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Abstract

Objective: To characterize current feeding practices and to evaluate the adequacy
of energy and nutrient intakes of young children in subsistence farming rural
households in North Wollo, Ethiopia.

Design: A cross-sectional study examining sociodemographic status, anthropometry,
breast-feeding and complementary feeding practices using two in-home non-
consecutive 24 h recalls.

Settings: Two rural villages in the highlands and lowlands of Gobalafto district,
North Wollo.

Subjects: Seventy-six young children aged 12-23 months, thirty-nine from the
lowlands and thirty-seven from the highlands.

Results: About 33% of the children, ~46% in the highlands and 24% in the
lowlands (P=0-05), were stunted. Complementary diets were low in animal
products, fruits and vegetables. Cereals and legumes were the major sources
of energy, protein, Ca, Fe, Zn and vitamin A. Legumes with potentially toxic
components (grass pea, broad beans) and low nutrient-dense beverages such as
tea were frequently consumed. Intakes of energy, Ca, Zn, vitamin A and vitamin C
from complementary foods were below WHO recommendations assuming
average breast-milk intakes. In contrast, Fe and protein intakes and densities met
WHO recommendations. Although vitamin C intakes and densities were higher
(P<0-05) for the lowlands, they remained far below WHO recommendations.
Conclusions: Interventions

promoting the WHO guiding principles for Keywords
complementary feeding practices and behaviours that take the agro-ecological Feeding practices
contexts into account are needed here. Furthermore, specific recommendations Micronutrients
should be formulated to discourage the consumption of grass pea, broad beans Complementary foods
and low nutrient-dense beverages such as tea. Alfitude

The period of complementary feeding (6-23 months) is of
particular importance as this is when infants and young
children experience rapid growth and development.
During this period, growth faltering and micronutrient
deficiencies are highly prevalent because of children’s
high nutrient needs relative to their energy and micro-
nutrient intakes'". Among micronutrient deficiencies,
vitamin A, Fe and Zn deficiencies are the most prevalent'?.
In children, these deficiencies are associated with poor
growth, impaired cognitive development and poor health
status®. The overwhelming impact of growth faltering is
usually irreversible after the age of 2 years, thereby leaving

a small window of opportunity for intervention®. In this
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regard, the role of adequate complementary feeding, both
in quantity and quality, is of great importance.

Despite recent improvements, child malnutrition
remains a public health concern in Ethiopia. With ~44 %
of children under the age of 5 years being stunted, 10 %
being wasted and 29 % being underweight relative to the
WHO 2006 multicentre growth reference>® | Ethiopia has
one of the highest malnutrition rates in sub-Saharan
Africa. In this region, like in many developing countries,
complementary foods are largely made of unrefined
cereals and legumes which may be inadequate in energy
and growth-limiting micronutrients such as Fe and Zn

because of poor bioavailability'”.
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Studies on nutrient intakes of pregnant and lactating
women in Ethiopia showed that Zn intakes but not
Fe intakes were inadequate and that despite low con-
sumption of animal-source foods (ASF), prevalence of
Fe-deficiency anaemia was low for women in late preg-
nancy®”. By 12 months of age, most young children
already consume the same diet as adults. However, little is
known about the adequacy of energy and nutrient intakes
in children who consume an adult diet. Recently, the
complementary feeding practices and energy and nutrient
adequacy of complementary foods were evaluated in
the southern part of Ethiopia where maize-based meals
predominate"'”. However, such studies are also needed
in the northern part of the country where food staples
are quite different. Furthermore, in northern Ethiopia,
there are considerable variations in altitude that influence
the type of major food staples that can be grown and
hence consumed in subsistence farming households.

There is therefore an urgent need for current quanti-
tative data on feeding practices as well as on energy and
nutrient adequacy of the diets of young children (aged
12-23 months) for the design of interventions aimed at
improving the quality of complementary feeding. In the
present cross-sectional study, data were generated on
anthropometric indices, feeding practices and dietary
intakes of young children from two agro-ecologically
distinct villages (highland at altitude of ~3500 m/lowland
at ~1500m above sea level) in Gobalafto district, using a
two non-consecutive 24 h recalls, to:

1. characterize the feeding practices of young children
(aged 12-23 months) in Gobalafto district, North Wollo;
and

2. calculate energy and nutrient intakes from comple-
mentary foods and evaluate their adequacy with
respect to WHO recommendations.

