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Abstract In Haiti, nutrient deficiencies and stunting are major
public health concerns. These health problems are caused by
poor access and consumption of nutrient-rich foods, among
other factors. The aim of this study was to assess the diet quality
of rural Haitian households and identify its socioeconomic de-
terminants. In August-September 2012, female caregivers
from 529 rural households from the Department of Grande
Anse participated in a cross-sectional survey. Collected data
included household food production activities and socioeco-
nomic characteristics. Diet quality was assessed using the
Household Dietary Diversity Score. Its determinants were iden-
tified using multiple linear regression analyses. Results re-
vealed that many households consumed oil/fats, condiments/
beverages/spices, roots/tubers, and cereals, whereas few house-
holds consumed animal-based foods such as meats/organs,
dairy products and eggs. Among household-level determinants,
the number of adults per household, land ownership, practice of
livestock rearing, number of meals consumed by children, use
of latrines and accessibility of the dwelling location perceived
as difficult were all associated with higher household dietary
diversity. Among individual-level variables, respondent
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participation in petty commerce and practice of agriculture as
main occupation, in addition to increased level of education
were positively associated with household dietary diversity. In
sum, determinants of diet quality were multidimensional and
were associated with various factors including socio-economic
status, household demographics, and physical environment.
Moreover, diet quality is concurrently linked with household-
and individual-level determinants. This highlights the need for
multisectoral and multilevel interventions to improve house-
hold diet quality in Haiti.

Keywords Dietary diversity - Diet quality - Food security -
Haiti - HDDS

Introduction

Haiti is known as the poorest country of the Americas with
approximately 54 % of its population living on 1.90$ a day or
less (World Bank, 2012). According to a national survey con-
ducted in 2012, 64 % of Haitian households experience food
deprivation (Cayemittes et al. 2013). Due to chronic insuffi-
cient access to food, among other factors, nutrient deficiencies
and stunting are widespread (Ayoya et al. 2014; Cayemittes
et al. 2013). The majority of households in rural areas depend
on agriculture as their main source of livelihood but this sector
is poorly productive. The low productivity of Haitian agricul-
ture is attributable to many factors, which hamper domestic
food production. These include a lack of infrastructure (roads,
electricity, and irrigation) (Perez-Escamilla et al. 2009), limited
access to food production inputs (fertile soil, water, fertilizer,
equipment, and extension services) (Perez-Escamilla et al.
2009), ecological degradation (Baro, 2002), and unfavorable
trade policies (Cohen, 2013). Moreover, in recent years, vul-
nerable Haitian households have been affected by multiple
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shocks including the spike in global food commodity prices in
2006—08 (lannotti & Robles, 2011), the 2010 earthquake
(Kolbe et al. 2010), and several hurricanes which all further
compromised households’ access to sufficient food (United
Nations Office for the Coordination of Humanitarians
Affairs, 2012; Coordination national de la sécurité alimentaire
d’Haiti (CNSA), 2011).

According to the Food and Agriculture Organization (1996),
“food security exists when all people, at all times, have physical
and economic access to sufficient, safe and nutritious food that
meets their dietary needs and food preferences for an active and
healthy life”. As embodied in this definition, access to foods of
sufficient nutritional quality and their consumption are pivotal
in achieving food security. In developing countries, poor house-
holds typically have monotonous diets, which are mostly com-
prised of starchy staples with few fruit, vegetables or animal-
based foods (Ruel, 2003). Haiti is no exception; a national
survey conducted in 2012 revealed that fewer than a quarter
of households (23 %) had high dietary diversity, defined as 11
food groups or more according to national cut-offs (CNSA,
2011). The same survey reported that 77 % of households had
low (0-7 food groups) or moderate (810 food groups) dietary
diversity (CNSA, 2011). Vulnerable sub-populations, such as
infants seem to be especially affected by low dietary diversity
(Heidkamp et al. 2013). According to the few studies that have
documented food intake in the country, households infrequently
consume nutrient-rich foods such as meat, fish, eggs, dairy,
fruit, and vegetables (Dessalines, 2008; Parent et al. 2014).

Dietary diversity, the sum of food items or food groups con-
sumed over a reference period, is a simple proxy measure of diet
quality, increasingly used in low and middle-income countries
(Ruel et al. 2013). This measure has been shown to be nutrition-
ally relevant as it has been associated with energy and nutrient
intake (Kennedy et al. 2007; Rose et al. 2008), nutrient adequacy
(Hatlay et al., 1998; Steyn et al. 2006; Torheim et al. 2004), and
with anthropometric measures of adults and children (Arimond
& Ruel, 2004; Ruel et al. 2013). Poor dietary diversity and the
resulting nutrient deficiencies have also been associated with
many adverse health outcomes including poor growth
(Arimond & Ruel, 2004; Heidkamp et al. 2013), cognitive im-
pairment, reduced productivity, and increased mortality (Kant
et al. 1995; Miiller and Krawinkel, 2005).

