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ABSTRACT

Malnutrition remains a leading cause of morbidity and mortality among children under 5 years worldwide. In Kenya, the
situation is further aggravated by climate change, which disrupts agricultural productivity and limits access to nutrient-rich
foods. This study explored the availability, seasonal patterns, and preservation of local foods as strategies for improving minimum
dietary diversity (MDD) among children under 5 in Siaya County, Kenya. A cross-sectional study employing both descriptive
and inferential statistical analyses was conducted among children aged 0-60 months, their caregivers, and local food vendors.
Anthropometrics were assessed using World Health Organization (WHO) standards, and questionnaires captured demographic,
dietary, and seasonal food availability information. Statistical analyses included Chi-square tests and logistic regression. Results
showed low consumption of nutrient-rich foods such as legumes/nuts, eggs, and flesh foods, with only 19% (n = 21) of children
meeting MDD. Children who met MDD consumed significantly more legumes/nuts, eggs, and flesh foods (p < 0.001). They also
showed that children had an average age of 16.7 months; 58% (n = 64) were female, and 71.2% (n = 78) were between 6 and 23
months old. This study highlights dietary vulnerability among children aged 6-23 months and emphasizes the need to strengthen
dietary diversity and food preservation practices.

1 | Introduction high, with chronic malnutrition affecting approximately 30.6%

of children under 5 compared to the global average of 22%

Malnutrition remains a critical global health challenge, affect-
ing more than 820 million people worldwide and contributing
substantially to morbidity and mortality among children under 5
years. In 2020, approximately 1.3 billion individuals experienced
nutritional insecurity [1, 2]. Undernutrition remains a major
cause of disease burden, particularly in low- and middle-income
countries, where children under 5 are disproportionately affected.
[3]. In East Africa, the burden of child malnutrition is extremely

[4]. Wasting, an indicator of acute malnutrition, affects about
5% of children in the region [5]. Kenya continues to face a
serious malnutrition crisis, with 18% of children under 5 classified
as stunted and malnutrition contributing to nearly half of the
approximately 70,000 annual deaths among children in this age
group [6]. In Siaya County, the situation is more severe than
national averages, with stunting at 19.2%, underweight at 7.0%,
and wasting at 1.7% [6].

This is an open access article under the terms of the Creative Commons Attribution License, which permits use, distribution and reproduction in any medium, provided the original work is properly

cited.

© 2026 The Author(s). Public Health Challenges published by John Wiley & Sons Ltd.

Public Health Challenges, 2026; 5:€70200
https://doi.org/10.1002/puh2.70200

10f10


https://doi.org/10.1002/puh2.70200
https://orcid.org/0009-0001-1608-3790
https://orcid.org/0009-0004-5517-0864
https://orcid.org/0000-0002-5565-2415
mailto:gladwelkuya@gmail.com
http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1002/puh2.70200

Climate change intensifies malnutrition in Sub-Saharan Africa
by disrupting food systems through altered rainfall patterns and
increasingly frequent extreme weather events, such as droughts
and floods [7]. These environmental shifts reduce the availability,
diversity, and nutrient quality of food [8]. This shift increases
risks of undernutrition and micronutrient deficiencies [3]. Mini-
mum dietary diversity (MDD), a proxy indicator of diet quality,
measures the proportion of children aged 6-23 months who
consume foods from at least five of the eight World Health
Organization (WHO)-recommended food groups within a 24 h
period [3]. Studies show that diverse diets incorporating locally
available foods enhance resilience to climate variability [9]. In
Siaya County, however, seasonal food shortages, limited food
preservation methods, and climate variability limit households’
ability to consistently meet MDD requirements [10]. Existing
interventions have focused primarily on increasing food quantity
with limited attention to improving dietary quality and diversity,
leaving micronutrient deficiencies largely unaddressed [11, 12].

