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Abstract Malnutrition is a real public health problem in the world, particularly in sub-Saharan Africa. This
nutritional deficiency is particularly severe during the period of supplemental feeding between 6 and 24 months.
However, very few studies in Cote d'Ivoire have focused on the causal analysis of child malnutrition during the
withdrawal period. The purpose of this study is to determine the nutritional status of children aged 6 to 24 months
and to analyse the determinants of dietary practices during weaning in the west of Cote d'Ivoire, particularly in the
municipality of Man. For the purpose of this study, a descriptive cross-sectional survey was carried out among
households of 480 mother-child couples in the municipality of Man. The nutrition status of children during weaning
indicated a higher prevalence for stunting compared to underweight and wasting. Among the 480 children, 39.37%
are affected by protein-energy malnutrition with a prevalence of 31.66% for stunting, 11.66% for wasting and
23.12% for underweight. The most common mode of breastfeeding by mothers is breastfeeding, with a prevalence
of 89.37% for 3.78% of breastfeeding exclusively. The average duration of breastfeeding is 16.3 months. On the
whole, the proportion of mothers who introduce supplements before 6 months is higher with 65.77% compared to
20.88% for mothers who introduce them after 6 months. Also, the nutritional quality of the boiled food consumed
was not in accordance with the nutritional recommendations for protein content (4.45-7.10 g / 100 g MS) and lipid
content (0.98-7.25g/100gMS).
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1. Introduction

More than one-third of children under the age of five
worldwide suffer from protein-energy malnutrition. Almost
half of the 10.7 million annual deaths of children under
five in developing countries are linked to protein-energy
malnutrition [1]. Although the prevalence of different
forms of protein-energy malnutrition is slowly decreasing,
a recent study by the World Health Organization has
shown that out of a quarter of children suffering from
protein-protein malnutrition, 26.7% (150 million) are
underweight and 32.5% (182 million) are still stunted.
Also, according to the World Health Organization, of the
182 million stunted children, 26% live in Africa.
Malnutrition is therefore a major public health problem in
Africa [1]. Cote d'Ivoire, a developing country, is not
immune to this scourge. Protein-energy malnutrition
contributes to the country’s high infant mortality (68/1000)

[2]. The most common form of malnutrition in Cote
d’Ivoire is stunting, where prevalence raised from 34 per
cent in 2006 to 30 per cent in 2012. Despite this decrease
of 4%, this rate is considered serious, particularly in the
north and west of Cote d'Ivoire, with rates reaching 39.3%
and 34.2% respectively [3]. This nutritional deficiency is
mainly introduced during the first thousand (1000) days of
a child’s life and nutritional deficits are particularly severe
in children between 6 and 24 months of age [4]. Indeed,
from birth to 4 months of age, all the nutritional needs of
the child are perfectly covered by breast milk. On the
other hand, at the age of 6 months, breast milk becomes
qualitatively and quantitatively insufficient for the infant,
whose nutritional needs are increasing. This is the so-
called weaning period during which mothers are advised
to introduce supplements in liquid or semi-solid form to
supplement the intake of breast milk [5]. However, it is
during this period of introduction of supplemental foods
that many cases of nutritional deficiencies are noted [4].
The determinants of complementary feeding practices
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could therefore influence the nutritional status of the child
during weaning. The objective of this work is to determine
the nutritional status of children aged from 6 to 24 months
and to analyse the main determinants of dietary practices
during weaning in the west of Cote d'Ivoire, more
precisely in the town of Man.

2. Materials and Methods

2.1. Study Framework

The survey was carried out in eight (8) villages and
16 (16) districts of the municipality of Man, chosen
according to their geographical situations in relation to the
district administrator’s office of Man. The villages
surveyed are: in the north the villages of Gouimpleu and
Bantegouin; in the south the villages of Z¢l¢é and Blol¢; in
the east the villages of Voungoué and Krikouma; in the
west the villages of Bigouin and Kassiapleu. The districts
investigated are: to the north the districts of Kenedy,
Dioulabougou, Air-France and Belle-Ville; to the south
the districts of Petit-Paris, Lycée, Résidentiel and
Houphouet-Ville; to the east the districts of Kpangouinl,
Kpangouin 2, Grand Gbapleu Extension and Fraternité; to
the west the districts of Tanpleu, Campus, Danyagouine 1
and Danyagouine 2.

