly grateful for their support.

Competing Interests

The authors declare that they have no competing
interests.

Consent for Publication

Consent for publication of the data is given by all
Authors.

Ethics Approval and Consent to Participate

Ethical Clarence Certificate No. ECBAS 035/15-16 to
undertake the study was given by Ethical Committee
for Basic and Applied Sciences (CBAS). A verbal
assent was obtained from parents or appropriate
guardians of participants before they were used in the
study. Informed consent was provided by all study
participants to participate in the study.

Data availability

For data request, please contact the authors.

References

Aiello, A.E., Larson, E.L., Sedlak, R. (2008). Personal
health. Bringing good hygiene home. American
Journal of Infection Control. 36(10 Suppl):S152-65.
Publication Ltd, Accra, Ghana
Ajzen, I. (2005). Attitudes, Personality and Behavior
2e. McGraw-Hill International.
Ajzen, I., & Fishbein, M. (2005). The influence of
attitudes on behavior. In D. Albarracin, B. T. Johnson
& M. P. Zanna (Eds.). The handbook of attitudes (pp.
173–221). Mahwah, NJ: Erlbaum.
Ajzen, I. (2001). Nature and Operation of Attitudes.
Annual Review of Psychology, 52, 27–58.
http://dx.doi.org/10.1146/annurev.psych.52.1.27.
Ajzen, I. (1985). From intentions to actions: A theory
of planned behaviour. In J. Kuhl& J. Beckmann
(Eds.), Action control: From cognition to behavior.
Berlin, Heidelber, New York: Springer-Verlag (pp.
11-39).

Ajzen, I., & Madden, T. J. (1986). Prediction of goal
directed behaviour: Attitudes, intentions, and

perceived behavioural control. Journal of
Experimental Social Psychology, 22, 453–474.
Ajzen, I., & Fishbein, M. (1980). Understanding
attitudes and predicting social behavior.Englewood
Cliffs, NJ: Prentice-Hall.
Ajzen, I., & Driver, B. L. (1992). Application of the
theory of planned behavior to leisure choice.

Journal of Leisure Research, 24, 207–224.
Ajzen, I. (2002), Residual Effect of Past on Later
Behaviour: Habituation and Reasoned Action
Perspectives; in: Personality and Social Psychology
Review, 6(2), 107-122.
Albarrac´ın, D., Johnson, B. T., Fishbein, M., &
Muellerleile, P. A. (2001). Theories of Reasoned
action and planned behaviour as models of condom
use: A meta-analysis. Psychological Bulletin,
127,142–161.
Armitage, C.J., & Conner, M. (2001). Efficacy of the
theory of planned behavior: A Meta analytic review.
British Journal of Social Psychology, 40, 471–499
Apperly, I. A., Riggs, K.J., Simpson, A., Chiavarino,
C., & Samson, D. (2006). Is belief Reasoning automatic? Psychological Science, 17, 841–8 44.
Bandura, A. (1986). Social foundation of thoughts and
action. A social cognitive theory. Englewood, Cliffs,
NJ: Prentice Hall.
Bandura, A. (1977). Social learning theory.
Englewood Cliff, NJ: Prentice Hall.
Beck, L., & Ajzen, I. (1991).In press). Predicting
dishonest actions using the theory of planned
behavior. Journal of Research in Personality.
Blaikie, N. (1991). A Critique of the Use of
Triangulation in Social Research, Quality and
Quantity, 25 (2), 115-136.
Bill and Melinda Gates Foundation. (2011): Website:
www.gatesfoundation.org/global-development/water-
sanitation-hygiene.
Carver, C. S., & Scheier, M. F. (1998). On the self-
regulation of behavior. Cambridge, UK: Cambridge
University Press.
Chatzisarantis, N. L. D., Hagger, M. S., & Smith, B.
(2007). Influences of perceived
autonomy support on physical activity within the
theory of planned behavior.
European Journal of Social Psychology, 37, 934–954.
Colopy, C. (2012). How No-Flush Toilets Can Help
Make a Healthier World. Yale environment, 360.
Eagly, A., & Chaiken, S. (1993). The psychology of
attitudes. New York, NY: Harcourt Brace Jovanovich
College Publishers.
Fishbein, M., & Ajzen, I. (1975): Belief, attitude,
intention and behaviour: An instruction to Theory and
research; Addison-Wesley.



