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ABSTRACT

Despite the high protein levels, essential fatty acids and minerals that are found in
edible insects, they are still not being used in complementary feeding. The aim of
this study was to investigate maternal perception on use of edible insects for
complementary feeding and nutrition status of children in Kakamega and Siaya
Counties, Kenya. The study adopted a cross-sectional analytical design which was
used on a sample of 592 mother-child pairs (aged 6-23 months) in Kisa North,
West Yimbo and West Ugenya wards. Majority of the mothers were in the
childbearing age group of 15-49 years, were married and 57.9% in Kisa North,
65.7% in West Ugenya and 64.6% in West Yimbo had attained primary education.
Generally, 50.9%, 54.2% and 48.8% of the household heads in Kisa North, West
Ugenya and West Yimbo, respectively had attained primary education. About
49.5% and 38.9% of the mothers in Kisa North and West Ugenya practiced farming
while 35.3% of those in West Yimbo engaged in business. About 40.3% of the
household heads in West Ugenya were farmers, 48.7% in Kisa North were casual
labourers while 66.3% in West Yimbo engaged in fishing. Approximately 42.1%,
33.7% and 39.3% of the mothers in Kisa North, West Ugenya and West Yimbo
respectively disagreed about the use of edible insects for complementary feeding.
More than half (65.3%, 56.6% and 61.7%) of the children in Kisa North, West
Ugenya and West Yimbo respectively attained the Minimum Dietary Diversity.
More than half (58.9% and 55.8%) of the children in West Yimbo and West Ugenya
respectively and 29.7% in Kisa North attained the Minimum Acceptable Diet. In
terms of nutrition status, the prevalence rates of wasting were (6.3% in West
Ugenya, 7.0% in West Yimbo and 6.0% in Kisa North), stunting rates (19.5% in
West Ugenya and an equal proportion of 19.9% in West Yimbo and Kisa North)
and underweight rates (9.2% in West Ugenya, 9.0% in West Yimbo and 8.8% in
Kisa North). There were significant relationships between the maternal perceptions
of the appropriateness of insects in complementary food and the ward of residence
(X?=16.86, p value=0.030), marital status of the mother (x?=11.14, p value=0.025),
main source of income for the household head (x?=33.35, p value=0.007) and the
education level of the household head (x?=48.67, p value=0.009). This information
will be useful to the Ministry of Health through the division of nutrition for inclusion
in the MIYCN policy the use of edible insects as a complementary food.

Key words: Children, Complementary feeding, Edible Insects, Nutritional Status,
Maternal Perception
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INTRODUCTION

Insects can play a significant role in food security because they are readily available
and affordable [1]. Edible insects are high in vitamins, protein, energy, minerals
(iron, zinc, calcium and phosphorus) and the essential fatty acids and hence can be
integrated into the children’s diet [2, 3, 4, 5]. Edible insects are mostly used as
snacks or prepared in desserts and not as valuable nutritious foods [6]. In Kenya,
little is known about consumers’ preferences of locally available edible insects as
part of the main diet [7]. Despite the comparable high consumption rates of some
edible insects (winged termites), they are hardly served as nutritious foods,
especially for the children [8].

Poor dietary practices during complementary feeding are the major contributors to
under nutrition among children [9]. Most complementary foods are starchy [10].
Complementary foods should be diverse with frequent intake of foods from =4 out
of eight food groups per day [9]. In Africa, >80% of children 6-23 months do not
attain the Minimum Acceptable Diet [11]. Only about 36.9% of children 6-23
months attain the Minimum Dietary Diversity (MDD) [12]. Alternative food sources
are required to improve the MDD [3]. Edible insects are an alternative source of
protein [13]. Edible insects are high in protein, a linoleic and linolenic fatty acids,
phosphorus, iron and zinc [9]. Despite the incredible benefits of edible insects,
people still prefer to feed their children on meat, chicken, fish and eggs [8].

In studies by Ayieko et al. [14] and Homann et al. [15] to determine perceptions on
edible insects’ consumption, the formulations that had high acceptance among the
population were based on their flavors and crispy textures. About three quarters of
the participants in a study by Kinyuru et al. [8], appreciated edible insects as a
meat alternative based on economic and social factors. Kakamega County is
known for the consumption of winged termites during wet seasons between April
and October [8]. Siaya (Ugenya) and Bondo sub-counties are known for the
consumption of longhorn grasshoppers and black ants [16].

In Kenya 18.0% of children below five years are stunted (height-for-age <-2SD
from the reference [12]. Rural areas in Kenya have been reported to have higher
stunting levels (20%) compared to urban areas (12%) [12]. In Kakamega, stunting
is reported to be at 12% while in Nyanza 19% [12]. Those children reported to be
wasted (weight-for-height <-2SD from the reference median) are 5% countrywide
[12]. Wasting levels are reported to be highest (7%) in children of age groups 6-8
months similar to the age group 9-11 months [17]. In Kakamega County, wasting is
reported to be about 7.2% while in Siaya 9.1% [12]. The Kenya Demographic
Survey 2022 [12] report states that 10% of children are underweight (weight-for-
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age <-2SD from the reference median). Underweight rates are highest in Western
Kenya (1.5%) just like in Nyanza, about 2.8% [12].

In Kenya, little is known about consumer perception of edible insects as part of the
main diet [7]. The aim of this study, therefore, was to establish maternal perception
on the use of edible insects in complementary feeding and the nutritional status of
children 6-23 months in Kakamega and Siaya Counties.

