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Abstract

The Haitian National Nutrition Policy identifies the promotion of optimal complementary feeding (CF) prac-
tices as a priority action to prevent childhood malnutrition. We analysed data from the nationally representative
2005-2006 Haiti Demographic Health Survey using the World Health Organization 2008 infant and young child
feeding indicators to describe feeding practices among children aged 6-23 months and thus inform policy and
programme planning. Multivariate regression analyses were used to identify the determinants of CF practices
and to examine their association with child growth outcomes. Overall, 87.3% of 6-8-month-olds received soft,
solid or semi-solid foods in the previous 24 h. Minimum dietary diversity (MDD), minimum meal frequency
(MMF) and minimum acceptable diet (MAD) were achieved in 29.2%,45.3% and 17.1% of children aged 6-23
months, respectively. Non-breastfed children were more likely to achieve MDD than breastfed children of the
same age (37.3% vs. 25.8%; P < 0.001). The proportion of children achieving MMF varied significantly by age
(P <0.001). Children with overweight mothers were more likely to achieve MDD, MMF and MAD [odds ratio
(OR) 2.08, P=0.012; OR 1.81, P=0.02; and OR 2.4, P =0.01, respectively] than children of normal weight
mothers. Odds of achieving MDD and MMF increased with household wealth. Among mothers with secondary
or more education, achieving MDD or MAD was significantly associated with lower mean weight-for-age z-score
and height-for-age z-score (P-value <0.05 for infants and young child feeding indicator x maternal education
interaction). CF practices were mostly inadequate and contributed to growth faltering among Haitian children
6-23 months old.
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Introduction

To promote optimal child growth and development,
the World Health Organization (WHO) recommends
exclusive breastfeeding (EBF) for the first 6 months
of life followed by continued breastfeeding and
gradual introduction of appropriate and safe comple-
mentary foods until age 23 months (UNICEF et al.
2010). Specific recommendations for complementary

feeding (CF) practices include feeding a variety of
developmentally appropriate nutrient-dense foods
at age-appropriate frequency depending on the
breastfeeding status of the child (Dewey 2003; World
Health Organization 2005). Providing education
around these improved infants and young child
feeding (IYCF) practices with or without food sup-
plements is an effective strategy for reducing the risk
of stunting and improving developmental outcomes
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among children in low-income countries (Bhutta et al.
2008).

In 2007, the WHO released a series of indicators to
assess whether specific recommended CF practices,
including adequate dietary diversity and appropriate
frequency of feeding, are being implemented by car-
egivers at the population level (Daelmans et al. 2009;
World Health Organization 2010). Recent analyses
have applied the WHO IYCEF indicator definitions to
nationally representative Demographic and Health
Survey (DHS) data from countries in Asia and sub-
Saharan Africa. The analyses examine the determi-
nants of IYCEF practices (Hazir et al. 2012; Joshi et al.
2012; Senarath & Dibley 2012; Senarath et al. 2012a,b)
and the relationship between IYCF indicators and
child growth (Marriott etal. 2010, 2012; Disha
et al. 2012; Zongrone et al. 2012). To date, no one has
examined these indicators in the Latin American and
Caribbean (LAC) region.

Haiti has the highest rates of childhood under-
weight and wasting in the LAC region, and one-third
of Haitian children less than 5 years of age are stunted
(Lutter & Chaparro 2008). The Haitian National
Nutrition Policy identifies the promotion of optimal
CF practices starting at age 6 months as a priority
action for the prevention of childhood malnutrition
(Ministere de la Santé Publique et de la Population
2012). While scale-up of I'YCF interventions is high
priority, there are limited available data to identify
specific target populations and guide the deve-
lopment of context-specific strategies including
behaviour change messages, particularly in urban
environments (Ruel e al. 2004; Menon et al. 2005;
World Bank 2010). The objectives of this analysis

Key messages

are to describe the prevalence and determinants
of WHO-recommended feeding practices among
Haitian children aged 6-23 months and to describe
the relationship between these feeding practices and
child growth outcomes using the 2005-2006 Haiti
DHS (HDHS).