Methods

Participants

The study was conducted in Gobalafto district, Amhara
region, North Wollo, Ethiopia. The prevalence of stunted
children (aged 6-59 months) in the Amhara region (52 %)
is above the national average (44 %)®. The area is char-
acterized by a rugged terrain with inhabited mountains
reaching 3600m above sea level and lowlands up to
1000m above sea level. Two villages, Debot in the
highlands (~3500m) and Doro-gibir in the lowlands
(~1500m), were surveyed. To be selected, the villages
needed to be accessible enough for the collection of
perishable samples.

The subjects of the present study were 12-23-month-old
children (7 76) drawn from the databases of local health
centres completed by a census conducted before the
survey. For the lowland sample, fifty-six children were first
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identified among whom forty were randomly selected;
whereas for the highland, only thirty-eight were identified
and all were included in the study. Selection criteria to
include a child in the study were for the child to reside
permanently in the study area and to be apparently
healthy. In the rare cases when several children in the
same household fulfilled the inclusion criteria, one child
was randomly selected.

Ethical approval was obtained from the Human Ethics
Committees of Addis Ababa University and the Amhara
Regional Health Bureau. Verbal informed consent was
obtained from the mother or guardian of each child after
the purpose and methods of the study had been
explained in detail to them in the presence of local health
community workers and kebele (smallest administrative
unit) administrators. All parents asked to participate in the
study accepted, with the exception of those whose child
was sick (72 1) or who had to leave the village temporarily
for a funeral (1 1. All questionnaires were translated into
Ambharic before the survey.

The study was conducted from August to October
2010. Data on sociodemographic status, anthropometry,
feeding practices and dietary intakes were generated on
sixty-two (thirty in highlands, thirty-two in lowlands)
breast-fed (BF) and fourteen (seven from each site)
non-breast-fed (NBF) children.

Sociodemograpbic status and antbropometric
measures

Sociodemographic characteristics of the participants were
assessed using a pre-tested questionnaire that included
questions on livelihood activities, education level of parents,
health and sanitary facilities, ownership of livestock and the
size of land owned.

All anthropometric measurements were made by the
same person to avoid inter-examiner errors. The length and
weight of the children were measured in triplicate using
standardized techniques with the children wearing light
clothing and no shoes. Z-scores for length-for-age (LAZ),
weight-for-age (WAZ) and weight-for-length (WLZ) were
calculated using the WHO multicentre growth reference
data® using the software ENA 2007. None of the children
had unacceptably extreme anthropometric values™™”. Stunt-
ing, underweight and wasting were defined respectively as
LAZ, WAZ or WLZ <-2.

Dietary intake assessment

An interactive quantitative 24 h recall was conducted with
the caregivers of the children (7 76) using the multiple-pass
technique adapted and validated for use in developing
countries'?. In addition, a second day assessment was
conducted (7 70). All days of the week were equally
represented in the final sample. Experienced data collectors
were locally recruited and trained in a classroom setting.
This was followed by a pilot test on a group comparable to
that of the actual study.
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A day before intake was assessed (two days before the
recall) plates and cups were provided to the caregivers who
were instructed to not change the dietary pattern of the
child on the recall day. A demonstration was given on how
the amount of each food consumed would be estimated.
The interview was conducted in the participants’ homes.

Portions were mostly estimated by direct weighing of
salted replicas of actual foods prepared locally. The salted
replicas consisted of injera (fermented flat, pancake),
shiro (a legume-based spicy stew) and bread. Otherwise,
graduated food models and common household measures
were used. In most cases, siblings living in the household
helped the caregiver in the recall by also following the
child on the recall day.