ISSN: 2455-944X Int. J. Curr. Res. Biol. Med. (2017). 2(9): 1-16

15

Fisher, J. D., and Fisher, W. A. (1992). Changing
AIDS risk behavior. Psychological Bulletin, 111, 455–
74.
Gibbons, F. X., Gerrard, M., Blanton, H., & Russell,
D. W. (1998). Reasoned action and social reaction:
Willingness and intention as independent predictors of
health risk. Journal of Personality and Social
Psychology, 74, 1164–1180.
Gollwitzer, P. M. (1993). Goal achievement: The role
of intentions. In W. Stroebe & M. Hewstone (Eds.),
European review of social psychology (Vol. 4, pp.
141-185). Chichester, England: Wiley
GSS. (2012). 2010 Population and Housing Census
Provisional Results: Summary of Findings. Ghana
Statistical Service, (GSS), Accra, Ghana.
Godin, G., & Kok, G. (1996). The Theory of planned
behaviour: A review of its applications in the health
related behaviour. American Journal of Health
Promotion, 11, 87-98.
Hathi, S., Haque, Pant, L., Coffey, D., & Spears, D.
(2014). Place and child health-the interaction between
density and sanitation in developing countries.
Technical report, Policy Research Working
Paper 7124 .World Bank Group, November, 2014.
Kerr, M., Stattin, H., Özdemir, M. (2012). Perceived
parenting style and adolescent adjustment: Revisiting
directions of effects and the role of parental
knowledge. Dev. Psychol 48, 1540-1553.
Kim, M. S., & Hunter, J. E. (1993). Relationships
among attitudes, behavioral intentions, and behavior -
A meta-analysis of past research, Part 2.
Communication Research, 20, 331–364.
Nevid, J. S. (2009). Psychology: Concepts and
applications (3rd Ed.). Boston: Houghton Mifflin
Company. Retrieved
fromhttp://books.google.com/books?id=LsVK0kSpzx
8C.
Notani, A.S. (1998). Moderators of perceived
behavioral control’s predictiveness in the theory of
planned behavior: A meta-analysis. Journal of
Consumer Psychology, 7,247–271.
Olsen, W. (2004). Triangulation in Social Research:
Qualitative and Quantitative Method can really be
mixed, in Holborn M. (Ed), Developments in
Sociology, Ormskirk: Causeway Press.
Prasad, R., (2012). India is drowning in its own
excreta. The Hindu.
http://www.thehindu.com/health/policy-and-
issues/india-is-drowning-in-its-own-
excreta/article3524150.ece. 2013-01-08.
Rahman, M. S. (2010). Access to Water and Women
Empowerment: A nexus in Cross Cultural Perspective.
Public Administration Rajahahi University,
Bangladesh.