Determinants of household diet quality are complex and in-
clude many interacting factors such as socio-economic status
(Hatlay et al., 2000; Anzid et al. 2009; Savy et al. 2007), geog-
raphy (Anzid et al. 2009; Hatloy et al., 2000), level of education
(De Cock et al. 2013; Jones et al. 2014; Savy et al. 2005), house-
hold demographics (Jones et al. 2014; Rashid et al. 2011), cul-
tural practices (Legwegoh & Hovorka, 2013), occupations (Savy
et al.2007; Savy et al.2005), seasonal food availability (Savy
et al. 2006), exposure to crises (Block et al. 2004; Dabalen &
Paul, 2014; Thorne-Lyman et al. 2010), and food production
practices (Jones et al. 2014). Household gender dynamics can
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also influence diet quality. Indeed, maternal education (Rashid
et al. 2011) and nutritional knowledge (Block, 2007) as well as
women’s empowerment and control over resources (Bushamuka
et al. 2005; Jones et al. 2014; Sraboni et al. 2014) have all been
shown to improve diet quality within households.

To the best of our knowledge, there are no studies explor-
ing the determinants of household dietary diversity in Haiti.
The purpose of this study is therefore to assess the diet quality
of rural Haitian households and to identify its socio-economic
determinants among characteristics of households and indi-
viduals. The identification of these determinants could pro-
vide valuable information for local interventions.

Materials and methods
Study setting

The study was conducted in the Department of Grande Anse
which is located in the south-western part of Haiti. This area
covers 1911.9 km? and its estimated population is 446,901 of
whom 77.9 % live in rural areas (Institut haitien de statistique et
d’informatique, 2012). The main economic activity of the region
is agriculture which is mostly conducted on deforested and de-
graded hillside lands. In 2011, 81 % of households of this
Department had been exposed to at least 3 shocks that poten-
tially threatened their food security status (CNSA, 2011). Given
the extreme vulnerability of the region, a Public Health
Agriculture (PHA) intervention was initiated in order to reduce
the rate of acute malnutrition among children and to strengthen
population resilience to food insecurity. This multisectoral strat-
egy included clinical care provided in nutritional rehabilitation
centres managed by Médecins du Monde, improvements of san-
itary conditions undertaken by the German Red Cross, and ca-
pacity building activities in food production, food preparation,
and nutrition organized by the United Nation’s Food and
Agriculture Organization in partnership with the Haitian
Ministry of Public and Population Health. Targeted households
were mainly those in which a child between the ages of 1 and
5 years had been treated for acute malnutrition and also included
households with vulnerable members such as elderly adults and
pregnant or lactating women.

Data collection and sampling

A cross-sectional survey was conducted in August and
September 2012, after the spring growing season (Sanou et al.
unpublished). Data collected included demographic and socio-
economic characteristics of households and respondents as well
as information on their food production activities. The pre-
coded questionnaire, initially written in French, was translated
to Haitian Creole and was pre-tested with individuals outside
the study area. The data collection was performed by a field
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team of 12 interviewers and 3 supervisors who spoke both
French and Haitian Creole.

In total, 529 households were randomly selected using a two
stage sampling method. Since the data were initially collected
to assess the impact of the PHA intervention, the first stage of
sampling was determined by selecting the 7 targeted areas in the
Department of Grande Anse which were defined as the region
within a 5-h walk of 7 nutritional rehabilitation centres. These
areas were: Abricot, Anse d’Hainault, Carrefour Charles,
Chambellan, Grand Vincent, Moron, and Prévilé. At the second
stage, a total of 255 households were randomly selected among
a list of 630 intervention households. The number of house-
holds selected per area was representative of the geographical
distribution of households who had benefited from the interven-
tion. A total of 274 non-intervention households from the same
areas were also sampled. The total number of households sam-
pled per area varied from 12 households in Abricot to 134 in
Moron. The respondents of the survey were female caregivers.
Their informed consent was verbally obtained before their
participation.

Household dietary diversity score

Household dietary diversity was assessed using a qualitative 24-
h food group consumption questionnaire developed by the Food
and Nutrition Technical Assistance (FANTA) Project (Swindale
& Ohri-Vachaspati, 2005). This tool was adapted to reflect lo-
cally consumed foods. Respondents reported whether or not a
member of the household had consumed foods from a given
food group the day before the survey. Foods were categorized
among the following 12 food groups: cereals, roots/tubers,
fruits, vegetables, meats, eggs, fish/shellfish, nuts/pulses, milk/
dairy products, oils/fats, sugar/sweets and spices/condiments/
beverages. The Household Dietary Diversity Score (HDDS)
was determined by summing the number of food groups con-
sumed by households and therefore could vary between 0 and
12. Since there are no universal cut-offs for categorizing house-
holds according to their HDDS, the sample distribution was
divided into HDDS tertiles which were characterized as low
(0-5), moderate (6—7) and high (8—12) dietary diversity
(Swindale & Ohri-Vachaspati, 2005).