Although indigenous foods and traditional preservation practices
can improve dietary diversity, their seasonal availability and
nutritional contribution remain insufficiently studied [13]. More-
over, few studies have examined how intra-seasonal dietary diver-
sity fluctuates in response to climate shocks or how integrated
socioeconomic and environmental factors shape child nutrition
outcomes in Siaya County [14, 15]. This study addresses key gaps
by examining seasonal food availability, preservation methods,
and dietary diversity among children under 5 in Siaya County.
Understanding these factors is essential for designing contextual,
climate-resilient nutrition strategies aimed at improving MDD
and enhancing child nutrition outcomes among children under
5 in Siaya County, western Kenya.

2 | Materials and Methods

2.1 | Study Site

This study was conducted between May and July 2024 in Siaya
County, located in Western Kenya (Figure 1). The county’s
economy relies mainly on agriculture, and it experiences a
bimodal rainfall pattern with alternating wet and dry seasons and
receives between 800 and 2200 mm of rainfall annually. These
climatic conditions strongly influence agricultural productivity,
seasonal food availability, and household food security [16].
Despite multiple development efforts, Siaya County continues to
face challenges, including poverty, low agricultural productivity,
high food insecurity, and a high burden of infectious diseases.
These overlapping factors significantly affect the nutritional
status of children under 5 years.

2.2 | Study Population and Design

The study population comprised caregivers of children aged 0-
60 months attending Siaya County Referral Hospital and food
vendors operating in selected markets. Caregivers provided infor-
mation on feeding practices, dietary quality, and household food
availability, whereas vendors provided data on seasonal changes
in food supply and price variations. A cross-sectional study design
incorporating both descriptive and inferential statistical analyses

was used. A pilot study was conducted at Bondo Sub-County
Hospital among 10% (n = 11) of the sample size to pretest the
tools and refine the questionnaires used in the main study. The
study focused on identifying and evaluating locally available
foods and dietary strategies to improve diversity during wet and
dry seasons. Data collection was conducted using structured
and unstructured questionnaires. A market survey was also
conducted using random sampling to assess seasonal variations
in food availability. The cross-sectional design was chosen for its
strength in estimating prevalence and exploring associations [18].

2.3 | Inclusion Criteria

Participants were eligible if they met the following criteria:
* Caregivers of children aged 0-60 months residing within the

study area.

* Children presenting at the facility with indicators of undernu-
trition (stunting, wasting, or underweight).

* Caregivers who provided informed consent.

* Food vendors operating within major markets in Siaya County
and willing to participate.

2.4 | Exclusion Criteria

Participants were excluded if

* The child was older than 5 years.
* The caregiver or child resided outside the study area.

* The child had medical conditions unrelated to nutrition, such
as congenital abnormalities or chronic non-nutrition-related
illnesses, as these could confound nutritional assessment.
Verification was done using clinic records and caregiver
reports.

* The caregiver or vendor declined to participate.

2.5 | Sample Size Determination

The sample size was calculated using Cochran’s formula suitable
for populations greater than 10,000, N > 10,000 [19]:

Z?*P(1-P)
N==—"pn

where Z = 1.96 (95% confidence level); P = 0.19 (prevalence of
malnutrition from [6]); D = 0.05 (margin of error).

As the target population was less than 10,000 (202 caregivers
visiting the nutritional clinic), the initial sample size was adjusted
using the finite population correction (FPC) formula:

n 237

TR N 1+ @700 - 0

After adjustments and accounting for nonresponse, the final
sample size was 110 participants. This sample size was deemed
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FIGURE 1 | Siaya Countyin Kenya [17].

sufficient to detect meaningful differences in dietary diversity and
food availability.

2.6 | Sampling Technique

Purposive non-probability and systematic probability sampling
were utilized. The eligible children were those aged 0-60 months
and those who met the inclusion criteria. The selection was done
as follows:

2.6.1 | Selection of Hospital and Ward

Siaya County Referral Hospital was purposively selected, because
it is one of the poorest counties in Kenya, and other problems
within the community include low farm productivity, high rates
of unemployment, and, most strikingly, resource-constrained
health facilities due to poverty. In addition to this, Siaya County
also has one of the highest rates of morbidity and mortality in the
country due to infectious diseases. Pediatric ward was purposively
selected because this is where children aged 0-60 months are
admitted.

