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Abstract
Hunger and malnutrition are burdens that are pronounced in developing
countries where they manifest themselves in the forms of protein energy
malnutrition. Malnutrition compromises the child’s immune system leading
to direct mortality and increased vulnerability to infectious diseases stunting
and poor brain development. This study sought to analyze the food consumption patterns of children 3 - 5 years old attending Mateka Primary school,
Bungoma County. This study adopted a cross sectional survey. One hundred
and twenty five (125) children selected from three ECD classes in the school
formed the sample size. Purposive and simple random sampling techniques
were used to select the study area and the children respectively. Structured
questionnaires were administered to the caregivers of the children. Information on demographics, socio-economic status, and food consumption patterns
were gathered. Food consumption patterns were assessed using a HDDS and a
quantitative food frequency questionnaire. Socio-demographic data was analyzed using (SPSS) Version 21 (2007) and dietary data was analyzed using
Nutri-Survey for Windows (2007). Results revealed that most of the households were of low socio-economic characteristics. The most consumed foods
were cereals, roots and tubers. Majority (55.2%) of the children had low dietary diversity, 29.1% had medium dietary diversity and 15.7% had greater dietary diversity. The children were deficient in energy, protein, Vitamin A,
Iron and Zinc. It can be concluded that the diets fed to the children are inadequate to meet their nutrient intakes for physiological development and
growth. Further research should be done to document the prevalence of micronutrient malnutrition among the children.
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1. Introduction
Malnutrition is the most compelling risk factor to mortality and morbidity affecting millions of children globally [1]. Malnutrition accounts for 54% of mortality cases in children below 5 years in developing countries [2]. Furthermore,
malnutrition compromises the child’s immune system leading to direct mortality
and increased vulnerability to infectious diseases, stunting and poor brain development which hinders academic achievement school going children [3] [4]
and reduced work capacity in adulthood [5].
During the first 100 days of life, it is very important that children are fed on
diets that are adequate to meet their physiological needs for growth and development as this is the most critical period of child’s growth [6]. This therefore
implies that food given to the children should be diverse, within and between
food groups. Validation of the dietary diversity scores and food variety score has
made the assessment of dietary adequacy among young children easy [7] [8] and
has also been used to give an insight into the child feeding practices [9].
Dietary diversity has been correlated with improved nutritional status of
children [7]. However in developing countries, diets fed to children usually lack
in variety and are monotonous staples and cereals with little intake of animal
source foods [10]. This becomes an exacerbating factor to malnutrition because
children are at their critical point of growth where they require adequate nutrients to meet the growth demands. Therefore this study sought to assess the
food consumption patterns of children pre-school children from Mateka, Bungoma County.

2. Materials and Methods
2.1. Research Design
A cross sectional survey was used collect data on socio-economic characteristics
of the households and dietary diversity and the nutritional adequacy of the
children’s diets.

2.2. Subjects and Sampling
This study comprised all the children in Early Childhood Education (E.C.D)
(Baby, Middle and Top) classes aged 3 - 5 years attending Mateka Primary
school in Bungoma County. These school children and their caregivers were the
target population. One hundred and twenty five parents (125) were be randomly
sampled to answer the questionnaire on household socio-demographics and the
household diet diversity questionnaire.
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2.3. Study Setting
This study was conducted in Mateka primary school, Bungoma County, Western
Kenya. Mateka is found in Bumula Location. Bungoma County is found in
Western Kenya and has a population of 1,375,063 people [11]. It covers an area
of 20,693 km2. It borders Busia, Kakamega and Trans-Nzoia counties. The climatic factors favor agriculture as temperatures range between a minimum of
15˚C and a maximum of 27˚C with an average rainfall of 1500 ml. The main
economic activity is farming, and the major crops grown in the area include maize, sorghum, cassava, beans and soybeans.

2.4. Data Collection
Structured questionnaires were used to obtain data on socio-demographic characteristics of the households of the children who participated in this study-food
consumption patterns and diet diversity. The caregivers of the target child responded to the interview questions.
A household dietary diversity questionnaire recommended by FAO [10] was
adopted and modified for this study. The recall included foods from 16 food
groups which include Cereals; Vitamin A rich vegetables and tubers; White roots
and tubers; Dark green leafy vegetables; Other vegetables; Vitamin A rich fruits;
Other fruits; Organ meat; Flesh meat; Eggs; Fish; Pulses/Legumes, nuts and
seeds; Milk and milk products; Oils and fats; Sweets and sugar and condiments
and spices. Dietary diversity scores (DDS) were calculated based on the number
of food groups consumed in the last 24 hours according to [10].
Questions were directed to the parent, but the target child was also present
during the interview to assist in indicating foods eaten outside home. Subjects
were asked to state what they had eaten the last 24 hours before the interview.
The researcher obtained a range of household utensils: glasses, spoons, cups and
plates were used to estimate the amounts of food and beverages. Utensils were
used as visual aids to ensure accuracy in the estimation of the portion sizes. Ingredients used in the food preparation and the method of preparation were
sought. Seasonal fruits and vegetables were purchased and used in the estimation
of portion sizes.