Materials and methods
Study design

This secondary analysis uses data from the 2005-2006
HDHS that included a cross-sectional nationally rep-
resentative sample of 9998 households in all 10
departments of Haiti. The survey used a two-stage
cluster sampling design. Information was collected on
households, women and men of reproductive age, and
children under the age of 5 within the households.
Informed consent was obtained from all survey par-
ticipants prior to data collection. Response rate was
99.6%. More information about survey design, data
collection and data management is available in the
2005-2006 HDHS final report (Cayemittes et al.
2007). Permission to use the data was obtained from
ICF International (Calverton, MD, USA).

We used data on 1701 children aged 623 months
living with the respondent at the time of the survey.

Data collection
Feeding indicators

We used the updated WHO IYCF indicators (World
Health Organization 2010) in our analyses. Four

* The majority (>50%) of Haitian children aged 6-23 months do not meet the World Health Organization
recommendations for dietary diversity and feeding frequency. Interventions should encourage caregivers to
feed a greater variety of foods to younger children and increase frequency among older children in this age

group.

* The dietary patterns of Haitian children aged 6-23 months differ by department. Children in the Ouest
department, including metropolitan Port-au-Prince, were least likely to meet the minimum dietary diversity

recommendation.

* Dietary diversity is associated with lower weight-for-age z-score and height-for-age z-score among Haitian
children with mothers with secondary or more education, but not among those with less education.
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indicators were calculated with some modifications as
explained below due to limitations in data available in
the 2005-2006 HDHS.

Introduction of solid, semi-solid or soft foods

Proportion of children aged 6-8 months who received
solid, semi-solid or soft foods in the previous 24 h.

Minimum dietary diversity (MDD)

Proportion of breastfed and non-breastfed children
aged 6-23 months who received foods from four or
more out of seven food groups in the previous 24 h.
The seven food groups defined by the WHO guide-
lines included grains, roots and tubers, legumes and
nuts, dairy products (milk, infant formula, yogurt,
cheese), flesh foods (meat, liver or organ meats, fish,
poultry), eggs, vitamin A-rich fruits and vegetables,
and other fruits and vegetables. There was no
minimum quantity of food required to be counted as
meeting the food group.

Minimum meal frequency (MMF)

Proportion of breastfed and non-breastfed children
aged 6-23 months who received solid, semi-solid or
soft foods at least the minimum number of times in
the previous 24h. For breastfed children, the
minimum number of times for children aged 6-8
months was two or more, and for aged 9-23 months
was three or more. For non-breastfed children, the
minimum number of times was four or more, but for
non-breastfed children milk feeds were counted in
addition to solid, semi-solid or soft foods. The HDHS
data set includes milk as a yes/no variable but does
not include the number of milk feeds per day. It was
not possible to calculate the MMF indicator for 86 out
of 430 non-breastfed children for whom, after consid-
ering the number of times solid, semi-solid and soft
foods were fed and whether any milk was given,
required information about the specific number of
milk feeds in order to determine whether or not they
met the MMF criteria. We excluded these 86 children
from multivariate analyses after running sensitivity
analyses based on multiple assumption scenarios.

Minimum acceptable diet (MAD)

Proportion of breastfed children aged 6-23 months
who achieved both MDD and MMF in the previous
24 h. Proportion of non-breastfed children who
received two or more milk feeds and four or more out
of six food groups (milk product group excluded) and
met the MMF criteria in the previous 24 h. Given that
the HDHS data set does not include the number of
milk feeds per day, it was not possible to calculate this
indicator for any non-breastfed children who received
milk. Multivariate analysis was therefore restricted to
breastfed children only.

In addition to the WHO indicators described
above, we calculated a continuous dietary diversity
score ranging from 0 to 7 based on the total number of
WHO-defined food groups received in the previous
24 h.

Growth outcomes

Weight-for-age (WAZ), height-for-age (HAZ) and
weight-for-height (WHZ) z-scores were calculated
using the WHO Child Growth Standards Macro for
Statistical Package for the Social Sciences (spss; WHO
Multicentre Growth Reference Study Group 2006).

Other biological, household and environmental characteristics

Several biological factors are known determinants of
post-natal growth including child age, multiple vs.
single birth, child sex and maternal body mass
index (BMI; normal 18.5-24.9 kg m™, underweight
<18.5 kg m™, overweight >25.0 kg m™).