2.2. Studied Population

This study is a descriptive cross-sectional random
sample survey due to population dispersion and the lack of
a recent household list. This survey was conducted from
March 2017 to July 2017. In total, this work was carried
out on 480 mother-and-child couples from different
households. In order to obtain the 480 mother-child
couples, in each village 30 mother-child couples were
selected and 15 mother-child couples were selected by
neighborhoods within the different households. This
resulted in 240 couples in rural areas and 240 couples in
urban areas. The inclusion criteria were as follows: the age
of the child of the couple should be between 6 and 24
months; the couples chosen are those who reside permanently
in the municipality of Man (period 1 year). The exclusion
criteria were: the couple whose child had been hospitalized
more than a week before the survey due to illness;
children with birth defects; children receiving nutritional
supplements; children declared malnourished before 7 months.

2.3. Course of the Study

The study was conducted in three phases. The first was
a survey of mothers on the socio-economic characteristics
of households, on food practices. The second part
consisted of the determination of anthropometric
measurements of children. The third part consisted of
the physico-chemical analysis of the porridges most
consumed by children. The survey on the socio-economic
characteristics of mothers should focus on the standard of
living of the household, the level of education of mothers,
the gender of the child and the age of the child. As regards
the survey of feeding practices, it covered the mode of

breastfeeding, the duration of breastfeeding, the age at
which supplement foods were introduced and the
ingredients used in the preparation of porridge. With
regard to the consumption of porridge, three 24-hour
reminders were carried out on a sub-sample of 259
households to search for the most consumed porridge. The
quantity of consumption of the porridge was estimated
using household measures.

2.3.1. Measurements of Anthropometric Parameters

The children’s nutritional status was assessed from
anthropometric parameters such as weight and height. The
weight of children was measured using an electronic scale
and a baby scale. The children’s height was measured to
the nearest mm using a horizontal height gauge (graduated
in cm). Anthropometric indices such as height / age (H/A),
weight / age (W / A) and weight / height (W / H) were
used to assess the nutritional status. They were expressed
in Z-scores and compared to WHO standards [6]. Stunting,
wasting and underweight were defined as H/ A, W/ A
and W /H < -2 Z scores respectively. Protein-energy
malnutrition is defined by the presence of at least one of
the three types of malnutrition. Children were said to be
malnourished if one of the three indices was less than < -2
Z-scores.

2.3.2. Biochemical Selection and Characterization of
the most Consumed Porridge

After the three 24-hour reminders, the most recurring
porridges were selected. These are the porridges
commonly known as rice porridge, maize porridge and
Anangobaka porridge with two variants: the one obtained
from fermented maize (Anangfm) paste and the one
obtained from bolero flour (commercial industrial flour)
(anangbf). For each frequently consumed porridge, 32
samples were taken, including 16 samples in rural areas
for two porridge samples per village and 16 samples in
urban areas for one porridge per neighborhood. Physico—
chemical analysis of porridge to determine dry matter, ash,
proteins, fibers, carbohydrates, lipids, energy value and
energy density. The proximate compositions of porridges
were determined using the method proposed by the
Association of Official Analytical [7]. About 5 g of
porridge was weighed into a crucible and dried to constant
weight in an oven at 100°C, for moisture determination.
The dried sample from moisture determination was
weighed into a crucible and put in a furnace at 600°C for 6
hours, in order to determine the ash content. The fat
content was determined by extraction with petroleum
ether using soxhlet extractor. Protein was determined
using Kjeldahl apparatus, and multiplying % N by 6.25.
Crude fiber content was determined by adding 100 ml
digestion reagent (20 g trichloroacetic acid, 50 ml nitric
acid, 450 ml distilled water and 500 ml acetic acid) into a
250 ml conical flask containing about 2 g of the sample.
The mixture was boiled, refluxed, cooled, washed with hot
water and methylated spirit, filtered, dried overnight at
105°C, cooled in a desiccator, weighed and incinerated in
a muffle furnace at 600°C for 4 hours. Carbohydrates
content was determined by nutrient difference using the
following equation:
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% Carbohydrates

1
= [100—(% proteins +?% lipids + % ash + %ﬁbers)] @
Energy value was calculated with 4 Kcal/g for
carbohydrates, 4 Kcal/g for proteins and 9 Kcal/g for
lipids according to [8] and expressed on a dry matter basis
using the following equation:

Energie value
= (% proteins x 4) + (% carbohydrates x 4) 2)
+ (% lipids x 9).