Collection of samples of complementary foods

The foods that were most frequently consumed by
the young children were identified and their traditional
preparations by women (» 10) in both highland and
lowland areas were observed. Samples of injera made
from teff~white sorghum (7 5), wheat—red sorghum (7 3)
and barley—wheat (7 3) blends, shiro from grass pea and
broad beans (n 5) and split field pea stews (7 5) were
collected from households. The raw materials used were
also collected for analysis. Separate samples were collected
for moisture content determination and biochemical analysis.
The collected samples were transferred to a deep freeze
(—20°C) at a local health centre within 2h of collection.
Samples were freeze dried before further analysis.

Food composition analyses

DM content
DM contents were determined by oven drying at 105°C to
constant weight.

Protein content
Protein content (NX6-25) was determined by the method
of Kjeldahl"® based on determination of N content.

Fe, Zn and Ca analyses
Fe, Zn and Ca were analysed by flame atomic absorption
spectrophotometry (AA800; Perkin Elmer, Les Ulis,
France) after wet mineralization using an Ethos 1 micro-
wave digester (Milestone, Sorisole, Italy) for 15min at
200°C and with a maximum power of 1000 W.

Accuracy and precision of the analyses were checked
by analysis of certified reference materials (BCR 191:
brown bread and BCR 679: white cabbage).

Compilation of local food composition database

Whenever possible (i.e. for most cereal- and legume-based
foods), values for protein, Ca, Fe and Zn contents were
based on results of biochemical analyses conducted in our
laboratory; otherwise data were compiled from Ethiopian
food composition tables ™' and published data™”'®,
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Missing values were compiled from the US Department of
Agriculture database''”, after adjustment of moisture content.

Assessment of nutrient intake adequacy from
complementary foods

The median daily intakes from complementary foods of
12-23-month-old children were compared with estimated
needs for energy and selected nutrients based on WHO/
FAO?*2? recommended intakes assuming average breast-
milk intake and composition as proposed by WHO® and
Dewey and Brown”. The mean daily nutrient intakes
from breast milk, assuming an average intake of 549 g/d
(~533 ml/d), were 1447 k] energy, 5-8 g protein, 154 mg Ca,
0-2mgFe, 0-7mgZn, 275 ug RE (retinol equivalent) vitamin
A and 22mg vitamin C. Nutrient densities (per 418kJ/
100 kcal) were compared with desired values calculated by
Dewey and Brown*”. Median dietary diversity scores were
calculated based on seven food groups as described in
WHO® and classified as low (0-2), medium (3—4) and
high (>4) according to Arimond and Ruel®®.

Statistical analyses

All continuous variables were checked for normality
using the Kolmogorov—Smirnov test. Dietary intakes
(per day) and nutrient densities (per 418 kJ/100 kcal) were
expressed as medians and interquartile range because of
non-normal distributions of some nutrients. Differences in
the median energy and nutrient intakes between highlands
and lowlands were examined using the non-parametric
Mann-Whitney Utest (two-tailed). For categorical variables,
Fisher exact’s test (one-tailed) was used. In all comparisons,
differences were considered statistically significant when
P <0-05. Statistical analyses were performed using the SPSS
statistical software package version 15.

Results

Sociodemograpbhbic characteristics and
anthropometric status

The mothers surveyed had on average two or three
children (Table 1). Most mothers were housewives,
except for some who had some small trading activities.
More mothers in the lowland village had a formal edu-
cation than in the highland village (2= 0-03). About
79% of the households owned private latrines. Fewer
households in the highlands owned =1 ha of land than
in the lowlands (= 0-001). Thirty-four per cent of the
households owned cows, and 55% owned chickens.
More households in the highlands owned chickens than
in the lowlands (P=0-009). More children were stunted
in the highlands than in the lowlands (P= 0-05).

