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ABSTRACT
Background  Open defecation (OD) is recognised as an 
important public health challenge in low-income and 
middle-income countries. Although agriculture is the main 
occupation in these countries, few if any study on OD has 
focused on agricultural households. In order to enhance the 
prevention of OD and contribute to a better understanding 
of this health-threatening behaviour, this paper analyses 
the socio-economic factors associated with OD practice 
among agricultural households in Haiti.
Methods  The study used primary data from 1269 
households selected in 5 out of 10 geographic 
departments of Haiti surveyed in 2020–2021. Descriptive 
statistics and bivariate analysis were used to identify 
households’ characteristics that were significantly 
associated with OD. In addition, a multivariate analysis 
was performed using binary logistic regression to study 
the factors associated with the probability to defecate in 
the open.
Results  Findings show that one out of five (20.1%) 
agricultural households in Haiti practices OD. More than 
26% of the households did not have any member with 
secondary school education level. Multivariate analysis 
revealed that in addition to the location, the probability 
of OD practices among agricultural households was 
correlated with socio-economic factors such as education, 
access to the media, plot number and livestock, level of 
specialisation in the agriculture, agricultural income and 
participation in local organisations.
Conclusion  While Haiti is struggling with cholera 
among other health issues, this paper sheds light 
on factors associated with OD, a health-threatening 
and unsustainable sanitation behaviour. According to 
the results, in addition to toilet acquisition subsidies, 
awareness campaigns need to make use of mass media 
and local organisations particularly women and community 
ones. Elimination of OD among agricultural households 
is of great significance for better quality of foods and 
vegetables at watershed level.

INTRODUCTION
Open defecation (OD) represents a major 
health risk in low-income and middle-income 
countries where it is mostly practised. It is 

usually defined as the disposal of human 
faeces in fields, forests, bushes, open bodies 
of water, beaches or other open spaces (like 
man-made waterway).1 This unsustainable 
sanitation practice received special attention 
from the international community through 
the decision to eliminate OD practice. In 
2010, access to safe drinking water and sanita-
tion was recognised as a fundamental right by 
the United Nations General Assembly through 

WHAT IS ALREADY KNOWN ON THIS TOPIC
	⇒ Open defecation is mainly a rural phenomenon and 
mostly present in poor countries located in South 
Asia and sub-Saharan Africa.

	⇒ Sociocultural, demographic and economic factors 
influence open defecation.

	⇒ With 25.3% of the households from which 59.9% 
are rural, Haiti has the highest open defecation 
prevalence in the Latin America and the Caribbean 
associated with demographic and socio-economic 
factors.

WHAT THIS STUDY ADDS
	⇒ The open defecation prevalence among Haitian agri-
cultural households was 20.1% in 2021.

	⇒ In addition to region and access to media including 
internet, our results showed that agricultural house-
hold average education level, farm fragmentation, 
livestock, inclusion in local farm organisations were 
the key significant factors associated with open def-
ecation among agricultural households in Haiti.

HOW THIS STUDY MIGHT AFFECT RESEARCH, 
PRACTICE OR POLICY

	⇒ Our findings suggest more research and policies fo-
cusing in agricultural households, which are more 
often underprivileged despite their crucial role in 
food security. Such poor population may prioritise 
livelihoods other than purchasing toilets.

	⇒ Reducing open defecation among agricultural 
households and sensitise farmers to dig holes for 
faeces disposal when in the field will have positive 
impact on watershed and public health.
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a resolution.2 Five years later, in 2015, target 6.2 of the 
Sustainable Development Goals (SDGs) was adopted, 
which calls for ending OD and achieving universal access 
to adequate and equitable sanitation.3 As of 2020, OD is 
still practised by approximately 494 million people world-
wide.1 Certainly OD practice varies significantly among 
countries and regions: according to available data, <1% 
of people defecate in the open in Europe compared with 
18% in Africa and about 2% in Latin America and the 
Caribbean (LAC).1 Despite successful efforts to reduce 
OD practice in the LAC, Haiti still has >20% of the popu-
lation that continues to practice OD, the highest rate in 
the region.4 Consequently, Haiti has been facing negative 
health consequences related to this unsustainable sanita-
tion behaviour.

OD practice has a community-level negative health 
impact and represents a threat to health.5 It is unsus-
tainable as it generates direct and interactive contami-
nations of soil, water and air. As a consequence, people 
and animals in contact with these three components are 
exposed to aetiological agents of infectious waterborne 
diseases and/or intestinal parasitic infections.5 Studies 
focusing on Global Burden of Disease Study have shown 
that OD is associated with several adverse public health 
outcomes.5–7 In addition, various health studies have found 
that OD causes infectious excreta-related diseases, such as 
cryptosporidiosis, cholera and typhoid, among others, as 
well as soil-transmitted helminthiasis infections which have 
chronic effects.8–10 Eliminating OD is a moral obligation 
for governments in low-income and middle-income coun-
tries in order to reduce environmental contamination by 
microorganisms such as bacteria and protozoa transmitted 
by water.11 Neglected tropical diseases such as cholera 
represent a major cause of diarrhoea and a leading cause 
of death among children under 5 years in low-income and 
middle-income countries.12–14 Studies on disease burden, 
focusing mainly on diarrhoeal diseases, have argued that 
inadequate drinking water, sanitation and hygiene are 
important risk factors.7 12 14 15 In Haiti, studies have iden-
tified intestinal parasitoses in the population, particularly 
at schools.16 17 OD practice has been found to contami-
nate watersheds including surface water and groundwater 
used for human purposes in poor countries like Haiti.18–20 
Among other consequences, the affected population 
experiences intestinal blood loss leading to iron deficiency 
anaemia and protein malnutrition, as in many low-income 
and middle-income countries.5 14

Previous empirical studies on OD both in South Asia 
and Africa have identified sociocultural and sociode-
mographic factors as the key drivers of OD. Efforts to 
reduce OD often face sociocultural barriers, particularly 
in low-income and middle-income countries.17 These 
barriers connect community characteristics to individual 
behaviours, particularly when there is social pressure 
that can create compliance to local non-sanitary rules of 
behaviour.21 Empirical studies conducted in India, Nepal 
and sub-Saharan Africa have confirmed the links between 
sociocultural norms and OD.22–24

Recent research in Haiti has shown empirical association 
between access to the media and OD.25 In the literature, 
there is a variety of OD determinants, including: norms of 
latrine use,22 preferences to defecate in the open instead 
of using a latrine,26 cultural beliefs,23 age,27 household 
wealth status,28 29 household size,23 education of the house-
hold head,30 etc. An important part of the literature have 
also shown that defecating in the open occurs predom-
inantly in rural environments.29 31 32 Researchers argue 
that in rural areas, households engaged in agricultural 
activities are more likely to practice OD since they spend 
most of their time outdoors23 but they do not focus specif-
ically on agricultural households and their characteristics. 
Such study calling attention to agricultural households 
did not bring any evidence about OD among this part of 
the population. Between the fertilisation utility of OD and 
its menace for health, there is an open debate initiated in 
Africa,33 but it is still underdocumented for Haiti. Defe-
cating in the field while doing agricultural activities is a 
major problem for the quality of products harvested with 
soil contact. When agricultural household is defecating in 
the open, it is a bigger and critical community issue. It 
remains necessary to go further by studying agricultural 
households’ OD practice more specifically.