Variables were selected to represent access to
health care during two different periods: pregnancy
and early childhood. There are multiple pathways
through which access to antenatal care (ANC) might
impact I'YCF practices and post-natal growth. Infant
feeding counselling and other ANC services may
influence breastfeeding initiation and duration
(Vieira etal. 2010; Agho etal. 2011). Multiple
micronutrient supplementation during pregnancy has
been associated with birth size (Shah & Ohlsson
2009), which, in turn, is associated with growth across
childhood (Adair 2007). Based on WHO Focused
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ANC guidelines (World Health Organization 2002),
we classified children born to mothers who reported
four or more ANC visits vs. zero to three visits.

Access to health care at least once during early
childhood was assessed by whether the mother
reported currently having a Ministry of Public Health
and Population (MOPHP) child health card. Per
MOPHP protocols, all children aged 0-59 months
who access health care in Haiti should receive a ‘road-
to-health’ card and participate in routine growth
monitoring and infant feeding counselling by commu-
nity or clinic-based staff. Children of mothers who
reported a lost card or never having received a card
were classified as not having a health card.

Other risk factors and potential confounders
included in the analysis were maternal education
(none, primary, secondary or higher), current mater-
nal employment (yes, no), residence (urban, rural)
and department (Nord-Ouest, Nippes, Sud-Est, Nord,
Nord-Est, Artibonite, Centre, Sud, Grand-Anse and
Ouest, which includes metropolitan Port-au-Prince).
Department is the term used for the country’s major
administrative units. For multivariate growth analysis,
low maternal education was classified as primary or
less, and high maternal education was secondary or
more.

The standard DHS wealth variable was also
included in the analysis. It was calculated by factor
analysis based on household size, water source, type
of toilet, primary cooking method, materials used in
housing construction and ownership of household
assets. More information on construction of the DHS
wealth index can be found elsewhere (Rutstein et al.
2004).

Data analysis

All statistical analyses were performed using spss soft-
ware version 19 (IBM Corp., Armonk, NY, USA).
We used the spss 19 Complex Sample module to
account for the two-stage cluster sampling design of
the HDHS survey. Probability weights were applied
to all analyses to account oversampling and
undersampling of certain groups to produce a nation-
ally representative sample. All sample sizes reported
are estimated using these weights. Unadjusted preva-

lence estimates were compared across categories
using Pearson’s chi-square. Means were compared
across categories using analysis of variance. Multiple
logistic regression was used to identify predictors of
MDD, MMF and MAD. Logistic regression results are
presented as ORs with 95% confidence interval (CI)
and P-values. We used multiple linear regression to
assess the relationship between the WHO ICYF indi-
cators (MDD, MMF, MAD) and achieved growth
z-score (WAZ, HAZ, WHZ) after adjusting for the
other covariates in the model. Results are presented as
B parameter estimates with 95% CI and P-values.
Observations with missing data for any of the predic-
tors were excluded for each regression analysis. In
particular, maternal BMI and maternal education
were available for fewer children than other variables.
Values presented in the text are means or percentages
with 95% CI. For all analyses, significance was
accepted at a P<0.05 level and all tests were
two-sided.

Results
Characteristics of the sample

Table 1 describes the general characteristics of the
sample (N =1701). Child and household variables
were generally as expected, with equal numbers of
male and female children and a low prevalence of
multiple births. Eighty-five per cent of children had a
health card, suggesting they had seen a health pro-
vider at least once since birth.

Prevalence of maternal overweight (18.0%) was
higher than underweight (13.2%). The majority of
mothers had a normal BMI (68.8% ). More than two-
thirds of mothers had at least some primary education
and half of mothers identified themselves as unem-
ployed at the time of the survey. Half of the mothers
completed at least four ANC visits during their last
pregnancy.