Feeding practices
Over 90% of the children were fed complementary foods
at least three times daily (Fig. 1); however, less than half
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Table 1 Sociodemographic characteristics and nutritional status: young children (n 76) aged 12-23 months from a highland village and a
lowland village in Gobalafto district, North Wollo, northern Ethiopia, August—October 2010

All (n 76) Highlands (n 32) Lowlands (n 39)
n or Mean % Or sb n or Mean % Or sb n or Mean % or sb
Sociodemographic characteristics
Mean age of child (months) 18-3 4.4 19:2 3-7 17-4 4.8
Proportion of male children 43 57 22 60 21 54
Mean age of mother (years) 28-8 10-3 27-2 6-5 30-2 129
Mothers with some formal education* 26 34 10 27 16 41
Mean number of childrent 2:3 15 27 1-6 20 1-3
Livelihood activities (housewives) 60 79 25 68 35 90
Owns a sanitary facility (latrine)* 60 79 25 68 35 90
Owns =1 ha of land* 27 36 5 14 22 56
Owns cows 26 34 14 38 12 36
Owns chickens* 42 55 28 76 14 36
Anthropometric indices

Mean LAZ -1-32 1-39 -1-59 1-45 -1-02 1-31
Mean WAZ -1-26 1-11 -1-32 1-06 -1-19 1-15
Mean WLZ -0-84 0-92 -0-73 0-47 —0-94 1-05
Stunted* 25 33 16 46 9 24
Underweight 21 28 11 31 10 27
Wasted 9 12 2 5 7 19

LAZ, length-for-age Z-score; WAZ, weight-for-age Z-score; WLZ, weight-for-length Z-score.
*Difference between highland and lowland sites was statistically significant according to Fisher's exact test (one-tailed): P = 0-03 for mother’s education;
P =0-02 for owns a sanitary facility (latrine); P=0-001 for owns =1 ha of land; P=0-009 for own chickens; P = 0-05 for stunted.

tDifference between highlands and lowlands was statistically significant according

Number of food occasions

BF (all) BF-lowland

to Student’s ttest (two-tailed), equality of variances not assumed: P = 0-05.

BF—highland NBF (all)

Fig. 1 Mean number of food occasions per type of food (| |, gruel/porridges; [ll, beverages; [, snacks; &, family foods) among

breast-fed (BF) and non-breast-fed (NBF) young children (n 76) ag

ed 12-23 months from a highland village (n 37) and a lowland

village (n 39) in Gobalafto district, North Wollo, northern Ethiopia, August—October 2010

met the minimum number of food groups (=3; Table 2).
Many of the children’s dietary diversity scores were in the
low (0-2) to medium (3-4) range.

The diets of the young children were predominantly
based on cereals and legumes (Tables 2 and 3). Consumption
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of ASF as well as fruits and vegetables was very low,
although fruit consumption was higher in the lowlands
(P=0-01). Fruits were the major contributor to vitamin C
intake. Only 1% of the protein intake in the highlands
v. 6% in the lowlands was provided by ASF. Moreover,
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Table 2 Feeding practices according to breast-feeding status: young children (n 76) aged 12—23 months from a highland village and a
lowland village in Gobalafto district, North Wollo, northern Ethiopia, August—October 2010

BF children NBF children
All (n 62) Highlands (n 30) Lowlands (n 32) All (n 14)
norMean %orsbp norMean %orsp norMean %orso norMean % orsp

Cereal products 62 100 30 100 32 100 14 100
Legumes and nuts 62 100 30 100 32 100 14 100
Animal-source foods

Dairy 5 8 1 3 4 13 4 29

Eggs 3 5 0 0 3 8 0 0

Meat & poultry 2 3 0 0 2 5 0 0
Vitamin A-rich fruits & vegetables 11 18 3 10 8 25 0 0
Other fruits* 13 21 2 8 11 31 2 14
Tea 17 27 8 38 9 33 10 71
Coffee 2 3 2 8 0 0 1 7
Mean number of food groups (out of 7) 2:4 0-8 2:2 0-4 2:6 1-0 25 0-7

0-2 42 68 23 77 19 59 8 57

3-4 19 31 7 23 12 38 6 43

=5 1 2 0 0 1 3 0 0
Fed minimum number of food groups or moret 20 32 7 23 13 41 6 43
Fed minimum number of solid/semi-solid foodst 58 94 29 97 29 91 14 100
Fed according to IYCF practices§ 20 32 7 23 13 4 4 29

BF, breast-fed; NBF, non-breast-fed; IYCF, infant and young child feeding.