According to Guillaume et al,34 rural Haitians are less 
likely than their urban counterparts to own latrines 
and more likely to engage in OD. This might be more 
critical for agricultural household which face poorer 
socio-economic conditions.35 36 In the year 2010, after 
the deadly earthquake that occurred in Haiti, a cholera 
epidemic killed 8494 people in Haiti37 and it took almost 
10 years of concerted actions to break cholera in the 
country, and even though poor sanitation and health 
vulnerabilities remain.38 Medical research have associ-
ated this waterborne disease spread and prevalence with 
hygiene and OD practice in Haiti.39 After several years of 
containment, by the end of 2022, cholera was detected 
to spread again in the country, according to official 
release.40

OD behaviours among farmers may have an indirect 
negative health impact on food quality. For instance, 
beyond fertilisation benefits of OD by farmers,33 fruits 
and vegetables produced and harvested manually by 
farmers or after contact with infected soil or infected 
water, represent a public health threat and an important 
food quality issue. In addition, in mountainous countries 
like Haiti where agriculture is mostly practised by poor 
farmers in uplands, OD represents an important envi-
ronmental concern, since OD contamination can affect 
watersheds downward, including littoral cities.18–20 Few 
research, if any, have collected data specifically on agri-
cultural households in order to study the prevalence of 
OD among them, and analyse their characteristics asso-
ciated with OD practice. Our research contributes to the 
literature by examining the socio-economic factors influ-
encing the practice of OD in Haiti, the LAC countries 
with the highest OD rate and by focusing particularly on 
agricultural households.



Paul B. BMJ Public Health 2023;1:e000082. doi:10.1136/bmjph-2023-000082 3

BMJ Public Health

MATERIALS AND METHODS
Study area
This study is focused on the Republic of Haiti, located 
in the Caribbean Sea and shares the west of the second 
largest Caribbean Island with the Dominican Republic. 
The Haitian population is one of the largest in the Carib-
bean, with an estimated 11.9 million people in 2021 living 
on 27 750 km2. The country is economically the poorest 
country in the region and agriculture is one of the most 
important employment sectors, although it is declining. 
According to World Bank data, the current per capita 
income was US$1829 in 2021, after 3 years of negative 
economic growth.

Geographically, there are municipality disparities 
according to how rural a community is. The 15 munici-
palities selected for this study reflect those targeted by the 
Ministry of Agriculture in the framework of the project 
aimed at sharing agricultural innovation to farmers, in 
order to improve socio-economic conditions. House-
holds’ occupation is important for their income and 
possibility to buy toilets. Their activity is also important 
in their OD practice, according to the time spent out of 
the household. Respondents were selected by stratified 
sampling in gender, age, farm size, etc.

Type of study and data source
This study used primary data from cross-sectional surveys 
conducted from October 2020 to April 2021, and imple-
mented by a team of agro socio-economic researchers 
from Quisqueya University. The main objective of the 
survey was to provide up-to-date evaluation of agricul-
tural households’ agro socio-economic situation to better 
inform future interventions. More specifically, the survey 
collected information on household size and demo-
graphic characteristics, agricultural and non-agricultural 
activities, education, social and financial inclusion, 
households’ income and expenses. It allows to investigate 
new factors that have not been studied in the literature.

Sampling
The survey used a stratified sample of agricultural house-
holds from 5 out of the 10 geographic departments of 
Haiti. Stratification strategy was based on age and gender 
of the head of the households, farm size, production 
systems and agro ecological diversification. One thousand 
three hundred ninety-three households were successfully 
interviewed with questionnaire and 1269 were used for 
the study because of missing data. The later was designed 
and supervised by senior researchers with assistantship 
of young researchers. The Household Recoded dataset was 
used for our study which contains information on access 
to toilets and the socio-economic and demographic char-
acteristics of households.

Our sampling and sampling design is similar to Coffey 
et al,26 a study in India which selected 5 states and 13 
districts. Similarly, we use a four-stage sampling strategy 
to select respondents: departments, municipalities, 
households and persons. The five departments were 

those identified by the Ministry of Agriculture in the 
framework of the programme of innovation and tech-
nology transfer in the agriculture and agroecology. They 
range from the largest one (Artibonite) to the smallest or 
poorest one (Grand’Anse). Inside these departments or 
regions, an average of three different municipalities were 
selected. With area sampling techniques, we surveyed an 
average of 80 agricultural households by municipality, 
both male-headed and female-headed.

Definition of variables
Dependent variable
The dependent variable of the study is OD. The respond-
ents were asked a specific question about their toilet 
facility, and OD was one of the response modalities. The 
OD variable was coded ‘yes’ if a household practised OD, 
and ‘no’ otherwise.

Independent variables
The selection of covariates was done following a litera-
ture review on factors found to significantly influence 
OD practice in various studies conducted in low-income 
and middle-income countries23 27 29 32 41–43 including 
Haiti.25 Few studies have focused on farmers’ or agri-
cultural households’ OD practices. We propose logical 
variables as indicators of farmers’ activities that might 
influence their OD practices through time consumption, 
as suggested by Osumanu et al.23 These variables were 
agricultural specialisation, fragmentation of their plots, 
livestock and average distance to their plots.

We used 15 variables as covariates in this study: depart-
ment of residence, gender and age of the household 
head, level of education, household size, access to the 
mass media, number of plots and average distance 
between them and the house, farm size, livestock, level of 
agricultural specialisation, participation in local organi-
sations, farm income, off farm income and remittance. 
Statistics are related to both farmers as head of the house-
holds and the whole socio-economic unit represented by 
the households’ members. Their location, education, 
different sources of income and other assets such as 
social ones which conveys institutional capital are taken 
into account. To test our hypothesis, we developed appro-
priate variables such as distance to plots, number of plots 
and level of agricultural specialisation of the household 
members to analyse agricultural characteristics. The 
livestock was coded into conventional tropical livestock 
units (TLU also called Unité Bovins Tropicaux (UBT) in 
French), where one TLU is equivalent to 1 zebu or 12 
goats. Collected data on incomes, including agricultural 
revenues, remittances and off farm revenues are used as 
a proxy of wealth. For statistical reasons, we transformed 
those data into scale variables. We did the same for all 
quantitative variables.

Data analysis
We used SPSS V.20 software to perform statistical anal-
ysis. Statistics include frequency distribution, bivariate 
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and multivariate analysis. Households’ socio-economic 
characteristics are described in a frequency distribution 
table. We used Pearson’s χ2 to perform bivariate analysis 
to assess if there were significant associations between the 
dependent variable (OD) and the independent variables. 
Finally, multivariate analysis was conducted using binary 
logistic regression, after backward variable selection 
procedure.44 We present the results with adjusted ORs 
(AORs), at 95% CIs.

Patient and public involvement
Neither patient nor public involvement was used in this 
research. The survey used socio-economic information 
from which was extracted OD information. Agricultural 
households’ characteristics were based on farmers’ decla-
rations.