MATERIALS AND METHODS

Study sites

The study was conducted in Western Kenya particularly in Kakamega County
(Khwisero sub-county) and Siaya County (Bondo and Ugenya sub-county). The
sites selection was informed by the reviewed literature on the areas with the
highest edible insect consumption [8, 14, 18]. The researcher sampled three wards
namely: Kisa North, West Yimbo and West Ugenya. The three wards of the study
were selected based on the different edible insects consumed in these areas.

Study design

The study was a household-based survey and the researcher adopted a cross-
sectional analytical design. This design allows data to be collected at one point in
time, it facilitates both quantitative and qualitative data collection methods,
identifies the extent and nature of cause and effect relationships between variables
and describes the characteristics associated with the subjects under study and
report them in their present condition.

Study population

Children aged 6-23 months, distributed into categories of 6-8, 9-11, 12-18 and 19-
23 months. This was to allow for variability in complementary feeding practices.
Study participants were randomly selected from various households in the three
selected wards. The researcher included only the households with mothers who
had children 6-23 months who had been residents of the sub-counties for the past
6 months and were willing to participate in the study.

Sampling

The study was conducted on 592 mother-child (6-23 months old) pairs
proportionately sampled from the 3 study sites namely: Kisa North, West Yimbo
and West Ugenya in Kakamega and Siaya Counties. These areas are well known
for edible insect consumption [8, 14, 18] and were purposely selected. West Yimbo
ward had 36 villages, West Ugenya ward 41 villages and Kisa North ward 32
villages. Using simple random sampling, a list of random numbers in MS Excel was
prepared for the households in each of the villages to which random numbers were
then assigned. Twenty-nine villages were randomly selected in West Yimbo, 30
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villages in West Ugenya and 28 villages in Kisa North in order to give a total of 87
villages. The expected sample size of 696 (calculated using Cochran’s formula at
95% confidence interval and 5% marginal error) was divided proportionally among
the three wards based on the population size. However, the actual number of
households with mother-child (6-23 months) pairs that participated in the study
were 216 in Kisa North, 175 in West Ugenya and 201 in West Yimbo hence a total
of 592 mother-child (6-23 months) pairs. Simple random sampling was used to
select study households until the desired sample size was achieved.

Data collection procedures

The questionnaires were pretested on 70 children (10% of the sample size) in 3
villages each in Kisa North, West Yimbo and West Ugenya. This was to assure the
validity and reliability of the data collection instruments. These villages were not
included in the main study. The mothers in the pretest areas had similar
characteristics as those of the actual study area. The researcher collected
quantitative data using semi-structured interviewer administered questionnaires
which included the household demographic and economic characteristics.
Qualitative data collection methods (FGDs and KllIs) were conducted to find out if
there were any edible insects used for complementary feeding, if there were
specific edible insects for specific age groups, perception on use of edible insects
for complementary feeding and commonly consumed edible insects

Maternal perception on use of edible insects for complementary feeding was
determined using the 5-point Likert scale, which was interpreted as: 1=strongly
disagree, 2=disagree, 3=neutral, 4=agree, 5=strongly agree. A 24-hour dietary
recall and a seven-day Food Frequency Questionnaire were used to assess the
food consumption patterns of the children in the study. Respondents were asked to
state the frequency with which these foods had been consumed by their children in
the previous week prior to the data collection. A dietary score of four times or more
from the eight food groups was indicative of the Minimum Dietary Diversity (MDD)
of the children [19].

Data Analysis

Quantitative data were coded, entered, cleaned and exported into Statistical
Package for Social Sciences (SPSS) version 25 as descriptive and inferential
statistics were presented using tables and graphs. Univariate analysis was used to
describe the distribution of each of the variables in the study objective. Data on
children’s anthropometrics were analyzed using ENA for SMART software
(https://smartmethodology.org/) while data on complementary feeding practices
were analyzed using the Nutri-survey software (https://www.nutrisurvey.de/
(nutrisurvey2007.exe)). The information from FGDs and Klls that were recorded
using digital recorders were analyzed after transcribing and coding through content
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analysis objectively by determining the common and main findings on maternal
perceptions in response to the main areas of focus. Chi-square test of
independence at 0.05 level of significance was used to determine if there was a
relationship between household socio-economic and demographic characteristics,
maternal perceptions, complementary feeding practices and nutrition status of
children 6-23 months.

Ethical Considerations

The study obtained ethical approval from Kenyatta University Graduate School and
the Ethics Committee of Kenyatta University [KUERC No: PKU/2130/11274]. The
study was also approved and licensed by the National Commission for Science,
Technology and Innovation [NACOSTI License No: NACOSTI/P/20/5939].
Permission to conduct the study was sought from the Siaya and Kakamega County
Directors for Health and Sub Counties Health Management Committees to conduct
the study in their areas. The local area chiefs were asked to inform the community
members about the study through local area chief's gatherings/meetings. The
researcher and research assistants explained the purpose of the research, the
risks and benefits to the respondents. Mothers who agreed to participate in the
study were consented using a written consent. The mothers were assured of
privacy and confidentiality of the data they provided to the researchers. The
children were assigned serial numbers, and any information about a household’s
identity was kept separately and securely.

RESULTS AND DISCUSSION

Socio-demographic and Socio-economic characteristics of the study
population

A total of 98.0% (n=580) of the mothers and 98.3% (n=582) of the household
heads were aged 15-49 years. Overall, a total of 62.5% (n=370) of the mothers
and 51.2% (n=303) of the household heads had attained primary education.
Majority 81.8% (n=484) of the mothers were married. About 87.0% (n=514) of the
households were male-headed. The average household size was 5+0.13 in Kisa
North, 6+0.16 in West Ugenya and 5+0.12 in west Yimbo. The findings of this
study are similar to studies by Ochieng et al. [20] who stated that the decisions
made in a household are greatly influenced by the age of the household head.