*Statistically significant difference between highland and lowland sites according to Fisher's exact test (one-tailed): P=0-01.

tMinimum number of food groups: at least three daily for BF children and at least four daily for NBF children.

tMinimum number of meals: three daily for BF children and four daily for NBF children.

§For BF children: need to be fed solids/semi-solids at least three times daily and be fed a minimum of three food groups®*. For NBF children: need to drink at
least two milk feedings and be fed at least four food groups (not including milk feeds) a minimum of four times daily®¥.

Table 3 Percentage contribution (when =15%) to energy and selected nutrient intakes from different food groups according to breast-
feeding status: young children (n 76) aged 12—-23 months from a highland village and a lowland village in Gobalafto district, North Wollo,
northern Ethiopia, August—October 2010

BF children NBF children
All (n 62) Highlands (n 30) Lowlands (n 32) All (n 14)
Energy Cereals (75) Cereals (73) Cereals (78) Cereals (71)
Legumes (17) Legumes (20) Legumes (15) Legumes (18)
Protein Cereals (57) Cereals (55) Cereals (58) Cereals (60)
Legumes (28) Legumes (35) Legumes (21) Legumes (26)
Ca Cereals (37) Cereals (38) Cereals (37) Cereals (34)
Legumes (20) Legumes (25) Dairy products (23) Legumes (18)
Legumes (16) Dairy products (28)
Vitamin A Legumes (38) Legumes (26) Legumes (50) Legumes (55)
Cereals (17) Cereals (24) Vegetables (19) Fruits (18)
Root & tubers (15) Root & tubers (24) Root & tubers (17)
Vegetables (16) Vegetables (16)
Fe Cereals (61) Cereals (54) Cereals (68) Cereals (67)
Legumes (29) Legumes (37) Legumes (21) Legumes (25)
Zn Cereals (62) Cereals (64) Cereals (60) Cereals (61)
Legumes (21) Legumes (25) Legumes (17) Legumes (20)
Vitamin C Fruits (81) Fruits (80) Fruits (83) Fruits (86)

BF, breast-fed; NBF, non-breast-fed.

the contribution of ASF to Fe intake was very low: 0% in
the highlands v. 6% in the lowlands (data not shown).

Most children’s complementary feeding practices were
not in line with the recommended infant and young
child feeding (IYCF) practices®”, as only few BF children
consumed three or more food groups and were fed at least
three times daily. Similarly, only a few NBF children were
fed according to recommended IYCF practices®.

A high proportion of the foods consumed by the
children were family foods (Figs 1 and 2). The staple (family
food) in both sites (like in the rest of Ethiopia) is injera, a
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flat fermented pancake that is consumed with stews, which
was consumed by all children surveyed. However, the
cereals used for the preparation of injera differed at the two
sites. A mix of teff and sorghum was most commonly used
in the lowlands, whereas mixes of barley and wheat or
wheat and red sorghum were used in the highlands. Injera
is consumed at all main meals, only the types of stews vary.

Shiro was the most commonly consumed stew,
with about 81% of the children having consumed it.
This consists of roast, decorticated and ground legumes
mixed with spices and then cooked. The most frequently
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Fig. 2 Mean amounts of most frequently consumed foods per day, when eaten, among breast-fed (BF) and non-breast-fed (NBF)
young children (n 76) aged 12-23 months from a highland village (n 37) and a lowland village (n 39) in Gobalafto district,
North Wollo, northern Ethiopia, August-October 2010. [Jii, BF (all); [ ], BF-highlands; [ll], BF-lowlands; gz, NBF (all). Values are
means with their standard deviations represented by vertical bars; the white border represents the amount consumed (g DM) on

dry weight basis (SFP stew, split field pea stew)

used legumes were grass pea (Lathyrus sativus 1.) and
broad beans (Vicia faba L.). After shiro, the next most
frequently consumed stew (by 42% of children) was
made from split field peas (Pisum sativum L.). Very few
meals such as gruels/porridges were specifically prepared
for the children. More gruels/porridges were consumed
by NBF than BF children. Mostly aluminium but also clay
pots were used for cooking the foods. Snacks consisted of
leavened bread, unleavened bread (kitta) or fruits.