Fewer children in our sample were in the highest
wealth category (14.7%) compared with the others.
Approximately one-third of the sample lived in the
Ouest department, which includes metropolitan
Port-au-Prince. Two-thirds of the overall sample was
rural.
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Table 1. Characteristics of children aged 6-23 months who live with
mother, HDHS 2005-2006 (N=1701)

N % 95% CI
Child characteristics
Sex
Female 855 50.3 47.6 53.0
Male 846 49.7 47.0 524
Age group
6-8 months 299 17.6 152 20.2
9-11 months 274 16.1 14.1 183
12-17 months 608 35.7 329 38.7
18-23 months 520 30.6 28.0 333
Type of birth
Multiple 38 22 14 3.6
Single 1663 97.8 96.4 98.6
Maternal characteristics
Maternal BMI
Underweight 109 132 10.6 16.4
Overweight 147 18.0 14.6 21.9
Normal 564 68.8 64.3 72.9
Maternal education
No school 243 29.4 25.3 34.0
Primary 361 43.8 39.1 48.5
Secondary+ 221 26.8 22.9 311
Mother currently employed
Yes 844 49.8 46.6 53.1
No 850 50.2 46.9 53.4
Household characteristics
Wealth quintile
Lowest 410 24.1 20.5 28.1
Second 359 21.1 18.2 24.4
Middle 326 19.1 16.5 222
Fourth 356 20.9 17.8 24.5
Highest 250 14.7 12.1 17.7
Residence
Urban 580 34.1 30.9 37.4
Rural 1121 65.9 62.6 69.1
Department
Nord-Ouest 107 6.3 5.1 7.8
Nippes 45 2.7 21 3.4
Sud-Est 105 6.2 49 7.8
Nord 164 9.6 8.0 11.5
Nord-Est 63 3.7 3.0 4.5
Artibonite 309 18.1 154 212
Centre 193 114 8.9 144
Sud 100 59 4.7 7.4
Grand-Anse 73 43 32 5.7
Ouest (including PAP) 542 31.8 28.6 353
Access to health care
Currently has child health card
Yes 1457 85.6 82.2 88.5
No 244 144 11.5 17.8
Mother antenatal visit
4+ 827 50.8 47.4 543
0-3 times 799 49.2 457 52.6

BMI, body mass index; CI, confidence interval; HDHS, Haiti Demo-
graphic and Health Survey; PAP, Port-au-Prince.

Feeding practices
Time of introduction of soft, solid or semi-solid foods

There were 87.3% of the 6-8-month-olds who
received soft, solid or semi-solid foods in the previous
24 h. The total number of children in 6-8 months age
group in the sample was too small to examine this
outcome by department.

Minimum dietary diversity

Overall, 29.2% of children aged 6-23 months
achieved MDD. Non-breastfed children aged 6-23
months were more likely to achieve minimum diver-
sity than breastfed children of the same age (37.3%
vs. 25.8%; P < 0.001). This is consistent with the fact
that breast milk was not counted as a food group, but
other milk products more commonly given to non-
breastfed children were counted as a unique group.
Among breastfed children, the proportion of children
achieving MDD increased significantly with age
(12.9% 6-8 months, 24.7% 9-11 months, 31.5% 12-17
months, 32.4% 18-23 months; P < 0.001) (Table 2). In
contrast, the proportion of non-breastfed children
achieving MDD decreased with age. This is possibly
explained by the small number of non-breastfed chil-
dren in younger age groups (Table 2). Children in the
Artibonite department were most likely to achieve
MDD (41.1%), whereas only 19.3% of children in
Sud-Est achieved this indicator (Table 3).

Table 4 presents foods fed in the previous 24 h by
age category. The mean number of food groups con-
sumed increased from 2.08 in 6-8-month group to
3.04 at 18-23-month group (P < 0.001). Grains, roots
and tubers were the most common group fed across
all age groups followed by legumes and nuts. A much
larger proportion of children who consumed legumes
consumed beans and peas (49.7%) compared with
nuts (3.1%). Consumption of dairy products did not
vary by age. Milk products (33.6%) were more com-
monly fed to 6-23-month-olds than infant formula
(7.2%) or other dairy products such as cheese or
yogurt (7.2%). Overall, 37.0% of children aged 6-23
months received a non-dairy animal source food
(flesh food or eggs) in the previous 24 h. The most
common sources were beef, pork or lamb (14.9%),
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Fig. 1. Proportion of children aged 6-23 months and living with mother who received specified food groups in the previous 24 h by department,

Haiti Demographic and Health Survey 2005-2006.

and fish (12.9%). Consumption of eggs was low across
6-23-months-olds (8.0%) and did not increase signifi-
cantly with age. Consumption of vitamin A-rich fruits
and vegetables increased with age. Dark green leafy
vegetables were more commonly fed than yellow-
orange vegetables (4.4%) or vitamin A-rich fruits
(22.8%). There were significant differences in con-
sumption of legumes and nuts, dairy products, flesh
foods, vitamin A-rich fruits and vegetables, and other
fruits and vegetables by department (Fig. 1). Con-
sumption of legumes and nuts (63.8%), flesh foods

(42.7%) and vitamin A-rich fruits and vegetables
(45.8%) were all highest in the Artibonite compared
with the other nine departments. Consumption of
other fruits and vegetables was highest in Centre
(49.1%) and lowest in the Sud-Est (15.6%).

