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Abstract: Infant malnutrition remains as an important cause of death and disability, Haiti has the 17 
highest prevalence in America, so preventive strategies are needed. Our objective was to assess 18 
infant and young children malnutrition in Haiti and to study an association to World Health 19 
Organization (WHO) recommended feeding practices adherence. Cross-sectional study of children 20 
younger than 2 years old, recruited at Saint Espri Health Center, Port Au Prince (August to 21 
September 2014). We registered feeding practices, social and demographic data, and performed 22 
anthropometry (WHO-2006 standard). We evaluated 278 infants and young children, 8.08 ± 6.5 23 
months old, 53.2% female. 18.35% had underweight; 13.31% were stunted and 13.67% had 24 
moderate or severe wasting. Malnutrition was associated to male gender, older age, lower 25 
education of mothers and higher number of siblings. The adherence to WHO recommended 26 
practices for breastfeeding was from 11.8 to 97.9% and was related to a lower prevalence of 27 
malnutrition. For complementary food, adherence was 9.7 to 90.3%, also associated to lower 28 
malnutrition. Conclusion: Prevalence of infant and young children malnutrition in this Haitian 29 
Health Center population was high, related to some risk factors. The adherence to WHO 30 
recommended feeding practices was associated to a better nutritional status.  31 

Keywords: Breastfeeding, Feeding practices, Infant feeding, Nutrition, Malnutrition, Pediatrics, 32 
Primary Health Care. 33 

 34 

1. Introduction 35 
Malnutrition is responsible for approximately 35% of infant’s death and for 21.2% of the global 36 

burden of disease measured as disability-adjusted life years (DALYs) [1, 2]. The long-term 37 
consequences of malnutrition convey to poorer intellectual and work capacity, thus perpetuating a 38 
poverty cycle over generations. The risk of malnutrition and its impact is highest in early childhood; 39 
thus a “window of opportunity” is described between 0 and 23 months of age [3] as the optimal 40 
period to prevent the adverse consequences with proper community or facility based treatment. 41 
Multiple strategies are effective in preventing and treating infant malnutrition in developing 42 
country settings, but supplements [4 – 6] and educational [7 – 10] interventions adapted to local 43 
conditions have better results [4 – 10]. The guiding principles for infants and young children 44 
developed by the World Health Organization (WHO) in 2003 remain a fundamental strategy [11, 12]. 45 
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These include: Practice exclusive breastfeeding from birth to 6 months of age, introduce 46 
complementary foods at 6 months of age, continued breastfeeding until 2 years of age or beyond; 47 
adequate amount of complementary food, proper food consistency, meal frequency and energy 48 
density, enough nutrient content in complementary foods, use of vitamin-mineral supplements or 49 
fortified products for infant and mother. Indicators to assess the adherence to these 50 
recommendations [13] are associated with a better nutritional outcome [9 – 14]. 51 

Infant mortality in Haiti is 77.6 per 1000 live births, the highest in the Western Hemisphere. 52 
Although the prevalence of wasting has decreased to 4.1% (Weight / Height < -2 SD) vulnerability 53 
and high nutritional risk persists. Moreover, the prevalence of stunting (Height / Age index < -2 SD) 54 
is 23.4% in children < 6 years of age [15, 16]. 55 

Klinik Saint Espri is a Health Center in the Croix de Bouquetes commune, close to Port Au 56 
Prince, operational since 2001 and run by the American non-governmental organization (NGO) 57 
Haiti Medical Missions of Memphis [17]. There, malnutrition is a frequent cause for consult and 58 
referral to the treatment program, but its magnitude is unknown. The objective of the present study 59 
was to assess the prevalence of malnutrition in infants and young children attending to this center, 60 
to study the adherence to WHO recommended feeding practices and its association to their 61 
nutritional status. 62 