Statistical analysis

Data were entered and analysed using SPSS Statistics 21,
Armonk, NY, U.S. Frequencies, means, and standard deviations
(SD) were used to describe sample characteristics. Differences in
household and respondent characteristics between HDDS tertiles
were assessed with Pearson Chi-square analyses and z-tests or
one-way analysis of variance (ANOVA) coupled with
Bonferroni post-hoc tests.

Multivariate linear regressions were conducted to identify de-
terminants of HDDS, which was treated as a continuous variable.

Independent variables were included in the regression model if
there was a priori evidence from the literature that they could be
independent predictors of individual or household dietary diver-
sity. Some variables were not included simultaneously to avoid
multi-collinearity. These variables included: practice of livestock
rearing by a household member and respondent ownership of
livestock; the number of meals consumed by adults and the num-
ber of meals consumed by children; household land ownership
and respondents’ access to land for personal use; and household
size and the number of children or adults per household.

For the purpose of the regression analyses, variables not
normally distributed were modified using square root or loga-
rithmic transformation as appropriate. Three discrete variables,
namely the number of meals consumed by adults and children
as well as the number of children per household were trans-
formed into categorical variables. Prior to the regression analy-
ses, univariate and multivariate outliers exceeding three SDs
were excluded to avoid their disproportional effects on the re-
sults (Tabachnick & Fidell, 2007). All categorical variables in
the regression models were included as dummy variables.

Although many regression models were explored, only one
model is presented for sake of brevity. Prior to this decision, we
compared outcomes of several models which essentially in-
cluded the same set of variables while interchanging those that
could not be included simultaneously due to possible multi-
collinearity as stated above. Results were roughly consistent
across models. Absence of multi-collinearity between indepen-
dent variables was assessed using a variance inflation factor
test (values ranged from 1.083 to 2.405). Since we could not
assume that data were missing at random (Tabachnick &
Fidell, 2007), multi-imputation was not conducted and only
complete cases were included in the regression analysis
(n = 476). The significance level was set at o« =0.05 for all
analyses.

Selected variables

Variables included in the final model are: number of adults per
household, respondent education attainment (none/primary/sec-
ondary or higher), household land ownership (no/yes), use of
latrines by household members (no/yes), respondent’s main oc-
cupation (none/agriculture/petty commerce/other), number of
meals consumed by children the day before the survey (<1
meal/2 meals/>3 meal), respondent’s perceived accessibility of
the household’s dwelling location (easy/moderate/difficult), and
self-reported availability of sufficient resources to meet food
needs at the time of the survey (no/yes). Independent variables
such as respondent age and marital status (married/living with a
partner/other) as well as household participation in the PHA
intervention (no/yes) and access to borrowed land (no/yes) were
included as relevant covariates. Models were adjusted for house-
hold size, number of children aged 5 years or less per household
(<1 child/2-3 children/4—6 children), number of meals consumed
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by adults (<1 meal/2 meals/>3 meal), as well as respondents’
access to land for their personal use (no/yes), and their ownership
of livestock (no/yes). These variables were removed from the
final model due to their minimal effect on results.

Ethical review

The protocol for this secondary analysis was approved by the
University of Ottawa’s research ethics committee (H05—13-09).

Results

Characteristics of participating households
and respondents

Table 1 describes household and respondent characteristics.
The household size varied from 2 to 20 members with a mean
size of 7.4 (SD 2.59). Nearly all households had at least one
member who practiced agriculture (96.7 %) and livestock rear-
ing (83.1 %), whereas few had members who practiced fishing