RESULTS
Background characteristics of agricultural households
The agricultural households’ socio-economic profiles are 
presented in table  1. Less than two agricultural house-
hold out of 10 had a female head. Illiteracy is widespread 
among agricultural households in Haiti, 43.0% had no 
member with a minimum education of secondary school 
and 64.2% of them had five members or more. The farms 
were quite little and fragmented (59.6% with <1.5 ha, 
and 61.5% with 3 or more plots) and dispersed (44.1% 
is 30 min walking distance from the house). Much of 
them earned relatively important incomes and 61.2% are 
remittance receivers.

Prevalence of open defecation practice among Haitian 
agricultural households
Table  2 presents information on OD by selected socio-
economic characteristics of agricultural households. 
According to our sample, 20.1% of the agricultural 
households defecated in the open in 2021. With a house-
hold size of five to six persons in the average, this repre-
sented many people practising OD which is an unsustain-
able sanitation and health-menacing behaviour.

OD practice was most prevalent among farmers in the 
North (38.8%) and the Grand’Anse (35.1%), followed 
by Artibonite (21.5%). From the five geographic depart-
ments surveyed, the lower OD prevalence (8% and 5.4%) 
was found in the Nord-Est and the South, respectively. 
Among the 15 municipalities surveyed, the highest prev-
alence was observed in Dondon (77.2%), Beaumont 
(42.5%) and Grande-Rivière du Nord (42.0%), which 
are mostly agricultural communities. Female-headed and 
male-headed agricultural households had close level of 
OD practice (18.9% and 20.3%, respectively), and there 
was no considerable difference in OD practice between 
age levels of the households’ head. Agricultural house-
holds with lower incomes, larger or more distant or 
more fragmented farms and more important livestock 
had higher prevalence of OD. Those with low partici-
pation in local associations or more specialised in their 

Table 1  Socio-economic and demographic profiles of 
agricultural households in Haiti

Socio-economic and demographic 
characteristics N Percentage

Region

 � Nord 219 17.3

 � Nord-Est 176 13.9

 � Artibonite 427 33.6

 � Sud 313 24.7

 � Grand’Anse 134 10.6

Gender of household head

 � Male 1063 83.8

 � Female 206 16.2

Age of household head (years)

 � <45 570 4.3

 � 45–55 2762 20.6

 � 55 and above 2248 16.8

Education level in the household

 � No one with minimum secondary 546 43.0

 � At least one member with more 
than secondary 723 57.0

Household size

 � <5 454 35.8

 � 5 and more 815 64.2

Access to the media

 � Yes 722 56.9

 � No 547 43.1

Distance to plot in average (min)

 � <30 528 55.9

 � >30 417 44.1

Farm size (ha)

 � Up to 1.5 756 59.6

 � >1.5 513 40.4

Livestock (UBT)

 � <2.3 507 40.0

 � 2.3–3.6 376 29.6

 � >3.6 386 30.4

Plot number

 � Low (<3) 488 38.5

 � Medium (=3) 282 22.2

 � High (>3) 499 39.3

Agricultural specialisation

 � Specialised in the farm 302 23.8

 � Both in and out of the farm 366 28.8

 � Specialised out of the farm 601 47.4

Participation level in associations

 � Low participation 845 66.6

 � Average and high participation 424 33.4

Continued
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farm had higher percentage of OD (23.2% and 30.5%, 
respectively).

In table  2, χ2 tests show that geographic localisation, 
education, access to the media, social inclusion in local 
organisations, livestock, plots number, level of speciali-
sation in agricultural activities, agricultural incomes and 
remittances were significantly associated with OD prac-
tice among agricultural households. Age and gender of 
agricultural household head, farm size, household size 
and off farm incomes were not found to be significant. 
Therefore, they were not included in the model.

Factors associated with OD practice among Haitian 
agricultural households
Table  3 shows factors associated with OD practice 
among agricultural households in Haiti. The binary 
logistic regression, whose overall specification is statis-
tically significant (p<0.001), confirms almost all trends 
observed in table 2. Hosmer-Lemeshow test supports that 
the model specification is acceptable. The model correct 
prediction capacity is estimated at 81%. Mean variance 
inflation factor (VIF) is 1.05, with all variable VIF <1.1.

The findings in table  3 suggest that factors signifi-
cantly associated with OD practice among agricultural 
households in Haiti were: location, education, access to 
the media, plot number, livestock, level of agricultural 
income and participation in local organisations.

In comparison to the Grand’Anse region, agricultural 
households in Artibonite, Nord-Est and South were less 
likely to practice OD. Households whose members had a 
minimum education at secondary school are 0.689 time 
less likely to defecate in the open (AOR 0.689; 95% CI 
0.500 to 0.650). The results indicated that households 
with 2.3 to 6 TLUs were >1.4 times likely (AOR 1.484; 
95% CI 1.025 to 2.150) than those with less livestock to 
defecate in the open. They also revealed that households 
cultivating less fragmented farm (less than three plots) 

Socio-economic and demographic 
characteristics N Percentage

Agricultural income (HTG)

 � Negative or low (<10 000 000) 395 31.1

 � Average (10–50 000 000) 616 48.5

 � High (>50 000 000) 258 20.3

Off farm income (HTG)

 � Low (<100 000) 542 42.7

 � Average (100 000–200 000) 296 23.3

 � High (>200 000) 431 34.0

Remittances

 � Yes 777 61.2

 � No 492 38.8

 � Total 1269 100.0

HTG, Haitian Gourdes; UBT, Unité Bovins Tropicaux.

Table 1  Continued Table 2  Prevalence of open defecation practice by socio-
economic characteristics of households

Sociodemographic 
characteristics

Open defecation P 
value*Yes n (%) No n (%)

Region

 � Nord 88 (38.8) 134 (61.2)

***

 � Nord-Est 14 (8.0) 162 (92.0)

 � Artibonite 92 (21.5) 335 (78.5)

 � Sud 17 (5.4) 296 (94.6)

 � Grand’Anse (ref) 47 (35.1) 87 (64.9)

Gender of household head

 � Male (ref) 216 (20.3) 847 (79.7)

ns � Female 39 (18.9) 167 (81.1)

Age of household head (years)

 � <45 81 (20.4) 316 (79.6)

ns

 � 45–55 64 (18.1) 290 (81.9)

 � 55 (ref) 110 (21.2) 408 (78.8)

Education level in the household

 � No one with minimum 
secondary (ref) 143 (26.2) 403 (73.8)

***
 � At least one member with 

more than secondary 112 (15.5) 611 (84.5)

Household size

 � <5 96 (21.1) 358 (78.9)

ns � 5 and more (ref) 159 (19.5) 656 (80.5)

Access to the media

 � Yes 114 (15.8) 608 (84.2)

*** � No (ref) 141 (25.8) 406 (74.2)

Distance to plot in average (min)

 � <30 84 (15.9) 444 (84.1)

ns � >30 (ref) 86 (20.6) 331 (79.4)

Farm size (ha)

 � Up to 1.5 (ref) 145 (19.2) 611 (80.8)

ns � >1.5 110 (21.4) 403 (78.6)