2.5. Data Management and Analysis
Data on socio-demographics of the caregivers was entered and analyzed using
SPSS Version 21 (2007). Data from quantitative food frequency questionnaire
was entered into Nutri-survey for Windows (2007) for quantitative calculations
and amounts was converted to gram equivalents.

2.6. Ethical Review and Informed Consent
Permission to do this research was sought from the National Commission for
Science Technology and Innovation (NACOSTI). Written consent was sought
from the parents or the guardians of the children. Children gave a verbal consent.
DOI: 10.4236/fns.2017.88057
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Permission was obtained from the school administration before carrying out the
survey in the school. Confidentiality was ensured through use of codes instead of
the names of the parents or the children.

3. Results
3.1. Socio-Demographic Characteristics of the Respondents
Most (38%) of the respondents were be between 25 - 35 years old. The least age
of the respondents was those above 50 years (3%). More than half (56%) of the
caregivers had primary level of education, whereas those who had achieved university or college education were only 9% (Table 1). Most (55%) of the respondents have 1 - 5 acreages of land under food production. The average number of
children living in the households was 4.3 children. More than half (56%) of the
respondents earn between Kenya shillings 1001 - 5000. Twelve (12) percent of
the respondents earned less than Kenya shillings 1000 per month. The mean
household monthly income was Ksh 2700. Of the children, most (53%) of them
were 4 - 5 years old whereas the rest (47%) were 3 years old. Fifty five (55%) of
the children were boys and the girls were 45% of the children.

3.2. Food Consumption per Food Groups
The most commonly consumed food groups in the area were cereal (maize,
sorghum, rice and wheat), tubers (cassava and sweet potatoes). The other commonly consumed foods included dark green vegetables and legumes. The least
consumed foods were foods from animal sources such as organ meat, fish, eggs,
milk and flesh meat. Vitamin A rich foods and vegetables were rarely consumed
too (Table 2).

3.3. Dietary Diversity Scores
According [10] Household Diet Diversity Score (HDDS) categorization, consumption of less than 3 food groups is classified as poor dietary diversity, 4 - 5
food groups is classified as medium dietary diversity and greater or equal are
classified as high dietary diversity. The results from this study showed that majority (55.2%) of the children had low dietary diversity, 29.1% had medium dietary diversity and 15.7% had greater dietary diversity. This study revealed that
most of the children’s diet was not diverse.

3.4. Nutritional Adequacy of the Children’s Diet
For children to achieve maximal growth and development, most of their nutrient
intake should be met [12]. Protein Energy Malnutrition, Vitamin A, Zinc and
Iron deficiencies are most prevalent deficiencies affecting children globally.
Therefore it was necessary to establish the intake of these nutrients among these
children to find out if they are deficient. The results have been presented in Table 3 for children aged 3 years and Table 4 for children aged 4 - 5 years. The
values for individual intake by the children were also compared against the
DOI: 10.4236/fns.2017.88057
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Table 1. Socio-demographic characteristics of the respondents.
Percentage (%)of the
respondents

Variable

Care giver

Caregiver’s age

Marital status

Level of education

Size of the household

Current occupation

Size of land allocated to crops

Income levels of the caregivers

Mother

89

Father

3

Grandparent

3

Aunt/uncle

5

15 - 24

18

25 - 35

38

36 - 44

10

45 - 49

26

50 and above

3

Single

2

Married

89

Widowed

6

Divorced

3

None

10

Primary

56

Secondary

25

College/university

9

1 - 2 Children

13

3 children

12

4 children

45

5 children

23

More than 5 children

7

Employed unskilled

37

Employed skilled

10

Housewife

45

Farmer

5

Self-employed

3

1 acre and below

45

1 - 5 acres

55

5 acres and above

10

Less than 1000

12

1001 - 5000

56

50,001 - 10,000

12

10,000 and above

10

different age groups’ RDA values in order to determine if the daily intake of the
nutrients met the recommended dietary intake for the specific age group. The
findings show that most children in both age groups did not meet their RDAs
for all the selected nutrients.
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Table 2. Dietary intake per food group.
Food groups