2. Materials and Methods  63 
We conducted a cross-sectional study in Klinik Saint Espri Health Center in September 2014, in 64 

a convenience sampling of infants and young children attending the Child Health Programs (Acute 65 
morbidity, health check of newborns and infants, vaccination, or malnutrition). We aimed to reach a 66 
sample of 200 children, based on a previous estimation of 323 consultations per month. Recruitment 67 
was carried out by general and individual invitation in the waiting room. Children younger than 2 68 
years old whose parents agreed to participate, filled completely a survey and signed the consent, 69 
were included. Those that required immediate care due to severe diseases or with dehydration 70 
where excluded. 71 
We developed a survey for this purpose, translated into Haitian Creole by the medical staff 72 
members. Then, it was tested in a pilot study by two interviewers and final adaptations were made 73 
(Apendix A). The survey evaluated five items: 1) Identification and general characteristics of the 74 
patient; 2) Brief social evaluation; 3) 24-hour Dietary Recall: Done by personal interview once, to 75 
each caregiver, for assessing portion size we used common plates and glasses obtained from local 76 
businesses and made models of common foods with painted plastic foam (Apendix B). For breastfed 77 
infants we could not estimate volume, due to the variety of breastfeeding practices; 4) Use of 78 
nutritional supplements during the last week and 5) Additional breastfeeding questions like age at 79 
first time breastfeed, exclusive breastfeeding duration, age at introduction of solids and age of 80 
weaning breastfeeding. The survey was conducted privately, in an individual room by one of five 81 
trained interviewers; two were center ‘staff and three were voluntaries, all spoke fluent Haitian 82 
Creole. After the survey was completed, standardized anthropometry was performed, and the 83 
nutritional diagnosis was communicated to the child’s guardian. Children with wasting were 84 
immediately derived to the center’s malnutrition program. Daily reviews of the surveys were carried 85 
out to detect duplications and mistakes. Based on the information reported in the survey, specifically 86 
the 24-hour dietary recall, indicators of feeding practices where calculated; based on the 87 
methodology proposed by OMS [13]. 88 

Anthropometry: Children were weighted naked with a calibrated infant balance. An 89 
infantometer was used to measure supine length, with the head supported at one end, the torso and 90 
lower limbs extended, and feet flexed to 90° and supported by the lower end stopper, approaching 91 
0.1 cm. Head circumference was measured with and non-extensible metric tape, fixed on the occiput, 92 
passing around the head, above the supraorbital ridges. Mid-brachial arm circumference was loosely 93 
measured at the mid-point between the acromion and the olecranon with the same inextensible tape. 94 
The 2006 WHO Child Growth Standard was used; z-scores were calculated with Anthro® program 95 
[18]: for Weight/Age (zW/A), Lengtht/Age (zL/A), Weight/Length (zW/L), Head circumference/Age 96 

Preprints (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 9 January 2018                   doi:10.20944/preprints201801.0073.v1

Peer-reviewed version available at Nutrients 2018, 10, 382; doi:10.3390/nu10030382

http://dx.doi.org/10.20944/preprints201801.0073.v1
http://dx.doi.org/10.3390/nu10030382


 3 of 16 

 

(zHC/A), and Mid-brachial circumference/Age (zBC/A) [19]. The presence of edema was recorded. 97 
We used 2006 WHO classification for nutritional status (Table 1). The zBC/A was considered 98 
abnormal if it was < -2, and alternatively if it measurement was < 125 mm. 99 

Adherence to indicators of feeding practices: After the application of the survey and before 100 
defining the nutritional status, the principal investigator (BI) calculated the indicators according to 101 
children’s age and WHO 2010 criteria [13]. 102 

Statistical analyses: Descriptive statistics of numerical variables was performed; distribution 103 
was verified by the Anderson Darling test. Variables were expressed as mean (± SD) or median 104 
(Ranges). Parametric (Student’s t-test) or non-parametric (Mann-Whitney) tests were used to 105 
compare results. Prevalences were compared according to sex and age (Chi2 test) and univariate 106 
correlation analysis were carried out. We evaluated the association between adherence to feeding 107 
practices and nutritional status with Chi2 test. We used MINITAB-17® statistical program and p < 108 
0.05 was considered significant. 109 

Ethics: The Research Ethics Committee of the Faculty of Medicine, Pontificia Universidad 110 
Católica de Chile, approved this study. In addition, medical directors of the Klinik Saint Espri 111 
Health Center, and the Haitian ambassador in Chile also approved it. All parents or guardians 112 
signed a written informed consent form, written in Creole. If the guardian was illiterate, a trusted 113 
person read the consent form. 114 