Maijority of the roofing materials 100.0% (n=526) were made of iron sheets. More
than half 71.6% (n=424) of the household walls were made of mud. More than half
63.5% (n=376) of the floors were earthen floors. Majority of the household heads
100.0% (n=158) were casual laborers. About a third 31.3% (n=185) of the mothers
engaged in farming. The mean household monthly income was Ksh 6002+8486 in
Kisa North, Ksh 9352410434 in West Ugenya and Ksh 492846515 in West Yimbo.
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A study by Sekhampu [21] reported that the more the monthly income, the more
the amount spent on the wellbeing of a child (Table 2).

Maternal Perceptions

Maternal perception on use of Edible Insects for complementary feeding

In this study, only 1.9%, 4.0% and 6.0% of the mothers in Kisa North, West
Ugenya and West Yimbo, respectively strongly agreed that edible insects (lake
flies, termites, grasshoppers and crickets) were good for use in complementary
feeding. Less than half (8.3%, 16.6% and 16.4%) of the respondents in Kisa North,
West Ugenya and West Yimbo agreed while 16.7% in Kisa North, 16.0% in West
Ugenya and 17.9% in West Yimbo were neutral about this. More than a third
(42.1%, 33.7% and 39.3%) of the mothers/caregivers in Kisa North, West Ugenya
and West Yimbo disagreed, while 31.0% from Kisa North, 29.7% from West
Ugenya and 20.4% from West Yimbo strongly disagreed about the use of edible
insects for complementary feeding. This information was echoed by the Key
Informant who stated: “Children that are fed on termites are from two years old and
above. We don'’t feed younger children because we don’t know how to prepare and
make it easier for them to consume it. If the insects would be ground into fine
particles, then it would be okay to incorporate it in the porridge, although | have not
tried that before.” Kll at Ny’angu market, KlI, 2019 while others gave children the
edible insects but in very small portions and with precaution “Yes, termites are
given to children in very small amounts because large amounts cause diarrhea
because they are fatty. They are therefore given 2-3 spoons with ugali little by little”
(man Khwisero, FGD 2019).

In general, the majority (38.7%) of the mothers among the three wards were
negative about the use of edible insects for complementary feeding. In West
Yimbo, the majority (39.3%) of the respondents were positive because they
believed that edible insects were more nutritious than other food sources (Table 3).
This finding concurs with studies by Megido et al. [22] and Geertsen [23] who
determined the perceptions on edible insects’ consumption and found that the
formulations that had high acceptance among the population were based on their
flavors, crispy textures and previous experience with the edible insects.

Maternal Perception on Better Nutrient Content in Edible Insects Compared
to Other Foods

In regard to the maternal perception on better nutrient content in edible insects
compared to other foods, only1.4% of the mothers in Kisa North, 4.6% in West
Ugenya and 5.5% in West Yimbo strongly agreed that edible insects had better
nutrient content compared to other foods while less than half (21.3%, 22.9% and
17.4%) in Kisa North, West Ugenya and West Yimbo strongly disagreed (Table 3).
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In the focus group discussions, the two schools of thought also came up whereby
some agreed that the edible insects had better nutrient content compared to other
foods as they reported: “These insects we usually eat them because they help us a
lot for example like the termites when you eat them, they provide fats to our
bodies.” man Khwisero, FGD, 2019. A village elder said, “/ think consuming insects
is a good thing. They are nutritious” A village elder in Got Agulu. KlI, 2019.

More so, it is interesting to know that edible insects had a medicinal aspect
attached to them as a village elder reported, “Termites are good for health because
they are not only used as food, but they also have a medicinal value attached to
them. They help in the treatment of chest problems, to prevent arthritis, relieve
knee pain, as well as deworming children.” Village elder Khwisero, KlI, 2019.
These findings contradict those of Huis [13] who concluded that consumers with no
experience in edible insect consumption often perceive it as a source of fear or
disgust and, therefore, they strongly reject them as a part of their diet and neglect
their high nutritive value.

Maternal Perception on Edible Insects Having Better Taste than Other Foods
About 2% of the mothers in Kisa North, 8.6% in West Ugenya and 5.5% in West
Yimbo strongly agreed that edible insects were of better taste than other foods. On
the contrary, nearly a third of the mothers in Kisa North (29.2%), West Ugenya
(30.9%), and West Yimbo (20.9%) disagreed while 43.5% in Kisa North, 25.7% in
West Ugenya and 15.4% in West Yimbo strongly disagreed about edible insects
having better taste than other foods (Table 3). The results from the focus group
discussions showed that a few people had an opinion that edible insects were
more delicious than other foods “... They help us a lot because like the termites
when you eat with Ugali they are more delicious than kales and cowpeas”
Khwisero FGD, 2019. While others reported eating the insects with precaution, “...
They are also delicious when roasted. The downside is if you eat too much, you
might have a running stomach.” Sifuyo Kll, 2019. These findings are contrary to
those of a study by Lensvelt & Steenbekkers [24] in Australia and the Netherlands
who stated that natural foods such as edible insects have better consumer
acceptance because of their better taste and better appearance.