In multivariate analysis, the most salient predictor
of MDD was department (Table 5). Odds of achieving
MDD in all nine departments were compared relative
to Ouest, which includes metropolitan Port-au-Prince.
Highest OR were in Centre (OR 8.54; P < 0.001), Sud
(OR 4.72; P = 0.004), Artibonite (OR 3.77; P < 0.001)
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and Nord (OR 3.11; P=0.001). Children in the
youngest age group (6-8 months) were less likely to
achieve MDD compared with children aged 18-23
months (OR 0.38; P = 0.007), which is consistent with
6-8 months being a transitional feeding time. Odds
of achieving MDD increased with higher wealth
quintile. Children with overweight mothers were
more likely to achieve MDD compared with children
of normal weight mothers (OR 2.08; P =0.012).
Unexpectedly, children of underweight mothers were
also more likely to achieve MDD than normal weight
mothers, but the OR was not statistically significant
(OR 1.49; P =0.24).

Minimum meal frequency

Overall, a larger proportion of children achieved
MMF (45.3%) compared with MDD (29.2%). The
proportion of children achieving MMF varied signifi-
cantly by age (P <0.001; Table 2) and department
(P < 0.002; Table 3). Controlling for other variables in
the model, the most salient determinant of achieving
MMF was age. Children in the 6-8 months age group
were much more likely to achieve MMF than older
children (OR 4.97; P <0.001) possibly because the
threshold number of feeding episodes to achieve
MMF among breastfed children is lower for this age
group. Living in Centre (OR 2.40; P=0.022) or
Grand-Anse (OR 0.36; P=0.002) compared with
Ouest was associated with MMF in opposing direc-
tions. Odds of achieving MMF increased with house-
hold wealth and maternal education. Children of
overweight mothers were more likely to meet MMF
(OR 1.81; P = 0.026; Table 5).

Minimum acceptable diet

MAD is a function of both MDD and MMF and so it
is consistent that the overall proportion of breastfed
children achieving this indicator (17.1%) is lower
than for either of the contributing indicators. The pro-
portion of children achieving MAD increased with
age (P =0.011) and varied by department (P = 0.003).
Proportion was much higher in the Artibonite
(28.9%) compared with other departments and
lowest in the Sud-Est (8.3%; Tables 2 and 3). As with
MDD, both department and age were key determi-

nants of MAD in multivariate analysis (Table 5). Chil-
dren in Centre department had much higher odds of
achieving MAD compared with Ouest (OR 11.6;
P <0.001), and odds were also significantly higher in
the Artibonite but not to the same magnitude (OR
3.75; P=0.019). Children in youngest age groups
were almost 70% less likely to meet MAD than chil-
dren in 18-23-month age range (6-8 months OR 0.32,
P =0.016;9-11 months OR 0.35, P = 0.039). Maternal
BMI was also a statistically significant determinant
after controlling for other variables in the model.
Children with an overweight mother were more likely
to meet the MAD indicator compared with children
of mothers with a normal BMI (OR 2.4; P = 0.01).

Feeding indicators and growth

Table 6 presents a summary of multiple linear
regression models testing the main and interaction
effects of the three key IYCF indicators (MDD,
MMF and MAD) and maternal education level on
child anthropometry. Results show a statistically sig-
nificant negative relationship between achieving
MDD or MAD, and mean WAZ and HAZ indica-
tors among children of mothers with secondary or
more education.