Table 1 Characteristics of the

sample houscholds and survey Sociodemographic characteristics n Mean or % SD
respondents, Grande Anse, Haiti,
August/September 2012 (maxi- Household
mum n = 529) Household size 527 735 2.59
Average numberof adults per household 528 2.76 1.28
Number of children under the age of 5 years per household 525 1.83 0.99
Accessibility of the dwelling location
Easy 120 22.8
Moderate 225 42.7
Difficult 182 345
Average number of meals consumed by adults per day 526 2.09 0.71
Average number of meals consumed by children per day 526 2.18 0.75
Land ownership (% yes)" 456 86.2 -
Access to borrowed land for agriculture (% yes)T 247 47.8 -
Practice of agriculture by a household member (% yes)” 503 96.7 -
Practice of livestock rearing by a household member (% yes)' 439 83.1 -
Practice of fishing by a household member (% yes)" 45 8.6 -
Fruit and vegetables produced by household (% yes)" 468 92.9 -
Recipient of the PHA intervention (% yes)" 255 48.2 -
Use of latrines as principal mean of defecation (% yes)" 279 53.1 -
Sufficient resources to meet current food needs (%yes)+ 160 30.7 -
Respondent
Average age (years) 516 36.27 12.99
Marital Status’
Single 62 11.7
Living with a partner 293 56.3
Married 141 26.7
Divorced / Separated / Widowed 28 53
Last education level completed”
None 205 38.8
Primary 253 47.9
Secondary and above 70 133
Main Occupation”
None 109 20.6
Agriculture 214 40.5
Petty commerce 180 34.0
Other 26 4.9
Access to a parcel of land for personal use (% yes) 293 56.3 -
Ownership of livestock animals (% yes)" 229 44.0 -

T Values are also presented in percentages
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(8.6 %). The majority of households (86.2 %) owned some land
and nearly half (47.8 %) had access to borrowed land for agri-
culture. Most households (92.9 %) produced fruit and vegeta-
bles. About 31 % of households reported having sufficient re-
sources to meet their food needs at the time of the survey.

The respondents’ mean age was 36.3 (SD12.99).
Respondents’ main occupation was agriculture (40.5 %) or
petty commerce (34.0 %) while 4.9 % had other occupations
and 20.6 % reported no occupation. Most respondents had
primary-level education (47.9 %), followed by those with
none (38.8 %) and the remainder had secondary-level or
higher (13.3 %). In terms of food production assets, 56.3 %
of respondents had access to land for their personal use and
44.0 % possessed their own livestock.

Food group consumption

As presented in Table 2, food groups that were consumed the
most included: oils/fats (93.5 %), condiments/spices/bever-
ages (81.3 %), roots/tubers (78.4 %) and cereals (72.2 %).
Animal-based foods such as eggs (12.3 %), milk/dairy prod-
ucts (18.2 %), and meats (26.5 %) were the least consumed.
Among households who had consumed foods from the given
food groups, households’ own production was the main
source for eggs (83.1 %), vegetables (75.1 %), fruit
(74.4 %), and roots/tubers (67.6 %) whereas, foods from the
remaining 8 groups were mainly acquired through purchasing.

HDDS and characteristics of HDDS tertiles

Mean HDDS was 6.3 (SD 2.27). Based on HDDS tertiles,
37.1 %, 33.6 %, and 29.3 % of housecholds were categorized

as having low (0-5), moderate (6—7) and high (8—12) dietary
diversity, respectively. Table 3 and Table 4 present bivariate
analyses comparing household and respondent characteristics
as a function of HDDS tertiles. Households with low dietary
diversity were less likely to report use of latrines (p < .001),
land ownership (p <.001) and practice of livestock rearing by a
household member (p < .01). Among respondents from these
households, a significantly higher proportion reported no oc-
cupation (p < .05), had primary or no education (p <.001), and
were less likely to have access to land for their personal use
(p < .05) or to possess their own livestock (p < .001). The
number of meals consumed by adults and children on the
day before the survey were also significantly lower among
households with low dietary diversity (p < .001). Household
with high dietary diversity were more likely to report sufficient
resources to meet their food needs (p < .01). Among respon-
dents from these households, a greater proportion had second-
ary or higher education (p < .001) and participated in petty
commerce as their main occupation (p < .05). There were also
more adults in high dietary diversity households (p < .05).

Determinants of HDDS

Table 5 presents the results of a multivariate linear regression
model exploring the determinants of HDDS in Haiti. Among
household characteristics, the number of adults per household,
land ownership, practice of livestock rearing, the number of
meals consumed by children, use of latrines, and the accessi-
bility of the dwelling’s location perceived as difficult were all
associated with higher HDDS. Among respondent character-
istics, participation in petty commerce and practice of agricul-
ture as main occupation in addition to increased education

Table 2 Percentage of

households who had consumed Consumption Main Source

foods from each food group and

main sources of these foods (n 529) Own production Purchased Other

consumed the day before the

survey, Grande Anse, Haiti, Food group n % n % n % n %

August /September 2012
Oil and fats 493 93.5 51 10.4 428 87.2 12 24
Condiments, spices and beverages 429 81.3 67 15.7 348 81.3 13 3.0
Roots and tubers 414 78.4 280 67.6 118 28.5 16 3.9
Cereals 381 72.2 43 113 319 83.7 19 5.0
Vegetables 338 64.3 253 75.1 75 223 9 2.7
Sugar and sweets 301 56.9 10 33 282 93.7 9 3.0
Fruits 300 56.7 224 74.4 67 223 9 3.0
Nuts and pulses 199 37.7 57 28.6 124 62.3 18 9.0
Fish and shellfish 167 31.6 12 7.2 153 91.6 2 1.2
Meats 140 26.5 14 10.1 119 86.2 5 3.6
Milk and dairy products 96 18.2 21 21.9 67 69.8 8 1.5
Eggs 65 12.3 54 83.1 11 16.9 0 0
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Table 3  Comparison of household characteristics as a function of HDDS tertiles, Grande Anse, Haiti, August/September 2012 (n 529)