Livestock (UBT)

 � <2.3 (ref) 97 (19.1) 410 (80.9)

*

 � 2.3–3.6 85 (22.6) 291 (77.4)

 � >3.6 73 (18.9) 313 (81.1)

Plot number

 � Low (<3) 79 (16.2) 409 (83.8)

***

 � Medium (=3) 57 (20.2) 225 (79.8)

 � High (>3) (ref) 119 (23.8) 380 (76.2)

Agricultural specialisation

 � Specialised in the farm (ref) 92 (30.5) 210 (69.5)

***

 � Both in and out of the farm 75 (20.5) 291 (79.5)

 � Specialised out of the farm 88 (14.6) 513 (85.4)

Participation level in associations

Continued
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were 0.6 time less likely to practice OD (AOR 0.665; 
95% CI 0.460 to 0.960) compared with those with more 
fragmented farms. Households whose members were 
involved in local associations (AOR 0.581; 95% CI 0.410 
to 0.822) or specialised in and out (AOR 0.596; 95% CI 
0.402 to 0.881) or mostly out of the farm (AOR 0.558; 
95% CI 0.386 to 0.806), were less likely to defecate in the 
open.

DISCUSSION
The results of the study are very inspiring for public 
policy and intervention. Because OD is mostly known as 
a rural phenomenon worldwide, in Haiti as in many low-
income and middle-income countries, many local non-
for-profit organisations supported by UNICEF are trying 
to raise awareness against this unsustainable sanitation 
behaviour. Despite continuous efforts, our results showed 
that actors like farmers and their households continue 
to largely practising this phenomenon that represents a 
high risk of contaminating foods that they produce and 
sell, particularly fruits and vegetables.

From this cross-sectional field survey conducted in Haiti 
in 2020–2021, we found that the overall proportion of 
farming households practising OD in Haiti was estimated 
at 20.1%. This rate appears to be lower than the rural 
rate measured by Paul et al.25 One possible explanation is 
that not all rural households are engaged in agricultural 
activities. In our survey, not all agricultural households 
were living in rural areas. In fact, the results indicate the 
more they are specialised out of the agriculture (agricul-
ture as occasional occupation), the less they practice OD. 

This result clarifies what Osumanu et al23 pointed out for 
Ghana about OD among farmers.

Understanding factors related to the OD behaviour 
among agricultural households is important to reduce 
the practice and fight its health consequences and food 
quality. Must of the time, in Haiti, fruits and vegetables 
harvested by farmers have contact with the soil. If they 
practice OD, these foods can be contaminated. Simi-
larly, OD practice can have contamination effect down-
stream a watershed. In addition, agricultural households’ 
members who defecate in the open, in a context of under-
investment in the water, sanitation and hygiene sector in 
Haiti, are also threatening their own health. They also 
contribute to amplify a community threat because people 
greet each other by shaking hands, sharing faecal germs 
in a context of poor health services.

Many studies on OD using Demographic Health Survey 
data have found that poor households are more likely 
to practice OD.23 27 29 31 41 42 In our case, we use income 
instead of the wealth index often used in absence of 
income information. Our bivariate results show that 
agricultural income is significantly associated with OD. 
On the contrary, off farm incomes and remittances are 
not found to be significantly associated with OD prac-
tices probability. One of the reasons is that OD practices 
among agricultural households may have more cultural 
rather than economic determinants. In addition, agri-
cultural households in Haiti receive much less remit-
tances than urban households. This also means that 
remittance inflows are not funding OD reduction for the 
more vulnerable population. Agricultural activity itself 
cannot help reduce OD practices among farming house-
holds since those poor people do not necessarily allocate 
agricultural income in buying toilets. In fact, the educa-
tion level is very low among agricultural households in 
Haiti, and the ability to earn important off farm income 
is highly volatile within the sample data. But the main 
explanation is that in rural areas, households who have 
toilets either received it as gifts from charitable organi-
sations or built it themselves with local materials with no 
significant monetary costs. For agricultural households, 
having a toilet is more about good sanitation awareness 
than having some penny.

According to our results, households with higher 
educated members were associated with a lower likeli-
hood to defecate in the open than those with no educated 
members. The existing literature often tests the ‘level of 
the education of the household head’. At the same time, 
it is said that the number of children and the presence 
of elderly in the households are predicting factors for 
OD.25 44 This suggests that although the investment in 
toilet building might be the head of household’s deci-
sion, it also depends on other household members’ views. 
Their education may be an important ingredient in influ-
encing the whole household’s decision about OD. This 
result is not in contradiction with past studies on head of 
household education.23 29 43 45 Education creates aware-
ness about sustainable sanitation practices, responsible 

Sociodemographic 
characteristics

Open defecation P 
value*Yes n (%) No n (%)

 � Low participation (ref) 196 (23.2) 649 (76.8)

***
 � Average and high 

participation 59 (13.9) 365 (86.1)

Agricultural income (HTG)

 � Negative or low (<10 000 
000) (ref) 98 (24.8) 297 (75.2)

***

 � Average (10–50 000 000) 107 (17.4) 509 (82.6)

 � High (>50 000 000) 50 (19.4) 208 (80.6)

Off farm income (HTG)

 � Low (<100 000) (ref) 123 (22.7) 419 (77.3)

ns

 � Average (100 000–200 000) 56 (18.9) 240 (81.1)

 � High (>200 000) 76 (17.6) 355 (82.4)

Remittances

 � Yes 168 (21.6) 609 (78.4)
* � No (ref) 87 (17.7) 405 (82.3)

*P<0.05; **p<0.01; ***p<0.001.
ns, not significant; ref, reference; UBT, Unité Bovins Tropicaux.

Table 2  Continued
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health behaviours and owning a toilet.23 Previous study 
demonstrated that education level can affect household 
income necessary to buy a toilet.43 More largely than 
the existing literature which only focuses on household 
head’s education, our test of all the household members’ 
education gives broader understanding. The reason is 
that awareness about OD’s negative impacts, and motiva-
tion for good sanitation behaviours can come from any 
household member, not only the household head.