Beverages consisted of tea, coffee, milk and in some
instances tella, a local beer. The most frequently consumed
beverage was tea. The children mostly drank tea with their
breakfast, which was usually wheat bread. Otherwise,
almost all of the children drank water after each meal.
The amounts of food consumed per day and per type of
food were low (Fig. 2), and appeared even lower, in parti-
cular for tea, when taking into account only the nutritious
part of the food, i.e. expressed on a dry weight basis. Thus,
it clearly appears that the main sources of nutrients in the
young children’s diet were cereals (injera + bread).

Adequacy of energy and selected nutrient intakes
Jrom complementary foods

Intakes of energy, Ca, vitamin A and vitamin C from
complementary foods were far below estimated needs
(Table 4). Zn intakes were also below the estimated
needs when low bioavailability was assumed (15%),
which is highly probable as the diet is based predominantly
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on cereals and legumes. On the other hand, Fe and
protein intakes met estimated needs. Fe intakes from
complementary foods met estimated needs even under
the assumption of low bioavailability (5%). Consumption of
Fe-fortified foods was non-existent. There were no signifi-
cant differences in intakes between the highland and
lowland villages except for vitamin C, of which more was
consumed in the lowlands (P<0-001). Diets of BF and
NBF children were similar; hence, the nutrients found to
be suboptimal were the same. It also appeared that NBF
children ate larger quantities and as a result had higher
energy and nutrient intakes. When consumed, NBF children
ate two times more gruel (amount) than BF children.

Ca, vitamin A and vitamin C densities were below the
desired values (Table 5). Zn met desired values, but only
when moderate bioavailability was assumed, whereas Fe
met desired values even under the assumption of low
bioavailability. Protein densities also met desired values.
When comparing the two sites, vitamin C intakes and
densities were seen to be significantly higher (P<<0-001)
in the lowlands, whereas protein (P=0-04) and Zn
(P=0-02) densities were higher in the highlands.

Discussion

The present study evaluated the feeding practices and
energy and nutrient intakes from complementary foods of
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Table 5 Median (Q1, Q3 quartile) nutrient densities of complementary foods in BF children in comparison with desired nutrient densities:
young children (n 76) aged 12—-23 months from a highland village and a lowland village in Gobalafto district, North Wollo, northern Ethiopia,

August—October 2010

All BF (n 62) Lowlands (n 32) Highlands (n 30)

Nutrient density (per 418 kJ/100 kcal) Median Q1, Q3 Median Q1, Q3 Median Q1, Q3 Desired valuet
Protein* (g) 34 31,37 32 28,36 35 32,38 0-9
Ca (mg) 25-9 20-5, 34-2 24-9 20-3, 33-8 27-2 21-1, 34-3 63
Fe (mg) 3-8 26,48 36 25,45 39 2:6,57

L 21

M 1-0
Zn* (mg) 0-7 0-6, 0-9 07 0-6, 0-8 0-8 0-6, 0-9

L 1-4

M 0-6
Vitamin A (n.g RE) 12-8 6-3, 20-5 9-0 37,183 14-6 8-0, 26-3 23
Vitamin C* (mg) 0-2 01, 1-4 05 0-2,2-3 0-08 0-0, 0-3 1-5

Q1, 1st quartile; Q3, 3rd quartile; BF, breast-fed; L, low bioavailability; M, medium bioavailability; RE, retinol equivalent.
*Statistically significant difference between the highland and lowland sites according to the Mann—-Whitney U test: P=0-04 for protein; P=0-02 for Zn;

P <0-001 for vitamin C.
tDesired values were those calculated by Dewey and Brown®4),

high rate of stunting and the observed shortfalls of Zn, Ca,
vitamin C and vitamin A are not surprising. Evidence for a
close association between dietary diversity, stunting and
micronutrient deficiencies in developing countries is
already well documented'®?>® Furthermore, consider-
ing the high proportion of stunted children, shortfalls may
even be more pronounced if the children have to catch up
on their growth®”.