Low diversity Moderate diversity High diversity F-stat X2
n Mean (SD)or % n Mean (SD)or % n Mean (SD) or %
Household characteristics
Number of members* 192 7.03(2.59) 173 741 2.51) 151  7.61 (2.51) 2.31 -
Number of adults* 192 2.60(1.01)* 174 2.74 (1.39) 151  2.95(1.298)% 3.26* -
Number of children under 5 years* 190  1.87(1.01) 173 1.83(1.02) 151  1.82(.953) 0.14 -
Accessibility of the dwelling location®
Easy 50 26.0 34 197 33 219 33
Moderate 81 422 71  41.0 66  43.7 -
Difficult 61 318 68 393 52 344 -
Use of latrine by HH' 72 379° 96 55.5° 104 684° - 32.3 sk
members (% yes)§
Recipient of the PHA" 94 49.0 89 511 69 454 - 1.1
intervention (% yes)§ !
Ownership of land (% yes)® 150  78.1%° 155 89.1° 141 928° - 17,1
Access to borrowed land for 91 476 80 476 70 473 - 0.01
agriculture (% yes)®
Practice of livestock rearingby a HH 147~ 76.6° 146 844 137 90.1% - 11.4%%
member (% yes)®
Sufficient food stocks or resources to 44 234° 50 29.1° 61  404*° - 11.4%*
meet food needs (%yes)§
Number of meals consumed 190  1.78(69)*° 173 2.20(70)* 152 232(61)° 29.64% %% -
by adults?
Number of meals consumed 190  1.88(.74)*° 173 227 (71)* 152 2.18(.68)" 28.96%** -
by children

T HH: household; PHA: Public health agriculture

*Values in mean (SD) and results of one-way ANOVA test of significance and Bonferroni post-hoc test are presented

$ Values in % and results of Pearson’s Chi-square are presented

8 Within rows, values marked with the same superscript denote statistically significant differences between dietary diversity categories P < 0.05

*P < 0.05 #* P <0.01 ***P < 0.001

attainment were also significant positive determinants of
HDDS. This model (F (19, 456) =10.709, p = .000) accounted
for 30.9 % of the HDDS variance.

According to standardized beta coefficients, the relative im-
portance of variables in explaining the HDDS variance in de-
scending order is: consumption of at least 3 meals a day by
children (3 = .408, p = .000), consumption of 2 meals a day by
children (5 = .243, p = .000), respondent’s attainment of
secondary-level education or higher (3 = .232, p = .000), re-
spondent’s participation in petty commerce (8 = .149,
p = .006), use of latrines (G = .142, p = .001), respondent’s
attainment of primary-level education (3 = .135; p = .004),
household land ownership (5 = .124, p = .003), respondent’s
practice of agriculture (3 = .114, p = .040), accessibility of the
dwelling’s location perceived as difficult (6 =.112, p = .031),
number of adults per household (5 = .105, p = .011), and
practice of livestock rearing (5 =.093, p = .028).

Although the number of meals consumed by adults was a
significant determinant (data not shown) the number of meals
consumed by children was more strongly associated with
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HDDS and was therefore preferred in the final model.
Results presented here were roughly consistent across models
explored with two exceptions — accessibility of the dwell-
ing’s location perceived as difficult and women’s practice of
agriculture as main occupation were not significant predictors
of HDDS in some models (data not shown).

Discussion

This study assessed household diet quality and identified deter-
minants of HDDS among a sample of rural Haitian households
living in a highly vulnerable region. Most households con-
sumed starchy staples, whereas few consumed animal-based
foods. Purchasing and households’ own agricultural production
were the two main sources of foods consumed the day before
the survey. The predominant source of foods consumed varied
across food groups. Interestingly, determinants of household
dietary diversity were multidimensional and concurrently asso-
ciated with household- and individual-level factors.
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Table 4 Comparison of respondent characteristics as a function of HDDS tertiles, Grande Anse, Haiti, August/September 2012 (n 529)
Low diversity Moderate diversity High diversity F-stat X2
n Mean (SD) or % n Mean (SD) or % n Mean (SD) or %
Age (years)* 184  35.8(12.9) 171 37.3(13.1) 151 36.1 (13.2) 0.68 .657
Marital Status®
Living with a partner 116 604 101 58.0 75 493 5.96
Married 44 229 49 282 46 303
Single/Divorced/Separated/Widowed 32 16.7 24 138 31 204
Education attainment®
None 92 479° 72 41.6° 39 257%° - 3340k
Primary 85 443 86  49.7 76 50.0 - -
Secondary or higher 15 78°% 15 87° 37 243%° - -
Main Occupation®
None 52 271%° 31 17.8° 23 151" - 16.0%
Agriculture 77 40.1 75 431 57 375 - -
Commerce 53 2767 64  36.8 61  40.1° - -
Other 10 52 4 23% 11 722 - -
Ownership of a parcel of land (% yes)® 91 476* 107 63.7° 88 583 - 9.8%
Ownership of livestock (% yes)® 60 319%° 85 49.7% 78  52.0° - 173