2.6.2 | Selection of the Children From the Ward

In the ward, systematic sampling was utilized to select eligible
children who met the inclusion criteria. Admission books in
the pediatric ward were utilized. The interval was every second
child in the admission books in the pediatric ward. The first two
children in the register books and admission books in the ward

were selected at random by balloting to determine the starting
point. Data were collected until the required number of eligible
(110) children in the ward was reached.

2.6.3 | Sampling Interval

To determine the interval for systematic sampling, the sample size
was divided by the total population of children aged 0-60 months
who met the inclusion criteria and were admitted at the pediatric
ward.

2.6.4 | Sampling Frame

A sampling frame was used because all the units from the
sampling frame could have an equal chance to be drawn and to
occur in the sample. The sampling frame was all the children aged
0-60 months together with their caregivers in the study area and
those whose caregivers gave consent for the study.

2.6.5 | Sampling Unit

The sampling unit included all caregivers with eligible children

and caregivers who gave consent for the study.

2.7 | Data Collection

Data collection employed both
questionnaire-based methods.

anthropometric  and
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2.7.1 | Anthropometric Assessments

Measurements included

* Weight using calibrated Salter scales.
* Length/height using standardized measuring boards.

* Mid-upper arm circumference (MUAC) using MUAC
tapes. (All equipment underwent daily calibration, and mea-
surements were taken twice by the same trained assessor to
minimize interobserver variability.)

2.7.2 | Questionnaires and Market Surveys
Structured and unstructured questionnaires were used to gather
data on:

* Demographic characteristics.
* Socioeconomic status.

* Dietary habits.

* Seasonal food availability.

* Food preservation practices.

Market vendors were sampled using simple random sampling,
and data were collected on seasonal variations in the availability
and price of key food items.

2.8 | MDD Assessment

MDD was assessed using the [3] updated food groups, consisting
of eight categories: breastmilk, grains, roots and tubers, legumes,
nuts and seeds, dairy products, flesh foods, eggs, vitamin A-rich
fruits and vegetables, and other fruits and vegetables.

Children who consumed foods from five or more food groups
within the previous 24 h were classified as meeting MDD
requirements.

2.9 | Data Analysis

Data were analyzed using SPSS version 2016. Descriptive statistics
summarized demographic data, anthropometric characteristics,
and dietary patterns. WHO Anthro software generated standard-
ized Z-scores for height-for-age (HAZ), weight-for-age (WAZ),
and weight-for-height (WHZ). The normality was assessed using
the Shapiro-Wilk test, supported by visual inspection of his-
tograms and Q-Q plots. Most continuous variables (age, weight,
height, MUAC, and birth weight) followed a normal distribution
(p > 0.05). Therefore, results were reported as mean + SD,
consistent with the WHO Child Growth Standards, which present
anthropometric indices (HAZ, WAZ, and WHZ). This approach
also supports parametric analyses, such as logistic regression,
which identified predictors of dietary diversity and nutritional
outcomes. For skewed variables, median and IQR were also
checked, showing results consistent with mean + SD. Chi-

TABLE 1 |
months in Siaya County, Kenya.