According to our results, households with access to 
mass media had a lower risk of defecating in the open 
than those with no access to the media. This result is 
consistent with previous research on OD prediction in 
Haiti25 and several other studies where it is argued that 
mass media can help raise awareness, increase level of 
understanding, and influence household behaviours and 
attitudes.46 47 Agricultural households with access to mass 
media can be informed about the unsustainable effects 

Table 3  Logistic regression estimates for open defecation practice by background characteristics among agricultural 
households in Haiti

Sociodemographic characteristics P value Adjusted OR 95% CI

Region

 � Nord ns 1.097 0.673 to 1.789

 � Nord-Est <0.01 0.152*** 0.076 to 0.307

 � Artibonite <0.01 0.248*** 0.138 to 0.450

 � Sud <0.01 0.106*** 0.056 to 0.200

 � Grand’Anse (ref)

Education level in the household

 � No one with minimum secondary (ref)

 � At least one member with more than secondary <0.05 0.689** 0.500 to 0.850

Access to the media

 � Yes <0.01 0.640*** 0.467 to 0.875

 � No (ref)

Livestock (UBT)

 � <2.3 (ref)

 � 2.3–3.6 <0.05 1.484** 1.025 to 2.150

 � >3.6 ns 1.308 0.886 to 1.931

Plot number

 � Low (<3) <0.05 0.665** 0.460 to 0.960

 � Medium (=3) ns 0.738 0.499 to 1.092

 � High (>3) (ref)

Agricultural specialisation

 � Specialised in the farm (ref)

 � Both in and out of the farm <0.05 0.596** 0.402 to 0.881

 � Specialised out of the farm <0.01 0.558*** 0.386 to 0.806

Participation in local associations

 � Low participation (ref)

 � Average and high participation <0.01 0.581*** 0.410 to 0.822

Agricultural income (HTG)

 � Negative or low (<10 000 000) (ref)

 � Average (10–50 000 000) <0.01 0.458*** 0.276 to 0.758

 � High (>50 000 000) <0.01 0.458*** 0.256 to 0.820

Remittances

 � Yes ns 1.280 0.929 to 1.962

 � No (ref)

*P<0.05; **p<0.01; ***p<0.001.
ns, not significant; ref, reference; UBT, Unité Bovins Tropicaux.
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of OD and the benefits of using a toilet.43 It has been 
discussed that lower exposition to the media implies less 
access to information that can influence OD practice as 
well as local non-sanitary beliefs and behaviours.22 25 This 
result based on media including the internet brings a 
little more understanding of the phenomenon. A recent 
Internet Society report that 90% of Haitian had access 
to the internet, as of 2021. This media access is mainly 
through smartphones which also represent an appro-
priate means of communication (telephone penetration 
rate averaged 64% as of 2020) that can be used to raise 
awareness against OD practice.

Social inclusion, for instance, participation in local 
associations (farmer organisations or other community-
based organisations including religious associations) is 
significantly and negatively associated with the agricul-
tural households’ probability to defecate in the open. 
This result is consistent with previous studies that anal-
ysed the link between OD and social inclusion.25 43 Actu-
ally, non-for-profit organisations are mobilising social 
pressure as a form of institutional capital (as defined by 
Paul48) to bring households reducing OD practices. Their 
principle is as follows: if in a given neighbourhood of a 
100 households 1 is practising OD, the 99 others who use 
the toilet are exposed equally to the environmental and 
health risks. Mean test conducted with average annual 
households’ healthcare expenses supports this idea. We 
found no significant difference (F=0969 with p=0.325) 
between households who defecate in the open (mean: 
15 404 Haitian gourdes which represented in 2021 
about US$150) and those who use toilet (17 984 Haitian 
gourdes which represented in 2021 about US$170).

Location is an influencing factor of OD probability. 
This is consistent with other studies.23 26 43 Location 
reflects other socio-economic factors. Departments like 
Artibonite, Northeast, which are dominated by rural 
areas, concentrate households primarily engage in agri-
culture.48 The engagement in agriculture is particularly 
explained by time spent working in the agricultural 
fields, far from the house. Paul et al25 showed that rural 
Haitian regions are also the poorer and with higher OD 
prevalence. Although the South is not a rural dominant 
region, it was severely struck and impoverished by hurri-
cane Matthew in 2016.49–51 Households in rural areas, as 
shown by Paul et al,25 were less exposed to mass media 
than their urban counterparts,52 and therefore more 
likely to be engaged in OD practices.

In addition, our data reveal two new factors that have 
not been tested or discussed in previous studies. These 
new factors associated with OD are: farm fragmentation 
and livestock. Our results revealed that farm fragmenta-
tion (into more or less plots) and livestock are two new 
influencing factors to OD practices. Plot number and 
livestock are two characteristics of a farm that can make 
farmers or other agricultural households’ members 
spend much more time out of the house. In such cases, 
they can judge it is less important to have a toilet which 
will be not used. On one hand, the more fragmented a 

farm is, the more the farmer is supposed to spend time 
managing it. On the other hand, in Haiti, livestock is 
mostly kept on a rope and moved plot to plot for feeding. 
This farming method is time-consuming and increases 
the time spent outdoors. In such conditions, investing in 
toilets can be perceived as useless and therefore OD can 
tend to be more practised. We also found that the level of 
specialisation in agriculture were significantly associated 
with OD practice among households. Although, average 
distance to plots and farm size were not significantly 
associated with OD. In addition, it has been a common 
practice in rural farming for agricultural households that 
raise pigs to defecate directly in front of these animals 
that use to eat faeces.

In opposition to the literature,26 27 29 OD practice was 
neither significantly influenced by gender nor the age 
of agricultural households head. These results can be 
explained by the fact that only 16.2% of the households 
were headed by women; and among agricultural house-
holds there was very little age dispersion, most of them 
were aged >35 years. In the Haitian context of declining 
agriculture,53 there were few young household heads 
among farmers.

In contrast to previous researches, household size was 
not significantly associated with OD among farmers. For 
the whole Haitian population, Paul et al25 found that 
households with fewer than three members had greater 
odds to practice OD than households with three or more 
members. In table 2, statistics show no significant differ-
ence of OD prevalence across the three size groups of 
households. This result can be explained by the relatively 
high household size (average=6) in rural areas where 
farmers live.

Strengths and limitations
One of the strengths of this study is the focus on agri-
cultural households. This is, to our best knowledge, the 
first study on OD based specifically on agricultural house-
holds. Agricultural activities represent the second largest 
economic occupation of all Haitians, after informal 
economy.52 Rural areas are where the largest popula-
tion practising OD is living and farmers are more likely 
to practice OD because of low income and day-to-day 
occupation out of the house. This study focused on them 
provides valuable information for interventions. It adds 
to the literature by identifying new factors associated 
with OD practice among this under-documented part 
of the population, such as plot fragmentation and live-
stock, specialisation level in the agriculture, the overall 
level of education in the households, social inclusion in 
community-based organisations. Most studies about OD 
focus in Asian and sub-Saharan countries, although they 
do not focus on Haiti which is in the same category of 
highest rate of OD practice26 and the country with the 
worst situation in LAC.

This study suffers limitations of its outreach and sample 
size, focused only on 5 out of 10 geographic departments, 
although these are representative of the rest of the 
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country, they do not allow generalisation. The respon-
dents were not selected with systematic random sampling 
but through rational and area stratified sampling. In 
addition, it may be embarrassing for respondents to 
declare OD practice resulting in under-reporting which 
could lead to an underestimation of the phenomenon in 
Haiti. The research focused on agricultural households 
but not in farmers’ individual behaviours when they are 
spending individual time on the farm.

CONCLUSION
As for several of the SDGs, Haiti is far from the achieve-
ment of the objective to eliminate OD by 2030, and there-
fore to achieve sustainable OD-free status the govern-
ment of Haiti was engaged to meet. With an important 
part of the population living in poverty particularly in 
rural areas where they engage in agriculture, our study 
revealed that OD practices is prevalent among 20.1% of 
the agricultural households.

The results show that geographic localisation, level of 
education in the household, access to the media, social 
inclusion in local organisations, livestock, farm fragmen-
tation (plots number), level of specialisation in agri-
cultural activities and agricultural incomes are factors 
associated with OD practice among agricultural house-
holds in Haiti.