Energy value was reported to the moist sample for
energy density determination. Energy density was
expressed using the following equation:

Energy density
(3)

= (energy value x% dry matter of moist sample) /100.

2.4. Statistical Analyses

A questionnaire was developed using Sphinx software
plus (sphinx development, Altais-74650 Chavanod-FRANCE
Park), which was designed for surveys, and the data was
processed before being converted into Excel file.
Anthropometric indexes were calculated using Emergency
Nutrition Assessment 2011. The levels of significance of
the effects of different socio-demographic factors on the
anthropometric characteristics of children were tested
using the Chi-2 test using Epi-info Version 3.5.4 software.
2012. Analysis of biochemical endpoint results was
performed using STATISTICA 7.1 software (Stats of t
Inc., head office in Tulsa, USA) and averages were
compared using Duncan’s 5% test. The different letters on
the same line at the table level indicate that there is a
significant difference between the averages for the
parameters concerned (p < 0.05).

3. Results
3.1. Nutritional Status of Children during
Weaning
45
39.37
= = 31.36
E 30
=
g 2 23.12
§ 20
2
= B 11.66
]
ol L
5
0 { .
Protéino-energy  Stunting Wasting Underweight
malnutrition

Forms of malnutrition

Figure 1. Prevalence of malnutrition during weaning

Figure 1 shows the prevalence of protein-energy
malnutrition, stunting, wasting and underweight among all
children surveyed. The results obtained showed that of the
480 children surveyed 189 children (39.37%) are affected
by protein - energy malnutrition. Also, protein-energy
malnutrition expressed by stunting, underweight and
wasting have indicated that children in the municipality of
Man are more affected by stunting than wasting and
underweight, with prevalence of 31.66%, 11.66% and
23.12% respectively.

3.2. Nutritional Status of Children by Place of
Residence

Table 1 shows the prevalence of protein-energy malnutrition
by place malnutrition. The analysis of the results obtained
showed a strong correlation only between stunting and the
residential environment (P < 0.05). Children in rural areas
were more affected by stunting than those in urban areas,
with rates of 37.91% compared to 25.41%.

Table 1. PREVALENCE of MALNUTRITION by PLACE of
RESIDENCE

Place of Residence

Forms of Significance
malnutrition Rural Urban level

Stunting 3791 %*° 2541 %" 0.001

Wasting 11.66 % ° 11.46°° 1.05
Underweigt 27.08 % * 2541 %" 0.08

3.3. Nutritional Status of Children by
Household Standard of Living

Table 2 shows the prevalence of malnutrition by
household standard of living. The results obtained showed
that the forms of malnutrition studied did not vary
significantly with the standard of living of the household
(p>0.05).

Table 2. PREVALENCE of MALNUTRITION by STANDARD of
LIVING

Forms of Standard of living Significance
malnutrition Low Average High level

Stunting 26.41 %° 20.02 %* 18.4 %" 0.07

Wasting 11.52 %" 12.92 %" 9.85 %" 0.08
Underweigt 21.02 %° 23.41 %° 19.75 %° 0.08

3.4. Nutritional Status of Children by Level of
Education of Mothers

The educational level of mothers (no level, primary,
secondary and higher) is shown in Table 3, the results
obtained showed that the majority of mothers have no
level of education at all, namely 66.7% of mothers with
primary education account for 20.4% and 12.90% of
mothers have secondary and higher education. With
regard to forms of malnourishment, only stunting and
wasting were significantly influenced by the level of
education of mothers (p < 0.05). Children of educated
mothers are less affected by stunting and wasting than
those of uneducated mothers with rates of 29.04 compared
to 41.83% for stunting. The prevalence of wasting is 6.4%
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among children of educated mothers compared to 14.06%
among children of uneducated mothers.