Sociodemographic characteristics of children aged 0-60

Frequency Percentage

Characteristic Category (n) (%)
Gender of the child Male 46 42.0
Female 64 58.0
Age of the child in <6 1 9.9
months
6-23 78 71.2
24-59 21 18.9
Age of the childin  Mean (SD) — 16.7 (12.6)
months
Birth weight (g) <2500 12 11.0
2500-4600 98 89.0
Birth weight (g) Mean (SD) — 3079.8
(594.4)
Number of under 5 1 45 41.1
in the household
2 41 37.5
3 19 17.0
4+ 5 4.5
Z-score —4 28 25.2
-3 16 14.4
-2 36 333
-1 13 11.7
0 17 15.3
Stunting No 102 92.9
Yes 8 7.1
Current weight (g) Mean (SD) — 9846.4
(832.1)
Current height Mean (SD) — 75.29 (56.1)
(cm)
MUAC (cm) Mean (SD) — 14.7 (20.9)

Abbreviation: MUAC, mid-upper arm circumference.

square tests were used to assess associations between categorical
variables [20, 21].

3 | Results

3.1 | Sociodemographic Characteristics of the
Children

The sociodemographic and anthropometric characteristics of
children aged 0-60 months in Siaya County, Kenya are presented
in Table 1. Of these, 58.0% (n = 64) were female and 42.0% (n = 46)
were male. The mean age was 16.7 months (SD = 12.6), with the
majority 71.2% (n = 78), aged between 6 and 23 months, 18.9%
(n = 21) between 24 and 59 months, and 9.9% (n = 11) under 6
months. Average birth weight was 3079.8 g (SD = 594.4), with
11.0% (n = 12) classified as low birth weight (<2500 g) and 89.0%
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FIGURE 2 | Seasonal distribution of household food group consumption.

(n = 98) within the normal range of 2500-4600 g. Household
composition data indicated that 41.1% (n = 45) of children lived
in households with one child under 5 years, 37.5% (n = 41) with
two, 17.0% (n = 19) with three, and 4.5% (n = 5) with four or
more children under 5. Nutritional assessment using Z-score
distributions showed notable deviation from standard growth
metrics: 25.2% (n = 28) had Z-scores of —4 SD, 14.4% (n = 16) at
—3SD, and 33.3% (n =36) at —2 SD. 72.9% (n = 80) of children had
scores below —2 SD. An additional 11.7% (n = 13) were at —1 SD,
whereas 15.3% (n = 17) fell at 0 SD. Despite this, only 7.1% (n = 8)
met the criteria for stunting, with 92.9% (n = 102) not classified
as stunted. Anthropometric measures revealed a mean current
weight 0f 9846.4 g (SD = 832.1). The average height of the children
was 75.29 cm (SD = 56.1), and their average MUAC was 14.7 cm
(SD = 20.9). These measurements showed significant variability
as indicated by the relatively large standard deviations.

3.2 | Seasonal Household Food Availability

Results for the household food group availability revealed distinct
trends (Figure 2). Grains, roots, tubers, and plantains were uni-
versally available, with 100.0% (n = 110) of households reporting
availability, showing widespread availability. Legumes and nuts
exhibited near-universal availability, with 99.1% (109) of house-
holds reporting access. Vitamin A-rich fruits and vegetables were
accessible to 96.4% (n = 106) of households. Among animal-
source foods, flesh foods (meat, fish, and poultry) were available
to 92.0% (101) of households, dairy products were available to
71.7% (n = 85), and eggs were available to 75.0% (n = 83). Other
fruits and vegetables had the lowest reported availability, with
38.4% (n = 42) of households indicating access.

33 |
Foods

Household Consumption and Preservation of

The results indicate that among the grains, roots, and tubers
food group, maize had the highest fresh consumption of 90.2%
(n =101) and preservation rate of 51.8% (n = 58) across all food