These characteristics are to be taken into special consid-
eration in order to reduce OD. Actually, the govern-
mental conviction to not subsidise toilet acquisition for 
poor households appears to be inappropriate with the 
SDG engagement and public health efforts. Our results 
suggest that awareness campaigns, particularly through 
local organisations (including agricultural associations) 
are needed to bring better hygiene and good sanitation 
practices to agricultural communities and households. As 
more and more Haitians have access to mobile phones, 
mass media communication can use these devices to 
sensibilize use of toilets. Farmers who spent a lot of time 
in the field must be encouraged to dig holes for faeces 
disposal. Social inclusion which can enforce norms and 
institutions, namely institutional capital48 towards sustain-
able sanitation behaviours.

Of course, faecal waste could have been used as 
fertilisers for agricultural production. But, reducing OD 
is still an emergency, and such waste management inno-
vations are still limited or at experimental stage.54 It is 
also recommended to sensitise farmers to manage faeces 
securely, even in the field, and help them buy toilets or 
built latrines for their households.

Acknowledgements  The author would like to thank David Jean Simon for helpful 
comments on the data analysis and discussion. The author would like to thank two 
anonymous reviewers for their very helpful comments on the first versions of the 
manuscript. The author would also like to thank Ann Kiragu for reading the second 
version.

Contributors  Conception, design and survey were conducted by BP. Literature 
review: BP. Data management and analysis: BP. Interpretation of the results: BP. 
Drafting, review and editing: BP. The author read and approved the final version. BP 
is the author acting as guarantor.

Funding  The author has not declared a specific grant for this research from 
any funding agency in the public, commercial or not-for-profit sectors. He is only 
grateful to Université Quisqueya for allowing the use of data retrieved from its 
funded project by PMDN2 and PITAG.

Competing interests  None declared.

Patient and public involvement  Patients and/or the public were not involved in 
the design, or conduct, or reporting, or dissemination plans of this research.

Patient consent for publication  Not applicable.

Ethics approval  The survey protocol was approved by the technical committee 
of the Programme at the Ministry of Agriculture in the Government of Haiti led by 
the internal Bureau of Agricultural Statistics, which is an Institutional Review Board 
in the framework of the MARNDR/PITAG/SFQ-19/18. The participants’ anonymity 
and confidentiality were assured. All participants were asked to sign a consent 
agreement. All methods were carried out in accordance with relevant guidelines 
and regulations.

Provenance and peer review  Not commissioned; externally peer reviewed.

Data availability statement  Data are available on reasonable request.

Open access  This is an open access article distributed in accordance with the 
Creative Commons Attribution Non Commercial (CC BY-NC 4.0) license, which 
permits others to distribute, remix, adapt, build upon this work non-commercially, 
and license their derivative works on different terms, provided the original work is 
properly cited, appropriate credit is given, any changes made indicated, and the 
use is non-commercial. See: http://creativecommons.org/licenses/by-nc/4.0/.

ORCID iD
Bénédique Paul http://orcid.org/0000-0003-0419-2129

REFERENCES
	 1	 WHO-UNICEF.. Progress on household drinking water, sanitation 

and hygiene 2000–2020: Five years into the SDGs. Geneva: World 
Health Organization (WHO) and United Nations Children’s Fund 
(UNICEF). 2021.

	 2	 United Nations. Millenium Development Goals Report 2010.; 2010. 
New York: United Nations Publications UNIDIR.Available: https://
www.undp.org/publications/un-millennium-development-goals-​
report-2010 [Accessed 20 Feb 2023].

	 3	 United Nations. Transforming our world: the 2030 agenda for 
sustainable development. resolution adopted by the General 
Assembly on 25 September 2015. Department of Economic and 
Social Affairs. New York: United Nations; 2015.

	 4	 PAHO-WHO, Pan American Health Organization, World Health 
Organization. Nearly 16 million people still practice open Defecation 
in Latin America and the Caribbean. 2019. Available: https://www3.​
paho.org/hq/index.php?option=com_content&view=article&id=​
15601:nearly-16-million-people-still-practice-open-defecation-​
in-latin-america-and-the-caribbean&Itemid=0&lang=fr#gsc.tab=0 
[Accessed 16 Dec 2022].

	 5	 Hotez PJ, Alvarado M, Basáñez M-G, et al. The global burden of 
disease study 2010: interpretation and implications for the neglected 
tropical diseases. PLoS Negl Trop Dis 2014;8:e2865. 

	 6	 Gakidou E, Afshin A, Abajobir AA, et al. Global, regional, and national 
comparative risk assessment of 84 behavioural, environmental and 
occupational, and metabolic risks or clusters of risks, 1990–2016: a 
systematic analysis for the global burden of disease study 2016. The 
Lancet 2017;390:1345–422. 

	 7	 Lim SS, Vos T, Flaxman AD, et al. A comparative risk assessment 
of burden of disease and injury attributable to 67 risk factors 
and risk factor clusters in 21 regions, 1990–2010: a systematic 
analysis for the global burden of disease study 2010. The Lancet 
2012;380:2224–60. 

	 8	 Freeman MC, Garn JV, Sclar GD, et al. The impact of sanitation on 
infectious disease and nutritional status: A systematic review and 
meta-analysis. Int J Hyg Environ Health 2017;220:928–49. 

	 9	 Gertler P, Shah M, Alzua ML, et al. How does health promotion 
work? evidence from the dirty business of eliminating open 
Defecation. National Bureau of Economic Research 2015.

	10	 Mara D. The elimination of open Defecation and its adverse health 
effects: a moral imperative for governments and development 
professionals. J Water Sanit Hyg Dev 2017;7:1–12. 

	11	 Savioli L, Smith H, Thompson A. Giardia and Cryptosporidium join 
the ‘neglected diseases initiative Trends Parasitol 2006;22:203–8. 

http://creativecommons.org/licenses/by-nc/4.0/
http://orcid.org/0000-0003-0419-2129
https://www.undp.org/publications/un-millennium-development-goals-report-2010
https://www.undp.org/publications/un-millennium-development-goals-report-2010
https://www.undp.org/publications/un-millennium-development-goals-report-2010
https://www3.paho.org/hq/index.php?option=com_content&view=article&id=15601:nearly-16-million-people-still-practice-open-defecation-in-latin-america-and-the-caribbean&Itemid=0&lang=fr#gsc.tab=0
https://www3.paho.org/hq/index.php?option=com_content&view=article&id=15601:nearly-16-million-people-still-practice-open-defecation-in-latin-america-and-the-caribbean&Itemid=0&lang=fr#gsc.tab=0
https://www3.paho.org/hq/index.php?option=com_content&view=article&id=15601:nearly-16-million-people-still-practice-open-defecation-in-latin-america-and-the-caribbean&Itemid=0&lang=fr#gsc.tab=0
https://www3.paho.org/hq/index.php?option=com_content&view=article&id=15601:nearly-16-million-people-still-practice-open-defecation-in-latin-america-and-the-caribbean&Itemid=0&lang=fr#gsc.tab=0
http://dx.doi.org/10.1371/journal.pntd.0002865
http://dx.doi.org/10.1016/S0140-6736(17)32366-8
http://dx.doi.org/10.1016/S0140-6736(17)32366-8
http://dx.doi.org/10.1016/S0140-6736(12)61766-8
http://dx.doi.org/10.1016/j.ijheh.2017.05.007
http://dx.doi.org/10.2166/washdev.2017.027
http://dx.doi.org/10.1016/j.pt.2006.02.015


10 Paul B. BMJ Public Health 2023;1:e000082. doi:10.1136/bmjph-2023-000082

BMJ Public Health

	12	 Prüss-Ustün A, Wolf J, Bartram J, et al. Burden of disease from 
inadequate water, sanitation and hygiene for selected adverse health 
outcomes: an updated analysis with a focus on Low- and middle-
income countries. Int J Hyg Environ Health 2019;222:765–77. 