Table 3. PREVALENCE of MALNUTRITION by LEVEL of
EDUCATION

Forms of Education level Significance
malnutrition Nought Pri]nary Secondary level
and more
Stunting 4183 %" | 29.06 %" 29.03 %"° 0.001
Wasting 14.06 %" 7.14 %' 6.4 %' 0.02
Underweigt | 23.75%" | 23.46 %° 19.35 %* 0.08
Percentage 66.7 % 20.4 % 12.90 %

and exclusive breastfeeding. The results presented in
Table 6 indicate that of the 480 mothers surveyed 429
were breastfeeding, a rate of 89.37%. Among the 429
mothers who breastfed only 16 mothers gave exclusively
breast milk to the child during the first six months of life,
a percentage of 3.78% of exclusive breastfeeding. With
regard to artificial breastfeeding, the results show a
coverage rate of 10.62% overall (Table 6).

3.5. Nutritional Status of Children
by Age of Child

In terms of age, the results showed that the 12-24
month age group was the most represented with 279
children or 58.33%, compared with 22.08% for 9-11
months and 19.59% for 6-8 months (Table 4). However,
as the age class of children has increased, the prevalence
of stunting, wasting and underweight has increased. The
highest prevalence of stunting, wasting and underweight
occurred among children in the 12-24 month age group
and the lowest among those aged 6-8 months (p< 0.05).
Prevalence rates were 41.67% versus 10.64% for stunting,
14.28% versus 4.25% for wasting and 26.42% versus
10.64% for underweight.

Table 4. PREVALENCE of MALNUTRITION by AGE of CHILD

Table 6. PREVALENCE of DIFFERENT MODES of
BREASTFEEDING
Breastfeeding mode
. Exclusive Artificial
Prevalence | Breastfeeding breastfeeding breastfeeding
429 (89.37%) 16 (3.78 %) 51 (10.62 %)

3.8. Duration of Breastfeeding

The results for the duration of breastfeeding, that is, the
age of definitive weaning, are shown in Table 7. The
results showed that, of all breastfeeding mothers, the
duration of breastfeeding was on average 16.3 months and
varies significantly with the child’s home environment
(p <0.05). The duration of breastfeeding is higher in rural
areas than in urban areas. It is 17.21 months compared to
15.5 months.

Table 7. AVERAGE DURATION of BREASTFEEDING by PLACE
of RESIDENCE

Place of residence
Average
duration of Rural Urban Italic
breastfeedi
reastieedie 1 172147010 | 155+ 451° | 163+ 6.51

Forms of Age group Significance
malnutrition | 6-8 months | 9-11 months | 12-24 months level

Stunting 10.64 %"° 24.52 %" 41.67 %° 0.001

Wasting 4.25 %~ 11.32 %' 14.28 %' 0.04
Underweigt | 10.04 %* 22.64 %° 26.42 %° 0.02
Percentage | 19.53 % 22.08 % 5833 %

3.6. Nutritional Status of Children by Gender
of Child

Regarding the gender of children, the results showed
that of the 480 children, 52.70% were male compared to
47.3% female (Table 5). Furthermore, this study shows
that only stunting and wasting are significantly correlated
with the gender of children (p < 0.05). Boys are more
affected by stunting and wasting than girls with rates of
37.38% versus 27.77% for stunting and 14.41% versus
8.58% for wasting.

Table 5. PREVALENCE of MALNUTRITION by GENDER of
CHILD

. Gender L
Forms of malnutrition - Significance level
Girls Boys
Stunting 2777%* | 37.38 %" 0.018
Wasting 8.58%° | 14.41 %1 0.032
Underweigt 21.70%° | 22.69 % ° 0.088
Percentage (%) 43.73 % 52.7%

3.7. Breastfeeding Mode

With regard to the mode of breastfeeding carried out by
mothers, three types of breastfeeding were chosen in this
study. These include breastfeeding, artificial breastfeeding

3.9. Age of Introduction of Complementary
Food

Table 8 shows the age of introduction of supplements
stratified into three classes: the appropriate age of
introduction, the early age of introduction and the late age
of introduction. Of all mothers who give supplemental
foods to children, more than 60 % introduce supplemental
foods at an early age, 13.77 % of mothers do so at a late
age and 20.88% of mothers introduce supplemental foods
at the appropriate age. On the other hand, the analysis of
the results obtained shows that the age at which
supplements are introduced is significantly correlated with
the mother’s home environment. Thus, the proportion of
mothers who introduce supplemental foods at an
appropriate age is lower in rural than in urban areas, with
rates of 11.16% compared to 29.78% respectively.
Contrary to the practice of introducing food supplements
at an appropriate age, the age of introduction of foods of
early supplements shows a higher rate in rural areas than
in urban areas, with 79% against 52.76% respectively.