items (Table 2). Sweet potato, cassava, and Irish potato showed
moderate fresh consumption of 62.5%-67.9% (n = 70-76) but lower
preservation rates of 25.9%-28.6% (n = 29-32). Rice and millet
were consumed fresh by 54.5%-69.6% (n = 61-78) of households,
with preservation rates between 30.4% and 38.4% (n = 34-43).
Yams had the lowest fresh consumption of 6.3% (n = 7) and
preservation of 0.9% (n =1) in this group. Among the legumes and
nuts, beans recorded the highest fresh consumption 75.9% (n = 85)
and preservation of 50.9% (n = 57), whereas groundnuts and green
gram had moderate consumption and preservation rates. Peas,
sesame, amaranth seeds, and lentils showed comparatively lower
consumption and preservation. In the vitamin A-rich fruits and
vegetables category, kales and other green leafy vegetables had
the highest fresh consumption of 80.4% and 85.7% (n = 90 and
96) and preservation of 19.6% and 24.1% (n = 22 and 27). Mangoes
and papayas also had substantial fresh consumption but lower
preservation. Other vegetables, such as cabbage, exhibited mod-
erate to low consumption and preservation rates. Oranges had
the lowest consumption and preservation among other fruits, at
10.7% and 2.7% (n = 12 and 3), respectively. (“Rice was consumed
fresh” means it was consumed cooked on the day of preparation
and stored as dry grains; preservation methods beyond this were
not applicable. Green leafy vegetables described in this study were
amaranth leaves, cowpeas leaves, black nightshade, jute mallow,
pumpkin leaves, spider plant.)

3.4 | Minimum Dietary Diversity

Among children who met the MDD criteria, maize was the
predominant staple, consumed by 95.2% (n = 20) (Table 3). Other
grains and tubers, including rice at 47.6% (n = 10), millet at
42.9% (n = 9), and Irish potato at 42.9% (n = 9), were moderately
consumed, whereas sorghum at 23.8% (n = 5) and sweet potato at
28.6% (n = 6) had lower consumption rates. In the legumes and
nuts category, beans, peas, and groundnuts were each consumed
by 33.3% (n = 7) of children, whereas amaranth seeds were less
common at 23.8% (n = 5). Dairy consumption varied: Fresh milk
was consumed by over half of the children (52.4% (n = 11)),
whereas infant formula (28.6% (n = 6)) and other dairy products

Public Health Challenges, 2026

50f10



TABLE 2 | Household consumption and preservation of selected

TABLE 3 | Local foods consumed by children meeting minimum

foods. dietary diversity (MDD).
Fresh con- Food group Food item Yes (%) No (%)
sumption Preservation - )
Food group Food item n (%) n (%) Grains, roots, and Maize 20(95.2) 1(4.8)
tubers
Grains, roots, Maize 101 (90.2) 58 (51.8) Millet 9 (42'9) 12 (57-1)
and tubers .
Rice 10 (47.6) 11(52.4)
Millet 61 (54.5) 34 (30.4)
Sorghum 5(23.8) 16(76.2)
Rice 78(69.6)  43(38.4)
Sweet potato 6(28.6) 15(71.4)
Sorghum 47 (42.0) 28 (25.0) .
Irish potato 9(42.9) 12(57.1)
Sweet potato 76 (67.9) 32(28.6)
Legumes, nuts, and Beans 7(33.3) 14 (66.7)
Cassava 75 (67.0) 29 (25.9) seeds
Irish pOtatO 70 (62.5) 31 (27.7) Peas 7 (33'3) 14 (66.7)
Yams 7(6.3) 1(0.9) Groundnut  7(33.3) 14(66.7)
Legumes, nuts, Beans 85(75.9) 57 (50.9) Amaranth seeds 5(23.8) 16 (76.2)
and seeds . .
Dairy products Fresh milk 11(52.4) 10 (47.6)
Peas 24 (21.4) 19 (17.0)
Infant formula 6(28.6) 15(71.4)
Green grams 52 (46.4) 37 (33.0) .
Other dairy 7(33.3) 14(66.7)
Groundnut 52 (46.4) 30 (26.8) products
Sesame 10 (8.9) 10 (8.9) Flesh foods Chicken meat  5(23.8) 16(76.2)
Amaranth seeds 7(6.3) 2(1.8) Beef 3(143) 18(85.7)
Vitamin A-rich Kales 90 (80.4) 22 (19.6) Fish 14(66.7) 7(33.3)
fruits and .
vegetables Eggs Chicken egg 8(38.1) 13(61.9)
Green leafy 96 (85.7) 27 (24.1) Vitamin A-rich foods Kales 6(28.6) 15(71.4)
vegetables Other vitamin 9 (42.9) 12(57.1)
Mango 80 (7.4)  20(17.9) A-foods
Papaya 59 (52.7) 17 (15.2)
Spinach 45(40.2) 9(8.0) nuts were reported in the diets of 71.4% (n = 15) of the adequate
c group compared to 34.1% (n = 30) of the inadequate group
arrot 19(17.0) 6.4 (p value = 0.0017). Dairy products were consumed by 61.9%
Pumpkin 34(30.4) 10(8.9) (n = 13) of children meeting MDD compared to 53.8% (n = 48)
Other fruits Cabbage 70 (62.5) 15 (13.4) MDD-inadequate children. There was a significant difference
and vegetables in proportion flesh consumption between children who had
Oranges 12(10.7) 327) adequate MDD (66.7% (n = 14)) and those with inadequate MDD