N

Percentage

Cereals

125

100

Vitamin A rich vegetables

55

43.5

Dark green vegetables

111

89

Other vegetables

122

97

Vitamin A rich fruits

40

32

Roots and tubers

120

96

Organ meat (Iron rich meat)

16

12.5

Flesh meat (Beef, chicken)

11

8.4

Eggs

19

14.9

Fish

36

28.7

Legumes

71

67.8

Milk

26

25

Oil and fats

84

73

Table 3. Nutrient intake of 3 year old children.
Nutrient

Mean ± sd

Nutrient intake
range (min to max)

RDAa/EERb

Deficient
(surplus)

Proteins (g)

8 ± 2.5

4.2 - 11.8

13

5

Iron (mg)

5.6 ± 1.1

3.4 - 6.5

7

1.4

Energy (Kcal)

854 ± 67

566 - 1002

992 - 1046

138 - 192

Vitamin A (µg)

231 ± 34

196 - 267

300

69

Zinc (mg)

1.7 ± 0.67

0.8 - 2.8

3

1.3

Based on nutrient requirements for children 2 - 3 years old as recommended by [13]; bThe Estimated
Energy Requirement (EER) represents the average dietary energy intake that will maintain energy balance
in a healthy person of a given gender, age, weight, height, and physical activity level.
a

Table 4. Nutrient intake of 4 - 5 year old children.
Nutrient

Mean ± sd

Range of nutrient
intake (min to max)

RDAa/EERb

Deficient
(surplus)

Proteins (g)

13 ± 4.5

10.5 - 16.8

19

6

Iron (mg)

6.6 ± 1.1

4.4 - 8.9

10

3.4

Energy (Kcal)

1386 ± 87

1243 - 1567

1642 - 1742

256 - 356

Vitamin A (µg)

296 ± 34

245 - 384

400

104

Zinc (mg)

2.5 ± 1.8

2.3 - 3.9

5

2.5

Based on nutrient requirements for children 4 - 5 years old as recommended by [13]; The Estimated
Energy Requirement (EER) represents the average dietary energy intake that will maintain energy balance
in a healthy person of a given gender, age, weight, height, and physical activity level.
a
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4. Discussion
4.1. Socio-Demographic Characteristics
More than half (56%) of the caregivers had primary level of education, whereas
those who had achieved university or college education were only 9%. This could
be due to the cultural practice where children in the area are married early,
where most of the women are married at the age of 12 - 16 years [14]. Most of
the families had a small acreage of land under food production. This is a pointer
of food insecurity as they cannot sustainably produce enough food for their
households for the whole year. Heightened food insecurity in Kenya has been
contributed by low agricultural production because of land fragmentation [15].
Most of the families earned less than one dollar a day. This could be attributed to
the low education of the level of the respondents. This means that they cannot be
able to secure permanent or well paying jobs, where most of them were unskilled
labourers and housewives. Similar results to this have been reported in Western
Kenya [16].

4.2. Food Consumption per Food Groups
This study showed that cereals and starchy roots and tubers were the most consumed foods and that they contributed majorly to the energy intake of the
children. The most commonly consumed staples were maize, sorghum and cassava. The reason is that most of these staples are commonly grown in the area
due to favorable climate [17]. The second reason for high consumption is that
starchy staples are less expensive in comparison to foods from other food groups.
A trend analysis by [18] found that in the Sub-Saharan Africa, there is a shift
from diets that are diverse to those that are predominantly high in carbohydrates
because of declining incomes. This is further justified by the fact that starchy
staple foods are cheaper as compared to animal source foods, fruits and vegetables.
Individually, consumption of fruits among the children was very low. Fruits
are an invaluable source of energy, iron and vitamins A and C. According to [19],
the demand for fruits increases with increase in the household income, although
the proportion of the total expenditure allocated to it tends to decline. The implication is that the demand for fruits and vegetables at lower incomes is much
lower probably because low income households must prioritize the fulfillment of
their basic energy requirements to avoid hunger. Fruits have been documented
to be expensive sources of energy [20].
Majority of the children consumed vegetables and this could be due to the
reason that most households in Western Kenya grow these types of vegetables.
Most food consumption surveys in Western Kenya have reported almost 100%
consumption of vegetables regardless of the recall period. Studies [16] [21] have
shown that most of the pre-school children from Western Kenya consume a
considerable amount of vegetables. A study in South Africa indicated a negative
significant influence on consumption of vegetables with education, where per
DOI: 10.4236/fns.2017.88057
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unit increase in household education, there was a 4.116 times decrease in leafy
vegetables consumption [22]. This could also be true in this study because most
of the households were from a low socio-demographic status. Furthermore, vegetables have been seen as a cheap source of food for low income households as
they can be easily procured and prepared [16].
Vitamin A rich vegetables and fruits intake was low. This becomes an exacerbating factor to increased prevalence of Vitamin AD eficiency [VAD] considering that Western Kenya has the lowest Vitamin A Supplementation [VAS] coverage at 19.8% compared to 30.3% nationally [11]. [23] in three counties (Busia,
Vihiga and Bungoma) in Western Kenya showed that despite the high prevalence of VAD in the area, most of pre-natal and post-natal mothers were not
aware about VAD, VAS and the importance of consumption of vitamin A rich
foods in their household diets.