Table 8. AGE of INTRODUCTION of SUPPLEMENAL FOODS by
PLACE of RESIDENCE

Age of introduction of Place of residence

supplemental foods Rural Urban (Rural + Urban)
Convenient (6 months) | 24 (11.16%") | 70 (29.78%") | 94 (20.88 %)
Premature (<6 months) | 170 (79%°) | 124 (52 %" 294 (65.77%)

Late (>6 months)

21 (9.7%"%)

41 (17.44%")

62(13.77%)
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Table 9. COMPOSITION of PORRIDGE in INGREDIENTS other than RAW MATERIAL according to the PLACE of RESIDENCE

Additional ingredients Rural area

Urban area Set

Sweetened products 200 (93.02%")

223 (94.89 %) 423 (94%)

Fat materials 15 (6.97%°)

20 (8.5%°) 35 (7.77%)

Milk,milky products 10 (4.65%%)

50 (21.27%") 60(13.77%)

Egg,fish, meat 8(3.7%°)

13 (5.53%°) 21(4.7%)

Table 10. DAILY CONSUMPTION of WEANING PORRIDGE by AGE GROUP of CHILD

) ) Age group
Average quarztgl/tga(;g consumptlon 6-8 months 6-8 months 12-24 months
307.8 +20.7* 390+15.7° 416.6+134°
Table 11. BIOCHEMICAL COMPOSITION of WEANING PORRIDGES
Porridges
Parameters - - -
Millet Maize Anang fm Anang bf Rice
Dry matter (g/100g of porridge) 12.56 £ 0.015° 13.01£0.01° 11.13+£0.02° 10.05+0.011¢ 14.01+0.03¢
Lipids (g/100 g of DM) 1.25+0.03* 1.18£0.01° 1.07 £0.01° 7.25+0.01¢ 0.98 +0.01°
Protein (g/100 g of DM) 7.1£0.01° 6.03 +0.02° 6.05 +0.02° 4.45+0.01° 633 £0.01"
Fibers (g/100g of DM) 1.06 £ 0.03° 1.01 +0.04° 1.04 +0.02° 0.05 +0.01¢ 0.56 = 0.01°
Ash (g/100g of DM) 0.88 £0.05° 0.80 £ 0.025% 0.78 +0.01° 0.02 +0.01* 0.45+0,01'
Carbohydrate(g/100g of DM) 89.71+ 0.03° 90.98+ 0.01% 91.06 + 0.03! 88.23 +0.03™ 91.68 +0.01¢
Energy value (Kcal/100g of DM) 398.4+ 0.05* 398.6+ 0.01% 398.0+ 0.03" 435.9+ 0.05° 400.8+0.01"
Energy density (Kcal/100g of porridge) 50.08 +0.01° 51.86+£0.01° 4430+ 0.02¢ 43.81+0.03¢ 56.16+0.01%

3.10. Age of Introduction of Complementary
Food

With respect to the addition of ingredients to porridge,
the results presented in Table 9 show that the majority of
mothers introduce sweetened products into porridge (94%),
but only 7.77% and 13.33% of mothers introduce fats and
milk products respectively. However, only the rate of
introduction of milk and milk product varies significantly
with the mother’s home environment, the rates are 21.27%
for the urban environment compared to 4.65% for those in
the rural area (p < 0.05).

3.11. Biochemical Characterization and
Estimate of Daily Consumption of
Porridge

3.11.1. Estimation of the Average Daily Consumption
of Porridge

The average daily intake of weaning porridge obtained
from the average daily consumption frequency and the
quantity of consumption per meal is shown in Table 10.
Analysis of the results obtained shows that the quantity of
consumption by age group varies significantly (p < 0.05).
The quantity of consumption increases with the age of
the child. The lowest quantity of consumption is obtained
with children from 6 to 8 months for an average value
of 307.8 g of porridge per day while the highest
consumption is obtained with the class from 12 to 24
months for an average quantity of 416.6 g per day. The 9
to 11 months - aged group consumes an average of 390 g
per day.