3. Results 115 
We assessed 278 infants, aged 8.08 ± 6.5 months (Range: 13 days to 25 months), 41% younger 116 

than 6 months old, 31% from 6 to 12 months and 28% from 13 to 25 months. Overall, 53.2% were 117 
female. Most caregivers (70.77%) reported living in the area where the Health Center is located, 118 
Croix de Bouquetes. The remaining came mainly from the Bon Repò and Canaan sectors, where the 119 
camps of the displaced population following the 2010 earthquake are concentrated. Only 17.9% 120 
reported living in camps and/or housing made from lightweight material. Parental employment: 121 
34.5% reported having formal or informal jobs, mostly small-scale trade. Maternal median age was 122 
28 years (16 to 46 years), 43.5% completed primary education and 6.5% never attended to school. 123 
Upon request, 15.35% of caregivers failed to sign their names (Illiterate). 35.7% of mothers reported 124 
having one child, 41.8% between two and three children, and 22.5% four or more.  125 

 126 
3.1 Prevalence of Malnutrition: 127 

Table 1 shows the prevalence of malnutrition according to different indexes. We observed a 128 
displacement of the curves to the left in the distribution of the different anthropometric indexes 129 
relative to WHO standard, both globally and by groups according to age and sex (figures 1, 2). Only 130 
30.6% of the infants with zW/L <-2 SD (With acute malnutrition or wasted) were registered in the 131 
Malnutrition Program of the Health Center. No one had edema. 132 

 133 
 134 
 135 
 136 
 137 
 138 
 139 
 140 
 141 
 142 
 143 
 144 
 145 
 146 
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Table 1: Nutritional status in 278 infants that attended the Klinik Saint Espri Health Center, 147 
Port au Prince, Haiti (August – September 2014). 148 
 149 
 150 

Anthropometric 
index 

Nutritional 
diagnosis 

Degree Z-score 
Prevalence 

(%) 

Weight/Age 

Underweight 
Severe z W/A ≤ -3 6.12 

Moderate z W/A -2 to -3 12.23 

Normal  
z W/A -1 to -2 26.26 
z W/A -1 to +1 47.84 
z W/A +1 to +2 6.12 

Overweight z W/A ≥ +2 1.44 

Weight/Length 

Wasting 
Severe z W/L <-3 3.60 
Moderate z W/L -2 to -3 10.07 

Normal 
 

 
z W/L -2 to -1 24.82 
z W/L -1 to +1 52.52 

Risk of 
overweight 

z W/L +1 to +2 7.55 

Overweight z W/L > +2 1.44 
Obesity z W/L > +3 0.36 

Length/Age 
Stunting z L/A < -2 13.31 
Normal z L/A -2 to +2 85.25 
Tall z L/A > +2 1.44 

Head 
circumference / 
Age 

Microcephaly z HC/A <-2 10.80 
Normal z HC/A -2 to +2 86.68 
Macrocephaly z HC/A > +2 2.52 

Brachial 
Circumference / 
Age 

Low z BC/A < -2 4.67 

Normal z BC/A > -2 95.33 

 151 
 152 
 153 
 154 
 155 
 156 
 157 
 158 
 159 
 160 
 161 
 162 
 163 
 164 
 165 
 166 
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Figure 1: Distribution of L/A z-scores by sex* in 278 infants and young children that attended 167 
Klinik Saint Espri Health Center, Port au Prince, Haiti (August 2014). 168 

 169 
Footnote: The green line indicates the WHO 2006 standard; the yellow line represents males, 170 
and the red line females. *ANOVA, p = 0.029. 171 
 172 
 173 
Figure 2: Distribution of L/A z-scores by gender* in 278 infants and young children that 174 
attended the Klinik Saint Espri Health Center, Port au Prince, Haiti (August 2014) 175 
 176 

 177 
Footnote: The green line indicates the WHO 2006 standard; the light blue line represents the range of 178 
ages between 0 and 6 months, the lilac color between 6 and 11 months and blue color between 12 and 179 
24 months (*ANOVA, p = 0.038). 180 
 181 
 182 
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3.2 Malnutrition by sex and age: 183 
We found a non-significant trend of lower zW/A in male compared to female infants: -1.01 ± 184 