#Values in mean (SD) and to results of one-way ANOVA test of significance and Bonferroni post-hoc test are presented

$ Values in % and results of Pearson’s Chi-square are presented

¥ Within rows, values marked with different superscripts denote statistically significant differences between dietary diversity categories P < 0.05

*P < 0.05 #* P <0.01 ***P < 0.001

The overall diet quality of participating households was
poor. Most households consumed staple foods such as oil/fats,
condiments/beverages/spices, roots/tubers and cereals, where-
as few households consumed animal-based foods, known to
be particularly rich in nutrients. These dietary patterns are
consistent with other studies conducted in Haiti (Dessalines,
2008; Parent et al. 2014; Spray et al. 2013).

HDDS in our sample is low compared to a recent nation-
al survey. In May/June 2011, only 14 % of households in
the Department of Grand Anse had low dietary diversity
(CNSA, 2011). In our study, 70.7 % of households would
be categorized as such according to the national HDDS cut-
offs. This difference may be partly due to the characteristics
of our surveyed population which mostly consisted of
households with children of 1 to 5 years of age. In 2012,
Haiti was also affected by drought and tropical storms
which destroyed many crops including maize, sorghum,
rice, pulses, and bananas (CNSA, 2012). These crop losses
coincided with increases in imported food prices (CNSA,
2012). The reduction of local food availability compounded
with a decrease in purchasing power may therefore explain
the lower dietary diversity documented in the current study
compared to the national data from 2011.

As aforementioned, the consumption of animal-based
foods, including meat/organs, fish, dairy, and eggs, was

also low. In Haiti, low consumption of these nutrient-
dense foods has been attributed to their prohibitive costs,
lack of supply in local markets, ecological constraints hin-
dering animal production, and households’ inability to
store these foods (Loechl et al. 2005; Menon et al. 2002).
Since the vast majority of households who had consumed
eggs had acquired them through their own production, sup-
port for chicken rearing may improve consumption of
animal-based foods. Indeed, other studies have shown that
agricultural interventions that include small animal hus-
bandry can improve diet quality through increased con-
sumption of eggs and milk (Girard et al. 2012).

More than a third of households had not consumed
vegetables and fruit the day before the survey despite
the vast majority of them producing these foods. This
suggests that increased awareness of the benefits of con-
suming vegetables and fruit may be warranted to improve
household diet quality in Haiti. Indeed, some field-based
programmes in the country have reported that certain fruit
varieties and leafy green vegetables widely available are
not consumed due to cultural beliefs and preferences
(Heidkamp et al. 2013). This emphasises the importance
of including dietary education or a behavior change com-
munication strategy in interventions aiming to increase
vegetable and fruit consumption.
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Table 5 Results of a multivariate

linear regression analysis for Variable B Standardized /3 95 % Cl p
selected determinant variables of
household dietary diversity score, Constant 1.092 -1.306 ; 3.490 371
complete cases, Grande Anse, Number of adults in HH' 1.412 .105 .326; 2.497 011
?732)‘ August-September 2012 (n 1 514 swnership 835 124 2931376 003
Access to borrowed land 141 .031 -217 ; .498 440
Practice of livestock rearing by a HH member .580 .093 .063 ; 1.098 .028
Use of latrine by HH members .639 142 277 5 1.002 .001
Perceived accessibility of the dwelling location
Moderate -.042 -.009 -504 ; .419 .857
Difficult 526 112 .048 ; 1.003 031
Meals consumed by children
2 meals 1.096 243 5755 1.617 .000
> 3meals 1.994 408 1.414;2.574 .000
Recipient of the PHA' intervention 073 016 =281 ; .426 .685
Sufficient food stocks or resources 307 .063 -.092 ;.707 131
to meet food needs
Age of respondent 334 .022 -1.083 ; 1.751 .644
Respondent’s educational level
Primary level .607 135 .199;1.014 .004
Secondary level or higher 1.509 232 .897; 2.121 .000
Respondent’s main occupation
Agriculture .520 114 .024 ; 1.016 .040
Commerce 705 .149 198 ; 1.211 .006
Other 442 .044 -424 5 1.307 316
Respondent’s marital status
Married 015 .003 -427 ; .456 948
Single / Divorced / Separated / Widowed 423 .069 -.098 ;.926 .098
R’ 309
RZajusted 280