Discussion

CF practices were generally not adequate among
Haitian children aged 6-23 months. While the propor-
tion of Haitian children aged 6-8 months meeting the
introduction of solid, semi-solid or soft foods indica-
tor was acceptable (>80%), the low EBF rate among
0-5-month-olds (41%) in Haiti suggests that many of
these children may have received these foods before 6
months of age, which hinders EBF recommendations
(Cayenmittes et al. 2007; UNICEEF et al. 2010). The pro-
portion of children meeting MDD, MMF and MAD
indicators in Haiti was consistent with reports from
DHS analyses in low-income countries in sub-
Saharan Africa and South Asia (Marriott et al. 2010;
Disha et al. 2012; Senarath et al. 2012a). Less than
one-third of Haitian children aged 6-23 months met
the MDD indicator compared with 7.1% in Ethiopia
and 37.4% in Zambia (Disha et al. 2012). Among four
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Table 6. Summary of results from multiple linear regression models between IYCF indicators, maternal education and mean anthropometric
outcomes among children aged 6-23 months, HDHS 2005-2006

Main effect for I'YCF indicator® Main effect for maternal education’ Interaction (IYCF

Indicator x Mat Ed)

N B 95% CI P-value B 95% CI P-value

P-value

WAZ

Minimum dietary diversity’ 753  -0.397 -0.752 -0.043  0.028 -0.478 -0.806 —-0.151  0.004 0.012

Minimum meal frequency’ 726 0.026  -0.437 0489 091 -0.204  -0.625 0216 034 0.58

Minimum acceptable diet* 578 -0.624 -1.274 0.027  0.06 -0351 -0.683 -0.018 0.039 0.058
HAZ

Minimum dietary diversity’ 753  -0.595 -1.009 -0.181  0.005 -0.626  —0.976 -0.275  0.001 0.001

Minimum meal frequency’ 726 0.352  -0.103 0.807 0.13 -0.027  -0.422 0.368  0.89 0.047

Minimum acceptable diet* 578 -0.642 -1.117 -0.167 0.008 -0369 —-0.687 -0.052 0.023 0.016
WHZ

Minimum dietary diversity” 753 -0.126  —0.565 0313 0.57 -0221 057 0.128 0.21 0.55

Minimum meal frequency’ 726  -0.214  -0.759 0331 0.44 -0.273  -0.739 0.192  0.25 0.56

Minimum acceptable diet* 578  -0.408 -1.316 0.501  0.38 -0.224 -0.616 0.169  0.26 0.30

HAZ, height-for-age z-score; HDHS, Haiti Demographic and Health Survey; IYCF, improved infants and young child feeding; WAZ, weight-
for-age z-score; WHZ, weight-for-height z-score. "Models also adjusted for child sex, age group, birth type, mother’s body mass index (BMI),
wealth, residence, department, mother’s antenatal visit, current breastfeeding status. {Models also adjusted for child sex, age group, birth type,
mother’s BMI, wealth, residence, department, mother’s antenatal visit. "Main effect B estimate is for children who achieved indicator relative to
children who did not achieve indicator. IMain effect B estimate is for children of mothers with none or primary education compared with

secondary or more education.

South Asian countries, Senarath etal. (2012a)
reported the range of 15.2% (in India) to 71.1% (in
Sri Lanka) meeting MDD.

In our Haiti analysis, 45.3% of children met MMF
indicator, a lower proportion than 4 of 6 South Asian
countries (Marriott ef al. 2010; Senarath et al. 2012a)
and 8 of 10 sub-Saharan African countries (Marriott
et al. 2010; Disha er al. 2012). The proportion of chil-
dren aged 6-23 months meeting MMF in these con-
texts ranged from 41.5% in India to 88.3% in Sri
Lanka (Senarath et al. 2012a). In Haiti as well as the
sub-Saharan Africa and Asia analyses, the composite
MAD indicator appears to be driven by the lower
rates of MDD rather than MMF (Marriott ef al. 2010;
Disha et al. 2012; Senarath et al. 2012a).

Many of our findings related to predictors of MDD,
MMF and MAD in Haiti including household wealth,
maternal education, maternal BMI and access to
ANC were consistent with previous reports from low-
income countries (Marriott et al. 2010; Disha et al.
2012; Senarath et al. 2012a). Therefore, we will focus
our discussion on several findings that have important
implications for policy and programmes in Haiti.