Maternal Perception on Children’s Dislike of Edible Insects

A small proportion of the mothers (9.7% in Kisa North, 5.7% in West Ugenya and
4% in West Yimbo) strongly agreed that their children did not like consuming edible
insects. However, majority of the respondents, that is, 45.8% in Kisa North, 45.7%
in West Ugenya and 46.3% in West Yimbo were neutral about their children
disliking edible insects (Table 3). These data were complemented by information
from Key Informant Interviews. During the interview, it was evident that very young
children do not consume/are not given edible insects as the key informant said:
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“The insects are just eaten by adults and children who can chew not small children
without teeth “ Key informant in West Yimbo, KlI, 2019. In West Ugenya too, the
Key Informant said, “Children who are fed on termites are from 23 months and
above. We don't feed younger children because we don’t know how to prepare and
make it easier for them to consume it”, Key Informant at Ny’angu market in West
Ugenya, Kil, 2019. This finding relates to findings from a research by Chow et al.
[25] in Denmark who stated that most children were not able to consume edible
insects because of neophobia from both parents and the children. The researcher,
therefore, came up with a participatory cooking activity to introduce edible insects
to children to enhance tolerability. This could be a viable solution since from focus
groups discussions, it was reported that if taught how to prepare the edible insects,
it would enhance the incorporation of edible insects in complementary food.

Maternal Perception on Satiety in Feeding Children Other Foods Rather than
Edible Insects

About 13% of the mothers in Kisa North, 12.6% in West Ugenya and 11.4% in
West Yimbo strongly agreed that they were contented with feeding their children
other foods, rather than edible insects. On the other hand, most of the
respondents, 57.0% in Kisa North, 36% in West Ugenya and 49.3% in West Yimbo
were satisfied in feeding their children with edible insects (Table 3). A study by
Thielen et al. [26] suggested that continuous positive exposure to edible insects
increases awareness and could encourage their consumption. Further, Han et al.
[27] added that incorporating edible insects in already-familiar foods may be more
viable in curbing insect phobia than providing insects directly as a food option.

Maternal Perception on Influence of Religion on Consumption of Edible
Insects

In this study, less than half (48.6%) of the mothers in Kisa North, 45.7% in West
Ugenya and slightly more than a third (36.3%) in West Yimbo strongly agreed that
consumption of edible insects was acceptable in their religious beliefs. Forty-eight
percent (48.0%) in Kisa North, 46.9% in West Ugenya and 53.2% in West Yimbo
agreed. Only a small proportion of about 0.5% of the mothers in Kisa North, 4.0%
in West Ugenya and 5.0% in West Yimbo strongly disagreed about the
consumption of edible insects being acceptable in their religious beliefs (Table 3).
This finding is similar to Geertsen [23], who stated that among the mixed aspects
that determine acceptability or rejection of consumption of edible insects is societal
influence such as negative talk from others.

Maternal Cultural Perception on Consumption of Edible Insects

In regard to the maternal perception of the influence of culture on the consumption
of edible insects, half (50.5%) of the mothers in Kisa North, 47.4% in West Ugenya
and 40.8% in West Yimbo strongly agreed that consumption of edible insects was
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acceptable in their culture. Nearly half (48.1% and 49.1%) of the mothers in Kisa
North and West Ugenya and 53.7% in West Yimbo agreed about consumption of
edible insects being acceptable in their cultures. Only about 0.5% of the mothers in
Kisa North, 2.3% in West Ugenya and 3.0% in West Yimbo strongly disagreed on
the consumption of edible insects being acceptable in their culture (Table 3).

From the focus group discussions, it was evident that consuming edible insects is
a tradition that has existed for generations as one man reported: “... These insects
are our foods we usually eat them, and since we were born we found our
grandparents eating them, and until today we usually eat them.....” Khwisero man,
FGD, 2019. In fact, an elderly respondent was reminiscing on the good old days as
he said “/ will eat them if | find them and if | find people who are able to prepare like
during the ancient times when they were so sweet,” (Elderly respondent, CHV, Got
Agulu). This finding is similar to that of a study by Ayieko et al. [14] in Western
Kenya who found a positive correlation between cultural orientation and consumer
perception of edible insects’ products.

Complementary feeding practices of children 6-23 months

a) Minimum Dietary Diversity

About 39.4% of children from Kisa North, 33.1% from West Ugenya and 28.4% in
West Yimbo had consumed foods of a minimum of 4 food groups from the WHO
recommended 8 food groups (inclusive of breastfeeding) in the past 24 hours prior
to the study. Overall, more than half (66.5%, 55.8% and 62.1%) of the children 6-
23 months from Kisa North, West Ugenya and West Yimbo attained the MDD
(Table 4). There was, however, still an opportunity to enrich the complementary
foods with edible insects. This finding is similar to that of Saaka et al. [28] in a
study in Kuria West, Migori County who reported that 63.7% of the children had
achieved the MDD.

b) Minimum Meal Frequency (MMF)

In Kisa North, over three-quarters of children achieved the MMF: 89.4% of those
aged 6-8 months, 94% of those aged 9-12 months, and 98% of those aged 12-23
months. Majority 81.1%, 78.7% and 83.3% of the children aged 6-8, 9-12 and 12-
23 months respectively in West Yimbo attained the MMF. A significantly higher
proportion (21.7%) of the children 9-11 months in West Yimbo did not attain the
MMF compared to other age groups. In West Ugenya, a significant majority of
children achieved the minimum meal frequency: 80.6% of those aged 6-8 months,
97.4% of those aged 9-12 months, and 93.1% of those aged 12-23 months. Almost
a fifth (19%) of the children 6-8 months did not attain the MMF compared to
children in other age groups (Figure 1). These findings are consistent with the
literature as it is purported that meal frequency increases with an increase in age
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[12]. These findings are in agreement with Korir [29], who reported that over 90%
of the children in a study done in Nairobi County attained MMF. Another study in
Migori County, Kenya by Nyakundi et al. [30] reported that all the breastfed
children 6-8 months and 78.4% of those 9-23 months attained MMF.