3.11.2. Biochemical Characterization of the Most
Commonly used Weaning Porridge

Table 11 shows the nutritional composition of porridge
commonly consumed by children during weaning.

Analysis of the results obtained shows a significant
difference between the porridges for each parameter
studied. In general, the dry matter content varied from
10.05 to 14.01 g per 100 g of porridge and the lowest
value was obtained with the Anangobaka porridge from
bolero flour. With regard to protein, Anangobaka porridge
from bolero flour had the lowest value with 4.45 g per 100
g of dry matter compared to 6.03 to 7.1 g per 100 g of dry
matter for other porridge. With regard to lipids, the lowest
lipid content was obtained with rice porridge (0.98 g per
100 g of dry matter) while Anangobaka porridge from
bolero flour had the highest content with 7.25 g per 100 g
dry matter. The results showed that the level of ash, fiber,
varies from 0.02 to 0.88 g per 100 g of dry matter and
0.05 to 1.06 per 100 g dry matter with a lower rate in
Anangobaka porridge from bolero flour. The porridge
generally showed an energy value ranging from 398.07 to
435.97 Kcal per 100 g of dry matter for an energy density
between 43.81 and 56.16 Kcal per 100 g of porridge.

4. Discussion

This study was conducted to determine the nutritional
status of children aged 6 to 24 months and to analyze the
main determinants of these children’s dietary practices.
Analysis of the nutritional status of children in the
commune of Man during the weaning period showed that
children are more affected by stunting than by
underweight and wasting. These results are similar to
those obtained nationally in Coéte d'Ivoire, which had a
higher rate of stunting of 34% compared to 20.2% for
underweight and 6.9% for wasting [2]. Moreover,
although children are more affected by stunting than by
wasting and underweight in this study, these three forms
of malnutrition are considered serious by their prevalence
according to the World Health Organization classification
[2]. In terms of the nutritional status of children by home
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environment, the results showed a predominance of
stunting in rural versus urban children. These results are
practically similar to the results obtained for the whole of
the Ivorian territory with 35% growth retardation in rural
areas compared to 21% in urban areas [3]. Vulnerability of
rural versus urban children is believed to be due to higher
rates of mothers introducing food supplements early in
rural areas (79%) than in urban areas (52%). This
precocious introduction of foods with more accentuated
supplements in rural areas would lead to a decrease in the
use of nutrients in breast milk and a decrease in the
consumption of breast milk per child [9]. Compared to the
national rate of introduction of supplemental foods at an
appropriate age (6 months) of 64%, this study has a rate of
introduction of supplemental foods at a lower timely age
of 20.88% [3]. This food practice does not correspond to
the one advocated by the World Health Organization,
which recommends the introduction of complementary
foods at six months [1]. Despite a relatively satisfactory
rate of breastfeeding achieved (89%) compared to 97.5%
nationally [3], the study found a low rate of exclusive
breastfeeding of 3.78%. This low rate of exclusive
breastfeeding could have a negative impact on the
nutritional status of children by increasing the risk of
contamination by drinking water that is often not
drinkable [10]. In terms of the average duration of
breastfeeding, the results showed that this duration is
higher in rural versus urban settings. This result is similar
to the results obtained in some studies carried out in
Congo, which has an average duration of 16 months of
breastfeeding in rural areas compared to 14 months in
urban areas [11]. The higher duration of breastfeeding in
rural areas compared to the urban environment obtained
would make it possible to alleviate deficiencies of the
monotonous diet and of poor biological value in relation
to the urban area [12]. However, by comparing the
average age at which all children stop breastfeeding (16.3
months) with the recommendations of the World Health
Organization, which is 24 months [1], it appears that the
average age of stopping breastfeeding obtained would be
less close to that recommended by the World Health
Organization. As far as age is concerned, the vulnerability
of children in the 12-24 month age group compared to
those in other age groups could be explained by an
increase in the proportion of permanently weaned children
in this group compared to those in other age groups age
class, the average duration of breastfeeding being 16.3
months. The high prevalence of stunting and wasting
among boys compared to girls obtained is consistent with
the research of some authors with a rate of 25,2% of boys
are malnourished compared to 23% of girls [13]. On the
other hand, some studies conducted in the north of Cote
d'Ivoire have shown that girls are more affected by
malnutrition than boys [14]. The differences between
these and ours would be due to the gender preference of
different societies. In addition, the reason for the lower
incidence of stunting and wasting in girls could be
explained by the higher rate of immunoglobulin in girls
compared to boys [15]. The study also showed that the
prevalence of stunting and wasting decreases as
educational attainment increases. This result is due to the
favorable impact of education on the level of hygienic
behavior accorded to children and in particular on good