First, department was the most salient predictor of
MDD in the multivariate analysis that underscores
geographic disparities in food availability and IYCF
practices and the need for geographically targeted
interventions. Compared with Ouest, residence in any
of the other nine departments was associated with
higher odds of meeting MDD, although differences
were not statistically significant for three departments
(Nippes, Sud-Est, Grand-Anse). Ouest includes the
Port-au-Prince metropolitan area that encompasses
more than one-third of Haiti’s population. While
urban populations have access to lower cost imported
foods including rice, beans, maize and dairy (United
States Agency for International Development 2012),
they may have less access to flesh foods, eggs, fruits
and vegetables produced in rural communities.

The higher odds of achieving MDD and MMF in
Centre and Artibonite was unexpected given that
these departments have the highest reported rates of
underweight and stunting in the country (Cayemittes
et al. 2007), and are classified as being the most vul-
nerable to food insecurity (United States Agency for
International Development 2012). One plausible
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explanation is the presence of large-scale I'YCF edu-
cation and food distribution programmes in those
regions during the period of the DHS survey. The
World Vision Haiti programme in Centre and parts of
the Artibonite specifically promoted CF practices
related to improved dietary diversity and frequency
of feeding and provided household food rations to
children in this age group. Effectiveness studies dem-
onstrated the impact of this programme on feeding
practices (Ruel er al. 2004, 2008).

Second, reported food group patterns may have
implications for micronutrient status. Although
readily available in Haiti, the consumption of vitamin
A-rich fruits and vegetables in general, and mangos
and papayas in particular, was low across all age
groups. Reports from field-based programmes suggest
that certain varieties of mangos and greens are not
culturally regarded as high value and generally not
consumed despite being freely available at little or no
cost. Targeted promotion and social marketing efforts
could potentially address some of these barriers.

Animal source foods also provide highly
bioavailable forms of several key micronutrients.
According to our analysis, almost one-third of chil-
dren aged 6-23 months consumed some form of flesh
food in the previous 24 h. However, given that meat
and seafood are frequently used in very small quan-
tities to flavour Haitian stews and other mixed foods,
it is difficult to assess the potential nutritional benefit
of these foods without a measure of the quantity con-
sumed. Egg consumption was rare across all age
groups and departments. This may be attributable to
their relatively high cost and a common belief in Haiti
that eggs cause dental decay in young children
(Loechl et al. 2005).

In the HDHS 2005-2006, consumption of nuts
among 6-23-month-old children was rare. More
recently, the use of peanut-based foods for nutritional
rehabilitation and preventative supplementation has
been scaled up across the country (World Food
Program 2010). Future dietary surveys will show
whether this influx of peanut-based products has
influenced the overall intake patterns in this age
group.

Third, overall, measures of dietary diversity (mean
diversity score and MDD) increased with age,

whereas the proportion of Haitian children reaching
MMF varied with age. This pattern was also seen in
South Asia and sub-Saharan Africa (Marriott et al.
2010; Disha et al. 2012; Senarath et al. 2012a). While
some of these differences may be a function of the
indicator definition as described above, they under-
score the importance of targeting age-specific mes-
sages to introduce a greater variety of foods to
younger children and focus on increasing frequency
of feeding with older children.

Finally, the finding that meeting MDD and MAD
was associated with lower mean HAZ and WHZ
among children with mothers with secondary or more
education was unexpected, and the magnitude of the
effect was large. Other studies using MDD and MAD
(Marriott et al. 2012), as well as other dietary diversity
measure, (Ruel & Menon 2002) indicators, have
found a positive growth association only among
higher educated women. It is not clear why meeting
the MDD and MAD criteria is associated with poorer
growth outcomes among Haitian children with
more educated mothers and it warrants further
investigation.

Primary limitations of this study are the cross-
sectional survey design and use of 24-h recalls data
to assess feeding practices. The recall approach
is subject to respondent bias. Multiple testing
may have increased the likelihood of a type 1 error.
Also, we were limited in the application of the
indicators among non-breastfed children who are
disproportionally represented in older age groups.
Furthermore, it is important to point out that we
excluded observations with missing data from our
regression analyses. BMI data were available for less
than half of all women aged 15-49 years in the HDHS
(Cayemittes et al. 2007) and, in turn, limited the total
number of observations included in the regression
analyses. Some caution should be exercised in inter-
preting regression results.
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