1.44 versus -0.716 ± 1.29 respectively (Student’s t-test, p= 0.07). Regarding age, we found a 185 
non-significant trend of lower zW/A in older infants: Between 0 and 5 months: -0.69 ± 1.46, between 186 
6 and 11 months: -0.85 ± 1.32 and between 12 and 24 months: -1.1 ± 1.25 (ANOVA, p = 0.13). Male 187 
infants had lower zL/A compared to females (Figure 1), as well as lower zL/A in older infants 188 
(Figure 2). We observed that male infants also had a non-significant lower zW/L compared to 189 
females: -0.73 ± 1.38 versus -0.61 ± 1.15 (Student’s t-test, p = 0.42). According to age, there was a 190 
tendency of higher zW/L in younger infants: -0.55 ± 1.39 in (0 to 5), -0.70 ± 1.14 (6 to 11) and -1.80 ± 191 
1.20 (12 to 24 months old) (ANOVA, p = 0.38). 192 

 193 
3.3 Malnutrition according to family characteristics: 194 

zW/A, zW/L and zL/A were lower in children with mothers lacking formal education compared 195 
those with mothers having primary or secondary education (Figure 3). Also, the first ones had lower 196 
zBC/A than those born to mothers with education: -1.18 ± 1.08 versus -0.59 ± 1.12 and -0.35 ± 1.06 197 
respectively (ANOVA, p = 0.036). They also had smaller zHC/A: -1.20 ± 1.2 vs. -0.49 ± 1.13 and -0.57 ± 198 
1.11, respectively (ANOVA, p = 0.048). 199 

Children from older mothers had lower zW/L: -0.31 ± 1.38 (mothers < 20), -0.55 ± 1.20 (mothers 200 
20 to 29), and -0.89 ± 1.11 (mothers ≥ 30 years old), ANOVA, p = 0.015. There was an inverse 201 
correlation between maternal age and zW/L (adjusted R2: 1.9, p = 0.013). 202 

As for the number of children per family, we observed lower anthropometric z-scores in 203 
families with more children. For zW/A: -0.62 ± 1.19 in one-child families, -0.94 ± 1.30 in families with 204 
2 or 3 children and -1.14 ± 1.50 in those with 4 or more children (ANOVA, p= 0.04). In zBC/A the 205 
means were respectively: -0.40 ± 0.96, -0.42 ± 1.09 and -0.90 ± 1.29 (ANOVA, p = 0.05). We did not find 206 
differences according to place of living or paternal employment. 207 

 208 
Figure 3: Z-score of anthropometric indexes according to maternal education, in 278 infants 209 
attending to Klinik Saint Espri Health Center, Port au Prince, Haiti (August 2014) 210 

211 
 212 

Footnote:  95% Confidence Interval. Means (black circles) and median (open circles). 213 
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*p = 0.04 and 0.05 for BC/A and HC/A, respectively. 214 
3.4 Feeding Practices: 215 

The number of cases to calculate each indicator of feeding practices were variate, given the 216 
different size of groups by age. Overall adherence was between 97.9% (Children ever breastfed) and 217 
3.1% (Consumption of iron supplements). The adherence for complementary feeding indicators was 218 
lower than those for breastfeeding (Fig 4,5). The frequency for meeting breastfeeding and 219 
complementary feeding practices were lower in malnourished children, compared with normal 220 
ones. Table 2 shows the association between adherence indicators and malnutrition. 221 

 222 
Figure 4: Indicators of breastfeeding practices recommended by WHO in 278 infants that 223 
attended the Klinik Saint Espri Health Center, Port au Prince, Haiti (August 2014): Percentage 224 
of adherence in the total group, in those with wasting and in the normal ones. 225 
 226 

 227 
 228 
Footnote: Wasting is defined as W/L < -2 DS according to WHO 2006 standard  229 
* p < 0,05 test Chi2 230 
 231 
 232 
 233 
 234 
 235 
 236 

69,72%

17,65%

75,00%

29,17%

65,31%

47,96%

43,69%

98,30%

42,50%

0,00%

100,00%

0,00%

58,82%

58,82%

25,64%

97,50%

60,71%

17,65%

82,14%

25,93%

64,41%

50,00%

39,49%

98,21%

Age apropiate breast feeding

Continued breast feeding at 24 months

Continued breast feeding at 12 months

Exclusive breast feeding at 6 months

Predominant breast feeding under 6 months

Exclusive breast feeding under 6 months

Early iniciation of breast feeding

Children ever breast feed

% Total adherence % Adherence in malnutrition % Adherence in normal

*
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 237 
Figure 5: Indicators of adherence to complementary feeding practices (WHO 2008): in the total 238 
group, in those with wasting and in the normal ones. 239 
 240 