Proportion of Children who attained Minimum Meal Frequency
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Figure 1: Minimum Meal Frequencies of Children 6-23 Months in Kisa North,
West Yimbo and West Ugenya

¢) Minimum Acceptable Diet (MAD)

The proportion of children aged 6-23 months who attained the Minimum
Acceptable Diet among the three wards of study are as shown in Figure 2. MAD
was calculated as the percentage of children with satisfactory MDD and MMF, and
who were either breastfed or had =22 non-human milk feeds in the previous 24 h.
More than half (58.9% and 55.8%) of the children in West Yimbo and West
Ugenya, respectively attained the MAD. On the contrary, almost three-quarters
(70.0%) of the children who did not attain the MAD were from Kisa North. The
proportion of children who achieved the MAD was higher than that reported by
Nyakundi et al. [30] for children in Kuria West in Migori County, where only 32.2%
of all the children had achieved the MAD. Similarly, in a survey by Saaka et al. [28]
it was found out that only 27.8% of the children between 6 to 23 months had
attained the MAD. In rural, central and western China, less than half (31.6%) of the
children aged 6-23 months achieved the recommended MAD, Molla et al. [31] and
44 1% achieved a minimum acceptable diet in Pakistan [32].
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Figure 2: Proportion of Children who Attained Minimum Acceptable Diet

Food consumption patterns of the children 6-23 months

Grains, roots and tubers were the most frequently consumed foods by 97.0% of
the children in Kisa North, 94.7% in West Yimbo and 96.5% in West Ugenya. The
second frequently consumed foods were vitamin A rich fruits and vegetables by
75.0% of the children in Kisa North, 60.6% in West Yimbo and 64.0% in West
Ugenya. This was followed by dairy products (61.0% in Kisa North, 50.2% in West
Yimbo and 44.8% in West Ugenya). The least consumed foods were flesh foods
such as beef and fish (29.0% in Kisa North, 41.5% in West Yimbo and 30.2% in
West Ugenya), legumes and nuts (18.0% in Kisa North, 27.0% in West Yimbo and
33.2% in West Ugenya), other fruits and vegetables (23.0% in Kisa North, 20.9% in
West Yimbo and 23.3% in West Ugenya) and lastly eggs were the least consumed
by the children (3.3% in Kisa North, 2.9% in West Yimbo and 3.5% in West
Ugenya) among the three study sites (Figure 3). The low consumption rates of the
eggs could have been attributed to the myths and misconceptions that when their
children are fed on eggs their speech will delay. These values for egg consumption
were lower than those of a study by Mwangi et al. [33] in Kirinyaga County, Kenya
who reported that 7.0% of the children 6-23 months had consumed eggs. About
83.0% of the children in Kisa North, 78.6% in West Yimbo and 76.7% of the
children in West Ugenya were being breastfed at the time of the study. These
findings were in agreement with a study by Mwangi et al. [33] in Kirinyaga County,
who similarly reported a high consumption of cereals, roots and tubers in porridge
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form. The higher consumption of vitamin A rich fruits and vegetables in this study
were contradictory to studies by Wolle [34] in Addis Ababa, Marinda et al. [35] in
Zambia, and Mwangi et al. [33] in Kirinyaga who reported lower consumption rates
of vitamin A rich fruits and vegetables. The low consumption rates of iron rich and
iron fortified foods in flesh foods in this study were compatible with findings from
studies by Gatahun [36] in Southern Ethiopia and Mwangi et al. [33] in Kirinyaga
County. The percentage of children who were breastfeeding in the current study
was slightly higher than the national data [12]. The breastfed children in this study
were more likely to attain the Minimum Acceptable Diet compared to those non-
breastfed, consistent with the findings done by Kenya Demographic and Health
Survey in 2022 [12].
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Figure 3: Food consumption patterns of the children 6-23 months
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Status of Edible Insect Consumption

Majority (78.9% in West Ugenya, 96.5% in West Yimbo and 61.1% in Kisa North)
of the children 6-23 months had never consumed edible insects in the past seven
days prior to the study. About 13.1% of the children in West Ugenya, 1.0% in West
Yimbo and 26.4% in Kisa North had consumed the edible insects 1-2 days prior to
the study. About 2.3% of the children in West Ugenya, 1.0% in West Yimbo and
6.9% in Kisa North had consumed the edible insects 3-4 days prior to the study.
Notably, 5.7% of the children in West Ugenya, 5.6% in Kisa North and 1.5% in
West Yimbo had consumed edible insects five days prior to the study (Table 7).
However, the few that had consumed the edible insects had consumed them as a
snack but not as part of complementary foods. This was an indication that edible
insects were acceptable and consumed among the residents. This finding is similar
to a study by Hlongwane et al. [37] who discovered that 95% of the respondents in
Limpopo area occasionally consumed edible insects while only 28% did so in
Kwazulu-Natal.

Nutritional status

Wasting

Weight for height Z score (WHZ) is used to determine wasting which is a sign of
acute malnutrition. Majority of the children (90.9% in West Ugenya, 91.5% in West
Yimbo and 93.1% in Kisa North) had normal WHZ (-1 to +2SD). An equal
proportion (4.6%) of the children in West Ugenya and Kisa North and 5.0% in West
Yimbo were moderately wasted (-3SD to <-2SD). About 1.7% of those in West
Ugenya, 2.0% in West Yimbo and 1.4% of the children in Kisa North were severely
wasted (<-3SD). In terms of overweight, 2.9% of the children West Ugenya, 1.5%
in West Yimbo and 0.9% in Kisa North were overweight (>+2SD). In general, the
mean weight for height z scores of the children were (0.23+1.64, 0.25+1.41 and
0.35+2.18) in West Ugenya, West Yimbo and Kisa North wards respectively. The
mean MUAC values of the children were 14.28+1.95 in West Ugenya, 14.64+2.26
in West Yimbo and 14.12+1.91 in Kisa North (Table 6). These findings are slightly
higher than those of a study by Ojuro [38] done in Siaya County who reported that
3.1% of the children were wasted.