	13	 Troeger CE, Khalil IA, Blacker BF, et al. Quantifying risks and 
interventions that have affected the burden of diarrhoea among 
children younger than 5 years: an analysis of the global burden of 
disease study 2017. The Lancet Infectious Diseases 2020;20:37–59. 

	14	 WHO. Guidelines on sanitation and health, . 2018Available: https://
www.who.int/publications-detail-redirect/9789241514705 [Accessed 
20 Feb 2023].

	15	 D’Mello-Guyett L, Gallandat K, Van den Bergh R, et al. Prevention 
and control of cholera with household and community water, 
sanitation and hygiene (WASH) interventions: a Scoping review of 
current international guidelines. PLoS One 2020;15:e0226549. 

	16	 de Ribes GC, Fline M, Desormeaux AM, et al. Helminthoses 
Intestinales en milieu Scolaire en Haïti en 2002. Bull Soc Pathol Exot 
2005;98:127–32.

	17	 Michel D, Raymond L, Apply A, et al. Contribution À L’Etude 
Diasnostique des Parasitoses Intestinales. Eur Sci J 2021:64–79.

	18	 Brasseur P, Agnamey P, Emmanuel E, et al. Cryptosporidium 
contamination of surface and water supplies in Haiti. Arch Environ 
Occup Health 2011;66:12–7. 

	19	 Balthazard-Accou K, Emmanuel E, Agnamey P, et al. Pollution 
of water resources and environmental impacts in urban areas of 
developing countries: case of the city of LES Cayes (Haiti). Env 
Health Manag Prev Pr 2020. 

	20	 Damiani C, Balthazard-Accou K, Clervil E, et al. Cryptosporidiosis in 
Haiti: surprisingly low level of species diversity revealed by molecular 
characterization of Cryptosporidium Oocysts from surface water and 
Groundwater. Parasite 2013;20:45. 

	21	 Jones B, Boushey G, Workman S. Behavioral rationality and the 
policy processes: toward a new model of organizational information 
processing. In: Handbook of public policy. 2006: 45–75. 

	22	 Bhatt N, Budhathoki SS, Lucero-Prisno DEI, et al. What motivates 
open Defecation? A qualitative study from a rural setting in Nepal. 
PLoS One 2019;14:e0219246. 

	23	 Osumanu IK, Kosoe EA, Ategeeng F. Determinants of open 
Defecation in the Wa municipality of Ghana: empirical findings 
highlighting Sociocultural and economic Dynamics among 
households. J Environ Public Health 2019;2019:3075840. 

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

	25	 Paul B, Jean Simon D, Kiragu A, et al. Socio-economic and 
demographic factors influencing open Defecation in Haiti: a cross-
sectional study. BMC Public Health 2022;22:2156. 

	26	 Coffey D, Gupta A, Hathi P, et al. Open Defecation: evidence from a 
new survey in rural North India. Econ Polit Wkly 2014:43–55.

	27	 Maliti E. Evolution of open Defecation prevalence in Tanzania 2002–
2015: evidence from national demographic and health surveys. 
Development in Practice 2021;31:112–24. 

	28	 Abebe TA, Tucho GT. Open Defecation-free slippage and its 
associated factors in Ethiopia: a systematic review. Syst Rev 
2020;9:252. 

	29	 Belay DG, Asratie MH, Aragaw FM, et al. Open Defecation practice 
and its determinants among households in sub-Saharan Africa: 
pooled prevalence and Multilevel analysis of 33 sub-Saharan 
Africa countries demographic and health survey. Trop Med Health 
2022;50:28. 

	30	 Gebremedhin G, Tetemke D, Gebremedhin M, et al. Factors 
associated with Latrine utilization among model and non-model 
families in Laelai Maichew Woreda. BMC Res Notes 2018;11:1–7. 

	31	 Galan DI, Kim S-S, Graham JP. Exploring changes in open 
Defecation prevalence in sub-Saharan Africa based on national level 
indices. BMC Public Health 2013;13:527. 

	32	 Ntaro M, Owokuhaisa J, Isunju JB, et al. Contextual and 
psychological factors influencing open Defecation free status: an 

exploratory qualitative study in rural South Western Uganda. BMC 
Public Health 2022;22:.:414. 

	33	 Ameyaw S, Odame FS. The menace of open Defecation and 
disease in the Nadowli-Kalos district, Ghana. Int J Sci Res Publ 
2017;7:743–9.

	34	 Guillaume Y, Raymond M, Jerome GJ, et al. It was a Ravage!’: lived 
experiences of epidemic cholera in rural Haiti. BMJ Glob Health 
2019;4:e001834. 

	35	 Sletten P, Egset W. Poverty in Haiti. Oslo: Fafo, 2004: 31.
	36	 Verner D. Making poor Haitians count-poverty in rural and urban 

Haiti based on the first household survey for Haiti. World Bank Policy 
Research Working Paper 2008:4571. 

	37	 United Nations. Cholera in Haiti: An End in Sight, . 2013Available: 
https://www.humanitarianresponse.info/fr/operations/haiti/​
document/cholera-haiti-end-sight [Accessed 16 Dec 2022].

	38	 Rebaudet S, Dély P, Boncy J, et al. Toward cholera elimination, Haiti. 
Emerg Infect Dis 2021;27:2932–6. 

	39	 Aibana O, Franke MF, Teng JE, et al. Cholera vaccination campaign 
contributes to improved knowledge regarding cholera and improved 
practice relevant to Waterborne disease in rural Haiti. PLoS Negl 
Trop Dis 2013;7:e2576. 

	40	 PAHO. Résurgence du choléra en Haïti | OPS/OMS | Organisation 
panaméricaine de la santé, . 2022Available: https://www.paho.org/fr/​
resurgence-du-cholera-haiti [Accessed 20 Feb 2023].

	41	 Odagiri M, Muhammad Z, Cronin AA, et al. Enabling factors for 
sustaining open Defecation-free communities in rural Indonesia: A 
cross-sectional study. Int J Environ Res Public Health 2017;14:1572. 

	42	 Abubakar IR. Exploring the determinants of open Defecation in 
Nigeria using demographic and health survey data. Sci Total Environ 
2018;637–638:1455–65. 