 241 
 242 
Footnote: Wasting is defined as W/L < -2 DS according to WHO 2006 standard 243 
* p < 0,05 test Chi2 244 
 245 
Table 2: Association between breastfeeding or complementary feeding indicators (WHO, 2010) 246 
and the nutritional status in 278 infants and young children that attended Klinik Saint Espri 247 
Health Center, Port au Prince, Haiti (August 2014). 248 
 249 

Indicator 
Nutritional status# (p) 

W/L W/A L/A 

1. Children ever breastfed  0.92 0.59 0.13 

2. Early initiation of breastfeeding  0.21 0.002* 0.04* 

3. Exclusive breastfeeding under 6 months 0.09 0.32 0.59 

4. Predominant breastfeeding under 6 months 0.97 0.000* 0.02* 

5. Exclusive breastfeeding up to 6 months 0.03* 0.003* 0.54 

6. Continued breastfeeding at 12 months 0.73 0.82 1.00 

7. Age appropriate breastfeeding 0.03* 0.20 0.20 

34,21%

11,68%

41,61%

23,19%

93,18%

14,29%

0,00%

13,04%

4,17%

85,71%

31,91%

9,88%

37,04%

20,12%

92,16%

Milk feeding frecuency in non breast feed

Minimun aceptable diet

Minimun dietary diversity

Minimun meal frecuency

Introduction of solid or semi solid food

% Total adherence % Adherence in malnutrition % Adherence in normal

*
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8. Milk feeding frequency for non-breastfeed 
children 

0.02* 0.06 0.23 

9. Continued breastfeeding at 24 months 0.16 0.54 nv 

10. Introduction of complementary foods 0.83 0.97 0.34 

11. Meal frequency 0.75 0.70 0.90 

12. Dietary diversity 0.10 0.11 0.90 

13. Minimum acceptable diet 0.21 0.049* 0.35 

14. Consumption of iron rich foods nv nv nv 

 250 
 # Nutritional status was analyzed as a categorical variable, with two ranks for each 251 

anthropometric index, for W/A and W/L: malnutrition vs. normal, and for L/A: stunting vs. normal. 252 
Cutoffs according to z-scores were: < -2 for abnormal and -2 to +2 for normal (WHO 2006 reference). 253 

* Chi2 test for comparisons, with significance p < 0.05. 254 

4. Discussion 255 
The present study shows a high prevalence of malnutrition in Haitian infants and young 256 

children attending to an Ambulatory Health Center close to Port Au Prince, related to some children 257 
and mother´s characteristics. The association between malnutrition and adherence to WHO Feeding 258 
Recommended Practices varied, with a protective effect of breastfeeding. This is the first study 259 
exploring this association in Haitian pediatric population. 260 

The sample of 278 children studied during one-month period was approximately 80% of this 261 
age monthly consultations in Klinik Saint Espri, mostly from the nearest commune Croix de 262 
Bouquetes [20]. Even the assessment during a short period of time can under or overestimate 263 
malnutrition because of seasonal food access variation, this sample belonged to an urban setting, 264 
with less impact of this aspect. 265 

The prevalence of underweight (18.35%) and wasting (13.67%) were higher than a 2012 national 266 
survey [16]: 11.6% and 5.2%, respectively, but stunting was lower: 13.31 vs. 21.90% This tendency 267 
could be explained because we included only young children [1-3]. Previous reports in Haitian 268 
children founded 18.5% underweight, 10.3% wasting and 29.7% of stunting [13,16,21]. Results were 269 
similar to ours except for a higher stunting, probably because it was done in a different historic 270 
period, used OMS 2006 standard [22] and included older children; stunting is usually a consequence 271 
of early and/or longer malnutrition [3]. It is also important to consider that children with acute 272 
malnutrition are prone to attend to health services, because they are ill more often or join the 273 
Malnutrition Program. This aspect is relevant for planning screening and intervention strategies. 274 