Stunting

Height for Age Z score was used to determine the stunting rates of the children
among the three wards. The results showed that 81.0% of the children in West
Ugenya and an equal proportion (80.1%) of the children West Yimbo and Kisa
North had a normal height for age Z score (-1 to +2SD). About 10.9% of the
children in West Ugenya and West Yimbo and 11.1% of the children in Kisa North
were moderately stunted (-3SD to <-2SD). About 8.6% of the children in West
Ugenya, 9.0% in West Yimbo and 8.8% of the children in Kisa North were severely
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stunted (<-3SD). The average height-for-age z-scores were -1.00£1.65 for West
Ugenya, -0.81+1.71 for West Yimbo and -0.64+2.30 for Kisa North (Table 7). This
finding was lower than that of a study by Wekesa [39] conducted in Kakamega and
Siaya Counties who reported that 20% of the children were stunted.

Underweight

Weight for Age Z-score (WAZ) was used to determine the prevalence of
underweight among the children 6-23 months among the three wards of the study.
The study found out that 90.9% of the children in West Ugenya, 91.0% in West
Yimbo and 91.2% in Kisa North had normal HAZ (-1 to +2SD). About 6.3% of the
children in West Ugenya, 6.0% in West Yimbo and 6.9% in Kisa North were
moderately underweight (-3SD to < -2SD) while 2.9% in West Ugenya, 3.0% in
West Yimbo and 1.9% in Kisa North were severely underweight with a Z score of
<-3SD. The average weight-for-age z-scores were -0.37+1.37 for West Ugenya, -
0.27+1.23 for West Yimbo and -0.15+1.46 for Kisa North (Table 8). This finding
was slightly lower than that of a study by Wekesa [39] who reported that the
prevalence of underweight rates among the children 6-59 months was 7.8% and
that of Ochola [40] in a study done in Kahawa West a low-income suburb of Nairobi
where the underweight rates were 16.8%. This could be due to food insecurity as
evidenced by low dietary intake of flesh foods.

Relationship between Socio-demographic Characteristics and maternal
perception on use of edible insects for Complementary Feeding

A significant positive association was found between respondent’s ward of
residence (x?=16.86, p=0.030), respondent’s marital status (x*=11.14, p=0.025),
main source of income for the household head (x?=33.35, p=0.007) and the
highest education level of the household head (x?=48.67, p=0.009) and the
maternal perception on use of edible insects for complementary feeding of the
children. High education level is associated with better chances of formal
employment, income, and access to knowledge which in turn affects the
purchasing power [33]. In Mongolia, children from wealthier households had the
advantage of attaining the MDD, as compared to children who came from poor
households [41].

CONCLUSION, AND RECOMMENDATIONS FOR DEVELOPMENT

The researcher found out that the marital status of the mother, the ward of
residence, the main source of income of the household head and the education
level of the household head were among the key factors that greatly influenced the
maternal perception on use of edible insects for complementary feeding. The
nutritional status of the children was relatively good in that few children were
wasted. The researcher recommends the need to improve dietary diversity in
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complementary feeding through incorporation of edible insects as alternative flesh
foods to the children’s diet.
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Table 1: Socio-demographic characteristics of the study population

Characteristic Kisa West Ugenya West Yimbo Total N=592
North n (%) n (%) n (%)
n (%)

a) Socio-demographic characteristics of the children 6-23 months
Sex of the children

Male 90(41.7) 80(45.7) 91(45.3) 261(44.1)
Female 126(58.3) 95(54.3) 110(54.7) 331(55.9)
Total 216(100.0) 175(100.0) 201(100.0) 592(100.0)
Age in complete months
6-8 48(22.2) 31(17.7) 36(17.9) 115(19.4)
9-12 55(25.5) 52(29.7) 73(36.3) 180(30.4)
13-18 63(29.2) 52(29.7) 59(29.4) 174(29.4)
19-23 50(23.2) 40(22.9) 33(16.4) 123(20.8)
Total 216(100.0) 175(100.0) 201(100.0) 592(100.0)
b) Socio-demographic characteristics of the mother
Age of the mother
15-49years 209(96.8) 173(99.0) 198(98.5) 580(98.0)
Above 50 years 7(3.2) 2(1.1) 3(1.5) 12(2.0)
Total 216(100.0) 175(100.0) 201(100.0) 592(100.0)
Highest education level of the mother
No formal education 5(2.3) 1(0.6) 2(1.0) 8(1.4)
Primary 125(57.9) 115(65.7) 130(64.6) 370(62.5)
Secondary 73(33.8) 55(31.4) 62(30.8) 190(32.1)
Tertiary 13(6.0) 4(2.3) 7(3.6) 24(4.1)
(college and university)
Total 216(100.0) 175(100.0) 201(100.0) 592(100.0)
Marital status of the mother
Single 34(15.7) 26(14.8) 41(20.4) 101(17.0)
Married 180(83.3) 147(84.0) 157(78.1) 484(81.8)
Widowed 1(0.5) 1(0.6) 1(0.5) 3(0.5)
Separated/divorced 1(0.5) 1(0.6) 2(1.0) 4(0.7)
Total 216(100.0) 175(100.0) 201(100.0) 592(100.0)

c)Socio-demographic characteristics of the household head
Sex of the household head