THH: household ; PHA: Public health agriculture

Coding for independent variables: Land ownership, access to borrowed land, practice of livestock rearing by a
household member, recipient of the PHA intervention and sufficient resources to meet food needs coded as no =0
and yes = 1; Number of adults in the household and respondent’s age are continuous. Accessibility of the dwelling
location, number of meals consumed by children, respondent’s education level, respondent’s main occupation,
and respondent’s marital status are categorical variables and are coded as dummy variables. In respective order,
comparison groups for these categorical dummy variables are: easy accessibility, <I meal, no education, no

occupation and living with a partner

Coding for dependant variable: The household dietary diversity score ranges from 0 to 12 food groups

In our sample, determinants of household diet quality are
multidimensional and associated with various factors in-
cluding socioeconomic status (use of latrine, education at-
tainment, land ownership, the number of meals consumed),
household demographics (number of adults per household),
rural development (practice of livestock rearing), gender
(petty commerce and agriculture carried out by women),
as well as physical environment (accessibility of the dwell-
ing location). Moreover, household dietary diversity is con-
currently affected by household- and individual-level fac-
tors. The multifactorial nature of diet quality highlights the
need for multisectoral approaches, such as the PHA inter-
vention, in addressing the issue.

@ Springer

Among household-level determinants, socio-economic
characteristics such as land ownership, use of latrines, and
the number of meals consumed by children the day before
the survey were all positive determinants of HDDS. These
findings are consistent with other studies. For instance,
asset possession and access to improved sanitary infra-
structure were associated with the dietary diversity of
mothers of young children in Burkina Faso (Savy et al.
2007; Savy et al. 2006). The number of meals consumed
by adults and children, considered to be proxy indicators
for economic access to food, has also been shown to be
correlated with HDDS in Uganda and Burkina Faso
(Kennedy et al. 2010).
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Although a large proportion of sampled households had a
member practicing livestock rearing and despite this practice
being positively associated with HDDS, it appears that this
activity may not directly lead to increased household con-
sumption of animal-based foods (with the exception of eggs).
Since most households who consumed these foods acquired
them through purchasing, it is possible that households prefer
to sell their livestock rather than use them for food. Indeed,
according to Baro (2002), livestock in Haiti is used as a dura-
ble asset sold to finance other activities or to address emer-
gency situations. Although livestock rearing may not directly
improve diet quality, it constitutes an important economic as-
set which could improve household food security.

Previously, HDDS has been associated with household size
in countries such as Malawi and Bangladesh (Thorne-Lyman
et al. 2010; Jones et al. 2014). According to our findings, the
number of adults per household seemed to be a positive de-
terminant of HDDS, whereas household size was not. The
increased number of adults per household may improve die-
tary diversity through increased availability of labour and di-
versity of income sources. More research is needed to repli-
cate this finding before confident conclusion can be drawn.

Surprisingly, difficult accessibility of the dwelling location
was positively associated with HDDS. These findings contra-
dict earlier studies, which have found that dietary diversity is
typically higher in more accessible settings such as urban
areas versus rural ones (Hatloy et al., 2000). On the other
hand, households in isolated areas may be more dependent
on their own food production rather than the cash economy
and may have greater access to seasonal or wild foods (Anzid
et al. 2009). When conducting further analyses, we found that
a significantly higher proportion of households who perceived
their dwelling as difficult to access depended on their own
food production for vegetables, pulses, and fruit versus those
who perceived their dwelling to be more accessible (data not
shown). Increased reliance on domestic food production in
isolated locations may explain the relationship between dwell-
ing accessibility and HDDS. Given that our study was also
conducted during a period of acute food insecurity, these
households’ increased reliance on their own food production
may have buffered the effects of higher food prices on their
dietary patterns. It should be noted that the significant associ-
ation between accessibility of the dwelling location and die-
tary diversity was not consistent in all tested models. Further
investigations are warranted to confirm the relationship be-
tween dietary diversity and accessibility of the dwelling
location.

Among individual-level determinants, level of education
and occupation of respondents were both positively associated
with HDDS. Women’s education level has been previously
associated with increased dietary diversity (Torheim et al.
2004) but this relationship is inconsistent in some contexts
(Savy et al. 2007; Savy et al. 2006). Our study found that

respondents with primary or secondary level education had
higher HDDS compared to those without any formal educa-
tion. In Haiti, maternal education had been identified as a
compensating factor for the negative effects of food insecurity
on the dietary diversity of infants (Ruel et al. 2004). However,
a recent analysis of the country’s 2005-06 Demographic and
Health survey found that maternal education was not signifi-
cantly associated with infants meeting the minimum dietary
diversity recommendation of the World Health Organization
(Heidkamp et al. 2013). Unlike this study, our results suggest
that women’s education may be an important influential factor
of dietary diversity at the household level.