However, a notable finding in the present study is that
Fe was not a ‘problem nutrient’, as intakes and densities
were above the estimated needs and desired values,
even under the assumption of low bioavailability (5%).
Previous studies have shown that adult Fe intake in
Ethiopia surpasses recommended values®” and this was
attributed to the high Fe contents of most cereals grown
in the country'”'®. However, a large proportion of this
Fe was attributed to soil contamination’®*". Further
investigations are required to evaluate the bioavailability
of both intrinsic and contaminant Fe.

Of great concern is the wide consumption of legumes
with toxic components like grass peas and broad beans.
Grass pea (Lathyrus sativus) is associated with neuro-
lathyrism, a neurodegenerative disorder, whereas broad
bean (V. faba L.) is associated with favism, a haemolytic
anaemia. Consumption of diets containing 30 % grass pea
for 3 months or more is generally enough to trigger the
onset of neurolathyrism(“). However, consuming grass
peas mixed with cereals rich in sulfur-containing amino
acids can reduce the associated adverse effects"®.
So supplementing shiro with injera may help reduce
the toxicity of grass pea®”, in addition to improving the
quality and the content of proteins, as evidenced by
the adequate protein intakes. Furthermore, processes
such as soaking and roasting of grains, and the inclusion
of spices with known antioxidant properties (ginger,
garlic, etc.) in the preparation of shiro, may further reduce
toxic effects™”. However, considering the endemicity
of neurolathyrism in the northern parts of Ethiopia“*

)
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the low body weight of the children and the multiple
micronutrient deficiencies these children may present,
replacing grass peas and broad beans by other available
legumes such as lentils, chickpeas and field peas may be
preferable.

Despite the small sample of children surveyed at each
site, comparison between the highlands and the lowlands
revealed statistically significant differences in vitamin C
intakes as well as Zn and protein densities of the diets.
More stunted children were observed in the highlands
(P=0-05). Possible explanations may be the harsh physical
and socio-economic conditions in the highlands, the
difference in staple cereals and the higher availability and
thus higher consumption of fruits in the lowlands. This
finding suggests that even more pronounced differences
between the highlands and lowlands are likely, thus a more
detailed study based on a larger sample from several
highland and lowland sites is required. The small number
of NBF children requires caution in interpreting the results.

The cross-sectional nature of the present study did not
allow seasonal variation in food intakes to be considered.
Although caregivers were instructed to not change their
children’s dietary pattern, this does not warrant the
absence of deliberate changes. A further limitation is that
breast-milk consumption was not quantified, thus values
of average breast-milk intake reported in the literature
were used to calculate the adequacy of energy and
nutrient intakes.

Conclusions and recommendations

The present study provided an overview of the feeding
pattern of young children in two rural villages (highlands/
lowlands) in Gobalafto district, North Wollo, northern
Ethiopia. The study provided evidence that, except for
Fe and protein, energy and nutrient intakes were far
below WHO recommendations.
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In both highlands and lowlands, efforts to enhance
dietary diversity by including ASF, dairy, and fruits and
vegetables rich in vitamin A and vitamin C are needed.

However, promotion of consumption of fruits will first
need selection and cultivation of varieties adapted to the
agro-climatic conditions of the highlands. In the immediate
future, including available green leafy vegetables like
stinging nettles (Urtica dioica L.) in the complementary diets
of the children in the highlands may help enrich the diets
with vitamin C, provitamin A carotenoids and minerals*>.

Although beverages such as tea and coffee have the
advantage of usually being safer in terms of microbial
contamination, in view of their negative effects on
mineral absorption and the appetite of the children, their
consumption should be discouraged. Caregivers should
also be informed of the potential toxicities associated
with consumption of grass peas and broad beans, and the
consumption of other available legumes like chickpeas,
lentils and field peas should be encouraged. Further
research on the effect of traditional processing on the
toxic component of grass pea is needed. Future nutri-
tional interventions may need to take into account
potential agro-ecological influences on feeding practices
and nutrient intakes.
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