food practices [16]. With regard to the standard of living
of households, this study showed that the standard of
living of the household does not influence the occurrence
of protein-energy malnutrition. This result is contrary to
the studies carried out throughout the Ivorian territory
which showed an increase in the three forms of protein-
energy malnutrition in poor households compared to
affluent households [3]. The results obtained at the end of
the study would be explained by the fact that, being in the
forest zone the majority of the products cultivated are
those consumed, therefore the largest share of food is
available and accessible. Fat and protein levels in slurry
are below the standards of 10-25% on a dry matter basis
and 15 g per 100 g dry matter basis, respectively [17].
These low levels of protein in these mushrooms could be
explained by the fact that the majority of mothers do not
introduce protein-source ingredients into these mushrooms
to supplement the low protein value of cereals. In addition,
the low fat and protein content of dietary supplements
would be detrimental to the child’s growth during
weaning [18]. With regard to the energy density of slurry
ranging from 41.85 Kcal to 55.18 Kcal per 100 g of slurry,
it would be necessary to cover the daily energy needs of
breastfed children in the 6-8 month class (362.45 to
477.89 g) of these porridge a day. Since the average daily
consumption of boiled food is (307.8 g), these porridges
can only provide (128.80 to 169.89 Kcal) of the 200 Kcal
recommended for supplement food [19]. Also, taking into
account the amount of consumption of the age class 9 to
11 months, the energy density of the slurry and the
recommended daily intake for complementary foods (300
Kcal), these slurry could only cover (54.33% to 71.66% of
the recommended intake) [19]. For the 12-24 month age
group, consuming on average (416 g) porridge per day in
this study, only (31.65-42.26%) of the recommended
intakes (550 Kcal per day) for supplemental foods would
be covered [19]. Comparing the energy coverage rates
recommended by complementary foods for each age
group, it follows that the energy intake of the 12-24 month
age group would be the least covered. High prevalence of
malnutrition in this age group (12-24 months) compared
to the other age groups obtained is therefore justified by a
lower rate of coverage of the energy intake recommended
by dictary supplements in these children compared to
other age groups.

5. Conclusions

This study carried out in the municipality of Man on
children from 6 to 24 months and their mothers made it
possible to establish the relationship between the
nutritional status of children and to assess child feeding
practices during weaning. At the end of this study, it
emerges that children are vulnerable to different forms of
protein-energy malnutrition during delimitation. Thus the
nutritional status of children would depend on certain
socio-economic characteristics such as the child’s place of
residence, the level of education of mothers, the child’s
gender and the age of the child. In fact, stunting and
underweight rates are higher in rural areas than in urban
areas, increase with age and are higher for boys than for
girls. The prevalence of wasting decreases with increasing
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educational attainment of mothers. As regards dietary
practices, the results obtained showed an inadequacy
between the dietary practices carried out and the one
recommended for proper withdrawal behavior. The
prevalence of exclusive breastfeeding is low and mothers
generally introduce supplemental foods before 6 months.
In addition, the duration of breastfeeding is much less than
24 months. With regard to commonly consumed porridges,
it is clear from this study that all porridges do not meet
nutritional recommendations with a low fat and protein
content. Also the low energy density of the porridges
obtained compared to the daily consumption of the
porridges shows that the porridges cannot cover the
energy needs of children. In view of these few results, we
recommend that studies be carried out on the formulation
of flour based on local raw materials for the preparation of
porridge to meet the nutritional needs of children during
weaning, also that an awareness-raising action on good
pratices be carried out.
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