	43	 Bursac Z, Gauss CH, Williams DK, et al. Purposeful selection of 
variables in logistic regression. Source Code Biol Med 2008;3:17. 

	44	 Saleem M, Burdett T, Heaslip V. Health and social impacts of open 
Defecation on women: a systematic review. BMC Public Health 
2019;19:158. 

	45	 Nugroho PS, Wiarisa H, Wulandari M. Education level and 
knowledge level in open Defecation behavior. JRPHS 2019;1. 

	46	 Ajaero CK, Odimegwu C, Ajaero ID, et al. Access to mass media 
messages, and use of family planning in Nigeria: a Spatio-
demographic analysis from the 2013 DHS. BMC Public Health 
2016;16:427. 

	47	 Zainul Anwar A, Susilo E, Rohman F, et al. n.d. Integrated financing 
model in Islamic Microfinance institutions for agriculture and 
Fisheries sector. 

	48	 Paul B. Reclaiming institutions as a form of capital. In: Proceedings 
of the Pennsylvania Economic Association Conference. 2009: 137.

	49	 Zanuso C, Roubaud F, Torelli C. Post-earthquake labour market in 
Haiti: the place of youths. Autrepart 2014;71:135–56. 

	50	 Charles ML, Fievre G. Engaging Haitian community leaders in 
emergency preparedness. International Journal of Disaster Risk 
Reduction 2021;55:102091. 

	51	 Stark L, MacFarlane M, Rubenstein BL, et al. Using a population-
based survey approach to estimate child separation after a natural 
disaster: findings from post-hurricane Haiti. BMJ Glob Health 
2018;3:e000784. 

	52	 IHE, ICF. [2018]. Haiti Enquête Mortalité, Morbidité et Utilisation des 
Services 2016-2017 - EMMUS-VI, Available: https://www.google.​
com/search?client=firefox-b-d&q=Haiti+Enqu%C3%AAte+Mortal
it%​C3%A9%2C+Morbidit%C3%A9+et+Utilisation+des+Services+​
2016-2017+-+EMMUS-VI [Accessed 16 Dec 2022].

	53	 Paul B, Daméus A, Garrabé M. 16 Le Processus de Tertiarisation 
de l’Économie Haïtienne. Etudescaribeennes 10.4000/
etudescaribeennes.4728 Available: http://etudescaribeennes.revues.​
org/4597

	54	 Jean G, Bayard R, Lacour J, et al. Assainissement par Toilettes 
Sèches à Litière Biomaîtrisée: Premiers Résultats d’une 
Expérimentation Menée en Milieu Rural (Grande plaine, commune 
de Gros-Morne, Haïti). Environnement, Ingénierie & Développement 
2017;N°74-septembre 2017:1–9. 

http://dx.doi.org/10.1016/j.ijheh.2019.05.004
http://dx.doi.org/10.1016/S1473-3099(19)30401-3
https://www.who.int/publications-detail-redirect/9789241514705
https://www.who.int/publications-detail-redirect/9789241514705
http://dx.doi.org/10.1371/journal.pone.0226549
http://dx.doi.org/10.1080/19338244.2010.506492
http://dx.doi.org/10.1080/19338244.2010.506492
http://dx.doi.org/10.5772/intechopen.73403
http://dx.doi.org/10.5772/intechopen.73403
http://dx.doi.org/10.1051/parasite/2013045
http://dx.doi.org/10.4135/9781848608054
http://dx.doi.org/10.1371/journal.pone.0219246
http://dx.doi.org/10.1155/2019/3075840
http://dx.doi.org/10.1186/s12889-015-2206-3
http://dx.doi.org/10.1186/s12889-022-14619-2
http://dx.doi.org/10.1080/09614524.2020.1828283
http://dx.doi.org/10.1186/s13643-020-01511-6
http://dx.doi.org/10.1186/s41182-022-00416-5
http://dx.doi.org/10.1186/s13104-018-3683-0
http://dx.doi.org/10.1186/1471-2458-13-527
http://dx.doi.org/10.1186/s12889-022-12759-z
http://dx.doi.org/10.1186/s12889-022-12759-z
http://dx.doi.org/10.1136/bmjgh-2019-001834
http://dx.doi.org/10.1596/1813-9450-4571
http://dx.doi.org/10.1596/1813-9450-4571
https://www.humanitarianresponse.info/fr/operations/haiti/document/cholera-haiti-end-sight
https://www.humanitarianresponse.info/fr/operations/haiti/document/cholera-haiti-end-sight
http://dx.doi.org/10.3201/eid2711.203372
http://dx.doi.org/10.1371/journal.pntd.0002576
http://dx.doi.org/10.1371/journal.pntd.0002576
https://www.paho.org/fr/resurgence-du-cholera-haiti
https://www.paho.org/fr/resurgence-du-cholera-haiti
http://dx.doi.org/10.3390/ijerph14121572
http://dx.doi.org/10.1016/j.scitotenv.2018.05.104
http://dx.doi.org/10.1186/1751-0473-3-17
http://dx.doi.org/10.1186/s12889-019-6423-z
http://dx.doi.org/10.33486/jrphs.v1i2.26
http://dx.doi.org/10.1186/s12889-016-2979-z
http://dx.doi.org/10.3917/autr.071.0135
http://dx.doi.org/10.1016/j.ijdrr.2021.102091
http://dx.doi.org/10.1016/j.ijdrr.2021.102091
http://dx.doi.org/10.1136/bmjgh-2018-000784
https://www.google.com/search?client=firefox-b-d&q=Haiti+Enqu%C3%AAte+Mortalit%C3%A9%2C+Morbidit%C3%A9+et+Utilisation+des+Services+2016-2017+-+EMMUS-VI
https://www.google.com/search?client=firefox-b-d&q=Haiti+Enqu%C3%AAte+Mortalit%C3%A9%2C+Morbidit%C3%A9+et+Utilisation+des+Services+2016-2017+-+EMMUS-VI
https://www.google.com/search?client=firefox-b-d&q=Haiti+Enqu%C3%AAte+Mortalit%C3%A9%2C+Morbidit%C3%A9+et+Utilisation+des+Services+2016-2017+-+EMMUS-VI
https://www.google.com/search?client=firefox-b-d&q=Haiti+Enqu%C3%AAte+Mortalit%C3%A9%2C+Morbidit%C3%A9+et+Utilisation+des+Services+2016-2017+-+EMMUS-VI
http://dx.doi.org/10.4000/etudescaribeennes.4728
http://etudescaribeennes.revues.org/4597
http://etudescaribeennes.revues.org/4597
http://dx.doi.org/10.4267/dechets-sciences-techniques.3618

	Socio-­economic factors associated with open defecation among agricultural households: a cross-­sectional study in Haiti
	Abstract
	Introduction﻿﻿
	Materials and methods
	Study area
	Type of study and data source
	Sampling
	Definition of variables
	Dependent variable
	Independent variables

	Data analysis
	Patient and public involvement

	Results
	Background characteristics of agricultural households
	Prevalence of open defecation practice among Haitian agricultural households
	Factors associated with OD practice among Haitian agricultural households

	Discussion
	Strengths and limitations

	Conclusion
	References