4.3. Dietary Diversity Scores
Results showed that most of the children’s diet was not diverse. This could be attributed to low socio-economic status of the respondents, and that most of them
had small pieces of land allocated to food production. This can be attributed to
food insecurity, in terms of accessibility and stability of food, which are key elements of food security. Poor dietary diversity is a critical problem in developing
countries [10]. Studies have shown that dietary diversity is an indicator of the
quality of diet, particularly the intake of micronutrients among young children
[8] [10]. A high dietary diversity has also been positively correlated with improvement in the nutritional status of children [10]. This shows that the preschool children in this region do not consume diverse diets.

4.4. Nutritional Adequacy of the Children’s Diet
Energy: The mean energy intake for children aged 3 years was 854 Kcal
(Table 3) whereas for the 4 - 5 years children were 1386 Kcal (Table 4). The
mean energy intake for the children in both age groups did not meet the EER.
This shows that there was a section of the population that did not fulfill their
energy requirements and therefore there was a risk for energy deficiency. This
could be attributed to the insufficient intake of carbohydrates, fats and proteins
which are the main sources of energy. Wasted children need energy dense foods
for catch up growth [24]. Furthermore, deficiency of energy increases the
chances of the children developing protein energy malnutrition. These findings
corroborate with those of [25] reported that pre-school children from Western
Kenya did not meet their energy requirements.
Proteins: On average, the children did not meet their protein intake. The
main sources of protein in the diet were cereals and legumes. Animal source
foods of proteins were rarely consumed. This could be attributed to the high cost
of animal source foods. [26] documented that when animal products are priced
out of reach of many low income households, they are likely to rely more on
DOI: 10.4236/fns.2017.88057
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staple grains and legumes as their protein sources. A review by [27] showed that
most of the Kenyan children did not meet their protein needs. This therefore is a
pointer that these children are likely to suffer from protein deficiency leading to
marasmus.
Vitamin A: This shows that both ages did not meet their Vitamin A requirements by a deficit of 69 µg and 104 µg respectively. This is a pointer that a section of the children were at risk of Vitamin A Deficiency. This could have been
due to low consumption of vitamin A rich fruits and vegetables. Similar results
have been documented by [28] in Western Kenya where children (6 - 59 months)
from this region were found to be vitamin A deficient, a conclusion that was
drawn from low intake of Vitamin A rich foods in this age group. Others factors
that could influence the adequacy of vitamin A intake include seasonality of
fruits, food preparation methods and availability of money to buy fruits. The
implication is that these children are likely to suffer from Vitamin A deficiency,
which pre-disposes them to night blindness.
Zinc: This shows that the children met the nutrient requirement by half. The
low zinc intake indicates that there is a high risk of the children suffering from
zinc deficiency. This is because consumption of animal source foods which are
rich sources of zinc was low. Even though legumes were the major source of zinc,
bioavailability of zinc is low [29]. Inadequate zinc intake in the diet has been implicated for high levels of stunting in children [30]. A study by [31] among preschool children from Western and Eastern Kenya showed that the complementary foods fed to the children were low in zinc and therefore did not meet the
WHO recommendations for growth and development of young children. In
general, the findings of this study on food consumption patterns and nutrient
adequacy agree with those of populations found in developing countries where
diets are monotonous and lack in variety.

5. Conclusion
Most of the households in the study area are of low socio-economic and demographic status. Most attained primary level of education and earn less than 1
dollar a day. There is nutrient inadequacy in the diet of the children. This is attested by inadequacy in key macronutrients (protein) and micronutrients (Vitamin A, Iron and Zinc), and low diet diversity of children.

6. Recommendation
There is need for more research to document the extent of micronutrient malnutrition among the children in the study area to form basis for further nutrition
intervention.
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