Respondent participation in petty commerce was also a
significant determinant of HDDS. This is in accordance with
Savy et al. (2005) who observed a positive relationship be-
tween women'’s generation of commercial income and dietary
diversity in rural villages of Burkina Faso. Practice of petty
commerce by women may provide additional income to
households as well as give them more autonomy or access
to cash for purchasing foods. In Haiti, women are very en-
gaged in economic activities, albeit more so in the informal
sector (Gardella, 2006). They are exclusively responsible for
selling foods in domestic markets and typically have control
over the income generated from this activity (Gardella, 2006).
Despite this autonomy, gender inequality is still very much a
reality in the country (Padgett & Warneche, 2011).

Women’s empowerment through participation in income
generating activities and greater control over household re-
sources has indeed been identified as a gateway to improving
household food security (World Bank, 2007). Support for
homestead food production by women in particular improves
dietary diversity, increases fruit, vegetable, and animal-based
food consumption as well as increasing household income
(Bushamuka et al. 2005; Girard et al. 2012). Although a
higher proportion of women from the moderate and high die-
tary diversity households possessed their own livestock, this
was not a determinant of HDDS in our multivariate analysis,
nor was respondents’ access to land for personal use. Factors
such as lack of time, technical assistance or knowledge of the
health benefits of certain foods may be impeding the effective
utilization of these productive assets by Haitian women and
merits further investigation.

Our study is the first to explore determinants of HDDS in
Haiti. It has provided important insights into some contex-
tual factors influencing diet quality in the Department of
Grande Anse. However, these findings should be
interpreted with caution in line with the limitations of the
study. Regarding the dietary diversity measure, there are
still some outstanding issues related to the appropriate
number of food groups that should be used and whether
portion sizes or consumption frequency should be taken
into account (Ruel, 2003). In Haiti, for instance, meat and
seafood are often used in small quantities to flavour dishes
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(Heidkamp et al. 2013). Without quantitative information,
the reported consumption of these foods or others may
therefore be insufficient in determining whether a house-
hold’s general access and consumption of a given food
group is adequate. Since HDDS includes food groups of
low nutritional quality, such as fat/oil, condiments/bever-
ages/spices and sugar/sweets, households’ diet quality may
be somewhat exaggerated by the inclusion of these food
groups in the score. Also, given the simplicity of the
HDDS indicator, it is assumed that households with the
same scores have equivalent diet quality when in fact the
combination of food groups consumed by households may
be different. Furthermore, HDDS does not consider intra-
household dynamics and therefore does not take into ac-
count the possible inequity in food distribution among
household members. Many studies have shown the associ-
ation between dietary diversity and nutrient adequacy
among individuals; however, there is a paucity of studies
demonstrating its relationship with food consumption at the
household-level (Hoddinott & Yohannes, 2002; Rose &
Tschirley 2003). More studies are needed to validate dietary
diversity as an indicator of household diet quality. In the
absence of more robust food consumption data, our study
nonetheless provides valuable insight into the quality of
foods consumed by rural Haitian households and possible
determinants of diet quality. Future investigations in Haiti
should also include qualitative research to confirm and con-
textualize quantitative results such as those presented in
this article.

No causal inference can be made due to the study’s cross-
sectional design. In addition, our results cannot be generalized
to the broader Haitian context given the particularity of the
study population. The exclusion of incomplete cases in the
multivariate regression models may have also biased our re-
sults. Since the data were initially collected for the program-
matic assessment of the PHA intervention and not for this
research, some relevant variables could not be accounted for
in the model (e.g. women’s participation in decision making),
which may misestimate the association between potential de-
terminants and HDDS.

Our findings suggested that household diet quality is influ-
enced by multidimensional factors such as socioeconomic sta-
tus, household demographics, rural development, gender, and
physical environment which should all be considered in inter-
vention planning in the region. Household- and individual-level
factors should also be taken into account with particular atten-
tion to women'’s education and occupations. Potential pathways
to improve household diet quality and food security in the
Department of Grande Anse should embrace multisectoral
and multilevel perspectives and include support to livestock
rearing in addition to enhancing women’s education and partic-
ipation in petty commerce, among other income generating
activities. Our study design does not allow an in depth

@ Springer

assessment of the potential role of women empowerment in
achieving food security and improving household dietary diver-
sity. Further investigation is needed to better assess the potential
impact of women’s use and control of productive assets such as
land and livestock on household diet quality.
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