Male 201(93.1) 155(88.6) 158(78.6) 514(86.8)
Female 15(6.9) 20(11.4) 43(21.4) 78(13.2)
Total 216(100.0) 175(100.0) 201(100.0) 592(100.0)
Age of the household head
20-49 years 211(97.7) 172(98.3) 199(99.0) 582(98.3)
Above 50 years 5(2.3) 3(1.7) 2(1.0) 10(1.7)
Total 216(100.0) 175(100.0) 201(100.0) 592(100.0)
Highest education level of the household head
Primary 110(50.9) 95(54.2) 98(48.8) 303(51.2)
Secondary 95(44.0) 75(42.9) 101(50.2) 271(45.8)
Tertiary 11(5.1) 5(2.9) 2(1.0) 18(9.0)
college and university)
Total 216(100.0) 175(100.0) 201(100.0) 592(100.0
d) Average household size 510.13 6+0.16 5+0.12
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Table 2: Socio-economic Characteristics of the Study Population

Kisa North West Ugenya West Yimbo  Total N=592
Characteristics n (%) n (%) n (%) n (%)
Household house material
a) Type of roofing material
Grass/straw 15(7.0) 34(19.4) 17(8.5) 66(100.0)
Iron sheets 201(93.0) 141(80.6) 184(91.5) 526(100.0)
Total 216(100.0) 175(100.0) 201(100.0) 592(100.0)
b) Wall type
Mud 193(89.4) 127(72.6) 104(51.7) 424(71.6)
Bricks 12(5.6) 30(17.1) 91(45.3) 133(22.5)
Iron sheet 11(4.6) 18(10.3) 6(3.0) 35(5.9)
Total 216(100.0) 175(100.0) 201(100.0) 592(100.0)
c) Type of floor
Cemented 20(9.3) 52(29.7) 144(71.6) 216(36.5)
Earth floor 196(90.7) 123(70.3) 57(28.4) 376(63.5)
Total 216(100.0) 175(100.0) 201(100.0) 592(100.0)
d) Average monthly
household income (Ksh)  6002+8486 9352410434 49286515
e) Main source of income for the household head
Farming 47(21.8) 48(27.4) 24(11.9) 119(100.0)
Casual labour 77(35.6) 42(24.0) 39(19.4) 158(100.0)
Business 32(14.8) 45(25.7) 55(27.4) 132(100.0)
Employment 43(19.9) 24(13.7) 18(9.0) 85(100.0)
Other (e.g. fishing) 17(7.9) 16(9.1) 65(32.3) 98(100.0)
Total 216(100.0) 175(100.0) 201(100.0) 592(100.0)
f) Main source of income for the mother
None(housewives) 43(19.9) 41(23.4) 54(26.9) 138(23.3)
Farming 107(49.5) 68(38.9) 10(5.0) 185(31.3)
Casual labour 26(12.1) 22(12.6) 61(30.3) 109(18.4)
Business 34(15.7) 39(22.3) 71(35.3) 144(24.3)
Employment 6(2.8) 5(2.9) 5(2.5) 16(2.7)
Total 216(100.0) 175(100.0) 201(100.0) 592(100.0)
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Table 3: Maternal Perception on use of Edible Insects for Complementary

Feeding
Kisa North West Ugenya West Yimbo Total N=592

Variable n (%) n (%) n (%) n (%)
a) Maternal Perception on use of edible insects for complementary feeding
Strongly disagree 67(31.0) 52(29.7) 41(20.4) 160(27.0)
Disagree 91(42.1) 59(33.7) 79(39.3) 229(38.7)
Neutral 36(16.7) 28(16.0) 36(17.9) 100(16.9)
Agree 18(8.3) 29(16.6) 33(16.4) 80(13.5)
Strongly agree 44(1.9) 7(4.0) 12(6.0) 23(3.9)
b) Maternal Perception on satiety in feeding children other foods rather than edible insects
Strongly disagree 13(6.0) 20(11.4) 19(9.9) 52(8.9)
Disagree 26(12.0) 39(22.3) 27(13.4) 92(15.4)
Neutral 25(11.6) 31(17.7) 33(16.4) 89(15.0)
Agree 124(57.4) 63(36.0) 99(49.3) 286(48.3)
Strongly agree 28(13.0) 22(12.6) 23(11.4) 73(12.3)
c)Maternal Perception on better nutrient content in edible insects
Strongly disagree 46(21.3) 40(22.9) 35(17.4) 121(20.4)
Disagree 78(36.1) 50(28.6) 50(24.9) 178(30.1)
Neutral 63(29.2) 41(23.4) 64(31.8) 168(28.4)
Agree 26(12.0) 36(20.6) 41(20.4) 103(17.4)
Strongly agree 3(1.4) 8(4.6) 11(5.5) 22(3.7)
d) Maternal Perception edible insects having better taste than other foods
Strongly disagree 94(43.5) 45(25.7) 31(15.4) 170(28.7)
Disagree 63(29.2) 54(30.9) 42(20.9) 159(26.9)
Neutral 39(18.1) 29(16.6) 66(32.8) 134(22.6)
Agree 16(7.4) 32(18.3) 51(25.4) 99(16.7)
Strongly agree 4(1.9) 15(8.6) 11(5.9) 30(5.1)
e) Maternal Perception on children’s dislike on consumption of edible insects
Strongly disagree 5(2.3) 15(8.6) 6(3.0) 26(4.4)
Disagree 23(10.7) 26(14.9) 30(14.9) 79(13.3)
Neutral 99(45.8) 80(45.7) 93(46.3) 272(46.0)
Agree 68(31.5) 44(25.1) 64(31.8) 176(29.7)
Strongly agree 21(9.7) 10(5.7) 8(4.0) 39(6.6)
f) Maternal religion perception on consumption of edible insects
Strongly disagree 1(0.5) 7(4.0) 10(5.0) 18(3.0)
Disagree 2(0.9) 4(2.3) 5(2.5) 11(1.9)
Neutral 4(1.9) 2(1.1) 6(3.0) 12(2.0)
Agree 104(48.2) 82(46.9) 107(53.2) 293(49.5)
Strongly agree 105(48.6) 80(45.7) 73(36.3) 258(43.6)
g) Maternal Cultural perception on consumption of edible insects
Strongly disagree 1(0.46) 4(2.3) 6(3.0) 11(1.9)
Neutral 2(0.93) 2(1.1) 5(2.5) 9(1.5)
Agree 103(47.7) 86(49.1) 108(53.7) 297(50.2)
Strongly agree 109(50.5) 83(47.4) 83(41.3) 275(46.5)
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Table 4: Average Number of Food Groups Consumed by the Children 6-23