The higher prevalence of wasting in males differs from other international [2] and Latin 275 
American reports [23], but is consistent with other from Haiti [24]. Cultural practices that might 276 
explain this trend include a higher milk-formula feeding and an earlier introduction to solid foods in 277 
male. In addition, higher nutritional impairment in older children is expected [23]. Higher maternal 278 
age and larger number of children per family were associated with malnutrition possibly due to 279 
progressive poverty in larger families. This risk factor is possibly modifiable by early-life educative 280 
interventions and support [25, 26]. Maternal education influences the ability to provide adequate 281 
food, stimulation and a cleaner environment for the child [27]. In the present study, few mothers 282 
reported no access to education, a probable underestimation because 15.3% were illiterate and their 283 
children had smaller head circumference, indicator of poorer future cognitive function [3, 17]. 284 
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Indicators of adherence to feeding practices in the present study were like a WHO 2005-2006 285 
study [13], but we found a lower adherence for continued breastfeeding at 2 years, age appropriate 286 
breastfeeding, minimum meal frequency and minimum acceptable diet. On the contrary, we 287 
observed a higher adherence to exclusive breastfeeding under 6 months, predominant breastfeeding 288 
under 6 months and minimum acceptable diet. A greater awareness of the importance of 289 
breastfeeding up to 6 months due to an implementation of a strong follow-up and educative 290 
program of mothers has had a positive impact. However, a lack of promotion of continued 291 
breastfeeding could have increased the use of breastfeeding substitutes, as shown by the low 292 
indicators of breastfeeding in older than 12 months and in age appropriate breastfeeding. 293 

We found a lower wasting prevalence in the children that met the recommendations, especially 294 
for some breastfeeding practices. Although some trends were not statistically significant for all the 295 
indicators in complementary food, it is relevant to consider that the improvement of the diet with 296 
currently available local foods could have a protective effect: cultural aspects need to be recognized 297 
[28]. However, WHO recommendations refer only to food frequency or food groups, but not to 298 
portions; therefore, real intakes can vary according to different contexts, customs and food 299 
availability. 300 

The size of the sample in the present study is lower than other studies in Haiti, but large in 301 
relation to the center’s consulting population. We carried out our own survey, considering studies 302 
from other developing countries, selecting items that could better describe this population and 303 
particularly could contribute to guide future interventions. Center´s staff participated and assessed 304 
the survey, so the local nature of the study is strong, but can have a projection to similar settings. An 305 
important difficulty for health centers in developing countries, is to plan their actions beyond 306 
everyday contingency and global recommendations, in a context of limited resources [29]. In the 307 
present study, we implemented a simple methodology with low technological and technical support 308 
requirements, which allowed us to obtain relevant data from the target population [30]. 309 

 310 

5. Conclusions 311 
In conclusion, we found a significant prevalence of child malnutrition, with a greater impact on 312 

males and older infants. Illiteracy and older maternal age, as well as larger number of children per 313 
family, were associated with higher rates of malnutrition. We found a low adherence to WHO 314 
recommended feeding practices, associated to malnutrition and a protective effect of good 315 
breastfeeding practices. 316 

According to evidence-based practices, currently recommended by the WHO [25, 26, 31 – 33] 317 
our results indicate that the principal recommendations to improve nutritional status in this 318 
population are an early initiation of breastfeeding, exclusive breastfeeding under 6 months and 319 
continued breastfeeding to 2 years, starting complementary feeding at 6 months and no later. We 320 
also recommend to strength the existing Malnutrition Program, considering the groups of children 321 
at higher risk of malnutrition identified in this study. We aspire that our study will contribute to 322 
increase awareness in the target population of Klinik Saint Espri and other health centers, guiding 323 
interventions to improve child nutrition, using the strengths and resources available in the health 324 
center and the community. 325 
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Appendix A 342 
Survey used in the study, in Haitian Créole language: 343 
1. Identification and general characteristics of the patient 344 
2. Brief social evaluation 345 
3. Nutritional information 346 

3.1. 24-hour Dietary Recall 347 
3.2. Use of nutritional supplements 348 
3.3. Additional breastfeeding questions 349 

4. Anthropometry 350 
Additional page: calculation of individual indicators of feeding practices (OMS 2003) 351 
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Appendix B 355 
Example of common plates and glasses obtained from local businesses and models of common 356 

foods with painted plastic foam used for assessing portion size in 24-hour Dietary Recall. 357 

 358 
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