Randall, D. M., & Wolff, J. A. (1994). The time
interval in the intention–behaviour relationship: Meta-
analysis. British Journal of Social Psychology, 33,
405–418.
Shen, D., Laffey, J., Lin, Y., & Huang, XX. (2006).
“Social Influence for Perceived Usefulness and Ease-
of-Use of Course Delivery Systems,” Journal of
Interactive Online Learning, 5(3), 270-282.
Sheeran, P. (2002). Intention-behavior relations: A
conceptual and empirical review. In W. Stroebe & M.
Hewstone (Eds.), European review of social
psychology, 12, 1-36). Chichester, England: Wiley.
Sheeran, P., & Taylor, S. (1999). Predicting Intention
to use Condoms. A meta-analysis and omparion of the
theories of Reasons Action and Planned Behaviour.
Journal of Applied Psychology, 29, 1624-1675.
Shuval HI, Adin A, Fattai B, Rawitz E, Yekutiel P
(1986). Waste Water Irrigation in Developing
Countries: Health Effect and Technological Solution.
Technical Paper Washington, DC: World Bank
Smith, K., & Kirby, S. (2008). Cultural evolution:
implications for understanding the human language
faculty and its evolution. Phil. Trans. R. Soc. B 363,
3591–3603. (doi:10.1098/rstb.2008.0145).
Spears, D. (2012a). Effects of Rural Sanitation on
Infant Mortality and Human Cap-ital: Evidence from
a Local Governance Incentive in India." working
paper, Princeton University Research Program in
Development Studies.
Spears, D. (2012b). “Sanitation and Open Defecation
Explain International Variation in Children’s Height:
Evidence from 140 Nationally Representative
Household Surveys.” RICE working paper. Available
at www.riceinstitute.org
Spears, D. (2014). “Increasing Average Exposure to
Open Defaecation in India, 2001-2011”, RICE
Working Paper (www.riceinstitute.org).
Triandis, H. C. (1980). Values, attitudes, and
interpersonal behavior. In H. E. Howe, Jr. & M. Page
(Eds.), Nebraska symposium of motivation (Vol. 27,
pp. 195–259). Lincoln: University of Nebraska Press.
Tronick, E. Z. & Beeghly, M. (2011). Infants’
meaning-making and the development of mental
health problems. American Psychologist, 66 (2), 107-
119.
van den Putte, B. (1993). On the theory of reasoned
action (unpublished doctoral dissertation). University
of Amsterdam, The Netherlands.
WAG. (2013). ‘Her right to education: How water,
sanitation and hygiene in schools determines access to
education for girls’, London: Water Aid.
WHO. (2005). Water for life: Making it happens.
World Health Organization and United Nations
Children’s Fund Joint Monitoring Programme for



ISSN: 2455-944X Int. J. Curr. Res. Biol. Med. (2017). 2(9): 1-16

16

Water Supply and Sanitation. WHO: Geneva,
Switzerland,http://www.who.int/water_sanitation_heal
th/monitoring/jmp2005/en/index.html.
WHO/UNICEF. (2009). Diarrhea: Why children are
still dying and what can be done. World Health
Organization and United Nations Children’s Fund
Joint Monitoring Programme for Water Supply and
Sanitation. WHO: Geneva, Switzerland and UNICEF:
New York, USA.
WHO/UNICEF/JMP. (2015). 25 YEARS Progress on
Sanitation and Drinking Water: 2015 Update and
MDG Assessment. World Health Organization and
United Nations Children’s Fund Joint Monitoring
Programme for Water Supply and Sanitation. WHO:
Geneva, Switzerland and UNICEF: New York, USA.
WHO/UNICEF/JMP. (2014). Progress on Sanitation
and Drinking-water: 2014 Update.
World Health Organization and United Nations
Children’s Fund Joint Monitoring Programme for
Water Supply and Sanitation. 1–78. https://doi.org/978
92 4 1507240. WHO: Geneva, Switzerland and
UNICEF: New York, USA.
WHO/UNICEF (2013). Progress on Sanitation and
Drinking-water: 2013 Update.
World Health Organization and United Nations
Children’s Fund Joint Monitoring Programme for
Water Supply and Sanitation. WHO: Geneva,
Switzerland and UNICEF: New York, USA.
WSP/WB. (2013). “Kenya Onsite Sanitation: Market
Intelligence.” Water and Sanitation Program (WSP),
World Bank (WB). IFC (International Finance
Corporation), & Ministry of Health, Kenya. Nairobi,
Kenya.
WSP/WB/JMP. (2010). Economic Impacts of Poor
Sanitation in Africa. Water and Sanitation Program
(WSP) & World Bank (WB). Available online at
www.wsp.org
Yzer, M. (2012). Perceived Behavioral Control in
Reasoned Action Theory A Dual-Aspect
Interpretation. The ANNALS of the American Academy
of Political and Social Science, 640(1), 101–117.

Access this Article in Online

Website:
www.darshanpublishers.com

Subject:
Environmental Sciences

Quick Response
Code

How to cite this article:
Saviour Victor K. Adjibolosoo, Philip B. Adongo, . Dzidzo Tawiah-Yirenya, B.D. Ofori and .

Stephen Afranie. (2017). Behavioural Factors That Influence Open Defaecation among First Cycle
School Pupils in the Eastern and Volta Regions of Ghana. Int. J. Curr. Res. Biol. Med. 2(9): 1-16.
DOI: http://dx.doi.org/10.22192/ijcrbm.2017.02.09.001