Months
Kisa North West Ugenya West Yimbo
Variable N=216 N=175 (N=201)
n (%) n (%) n (%) Total

Average number of food groups consumed

1 7(3.3) 7(4.1) 6(2.9) 20(3.4)

2 12(5.7) 24(14.0) 32(15.9) 68(11.5)

3 56(25.8) 45(26.1) 39(19.4) 140(6.8)

4 85(39.4) 58(33.1) 57(28.4) 200(33.8)

5 42(19.4) 32(18.5) 56(27.9) 130(22.0)

6 12(5.7) 9(5.2) 10(5.0) 31(5.2)

7 2(0.7) 0 1(0.5) 3(0.5)

Attained MDD 141(65.3) 99(56.6) 124(61.7) 364(61.5)

Did not attain MDD  75(34.7) 76(43.4) 77(38.3) 228(38.5)
Table 5: Status of Edible Insect Consumption

No. of days West Ugenya West Yimbo Kisa North Total

Never n (%) 138(78.9) 194(96.5) 132(61.1) 464(78.4)

1-2 days n (%) 23(13.1) 2(1.0) 57(26.4) 82(13.9)

3-4 days n (%) 4(2.3) 2(1.0) 15(6.9) 21(3.5)

>5 days n (%) 10(5.7) 3(1.5) 12(5.6) 25(4.2)
ng: https://doi.org/10.18697/ajfand.131.22905 26697
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Weight for height z scores N %
West Ugenya

<-3SD (Severely malnourished) 3 1.7
-3SD to <-2SD (Moderately malnourished) 8 4.6
-1SD to +2SD (Normal WHZ) 159 90.9
>+2SD (Overweight/obese) 5 29
Total 175 100.0
Mean WHZ+SD 0.23+1.64

Mean MUAC%SD 14.28%1.95

West Yimbo

<-3SD (Severely malnourished) 4 2.0
-3SD to <-2SD (Moderately malnourished) 10 5.0
-1SD to +2SD (Normal WHZ) 184 91.5
>+2SD (Overweight/obese) 3 1.5
Total 201 100.0
Mean WHZ+SD 0.25+1.41

Mean MUAC%SD 14.64+2.26

Kisa North

<-3SD (Severely malnourished) 3 1.4
-3SD to <-2SD (Moderately malnourished) 10 4.6
-1SD to +2SD (Normal WHZ) 201 93.1
>+2SD (Overweight/obese) 2 0.9
Total 216 100.0
Mean WHZ+SD 0.35%2.18

Mean MUAC%SD 14.12+1.91
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Table 7: Height-for-age z-scores for children 6-23 months

Height for age z scores N %
West Ugenya

<-3SD (Severely stunted) 15 8.6
-3SD to <-2SD (Moderately stunted) 19 10.9
-1SD to +2SD (Normal HAZ) 141 81.0
Total 175 100.0
Mean HAZ+SD -1.00%1.65

West Yimbo

<-3SD (Severely stunted) 18 9.0
-3SD to <-2SD (Moderately stunted) 22 10.9
-1SD to +2SD (Normal HAZ) 161 80.1
Total 201 100.0
Mean HAZ+SD -0.81%1.71

Kisa North

<-3SD (Severely stunted) 19 8.8
-3SD to <-2SD (Moderately stunted) 24 11.1
-1SD to +2SD (Normal HAZ) 173 80.1
Total 216 100.0
Mean HAZ+SD -0.64+2.30

Table 8: Weight-for-age z-scores for children 6-23 months

Weight for age z scores N %
West Ugenya

<-3SD (Severely underweight) 5 2.9
-3SD to <-2SD (Moderately underweight) 11 6.3
-1SD to +2SD (Normal WAZ) 159 90.9
Total 175 100.0
Mean WAZ+SD -0.37%1.37

West Yimbo

<-3SD (Severely underweight) 6 3.0
-3SD to <-2SD (Moderately underweight) 12 6.0
-1SD to +2SD (Normal WAZ) 183 91.0
Total 201 100.0
Mean WAZ+SD -0.27%1.23

Kisa North

<-3SD (Severely underweight) 4 1.9
-3SD to <-2SD (Moderately underweight) 15 6.9
-1SD to +2SD (Normal WAZ) 197 91.2
Total 216 100.0
Mean WAZ+SD -0.15%1.46
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