(33.3% (n = 7)) were less frequently reported. Flesh food intake
showed clear variation with fish being the most commonly
consumed animal-source food with 66.7% (n = 14). Chicken meat
and pork were each reported by 23.8% (n = 5) of children, whereas
beef had the lowest consumption of 14.3% (n = 3). Chicken eggs
were consumed at 38.1% (n = 8). Vitamin A-rich foods were
consumed at moderate levels, with 42.9% (n = 9) of children
reporting intake of other vitamin A-rich foods and 28.6% (n = 6)
consuming kales.

Children who met the MDD threshold consumed foods from all
seven groups more frequently than those who did not (Figure 3).
The most commonly consumed group was grains, roots, and
tubers in 76.2% (n = 16) of children with adequate MDD and
87.9% (n = 78) of those with inadequate MDD. Legumes and

(33% (n = 29)) (p value = 0.0044). The greatest difference was
observed in egg consumption where 42.9% (n = 9) of MDD-
adequate children ate eggs compared to 3.3% (n = 3) of MDD-
inadequate children. Vitamin A-rich fruits and vegetables were
consumed by 61.9% (n = 13) of children meeting MDD compared
to 46.2% (n = 41) MDD-inadequate children. Other fruits and
vegetables were the least consumed food group, reported in
only 19% (n = 4) of children meeting the MDD threshold and
6.6% (n = 6) among those with inadequate dietary diversity.
(Differences in consumption between children who met and did
not meet the MDD threshold were assessed using Chi-square tests
of proportions, with significant differences observed (p < 0.001).)

3.4.1 | MDD Proportion

As shown in Figure 4, the MDD proportion, determined on
the basis of a 24 h recall method, meeting the WHO threshold

6 of 10
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(=5 food groups), showed that 21 (19%, 95% CI: 12.5-27.2) of
the children had achieved MDD. (Exclusive breastfeeding for
infants under 6 months was not assessed, since the MDD indi-
cator applies only to children aged 6-23 months who consume
complementary foods.)

4 | Discussion

The sociodemographic and anthropometric characteristics of
children under 5 years old in Siaya County indicate significant
nutritional vulnerabilities. A large proportion of these children
are between 6 and 23 months of age. This is a critical devel-
opmental stage marked by rapid growth and increased risk of
nutrient deficiencies due to elevated nutritional demands [22].
The mean birth weight was within normal limits. However, 11%
(n=12) of children were born with low birth weight. This suggests
possible maternal health challenges, including poor nutrition,

Food group consumption based on dietary diversity. MDD, minimum dietary diversity.

anemia, and inadequate antenatal care. Recent studies confirm
that maternal anemia, depression, and underweight status sig-
nificantly raise the risk of low birth weight [23, 24]. Although
stunting affected 7.1% (n = 8) of children, almost three-quarters
had lower HAZ Z-scores indicating widespread growth faltering.
This highlights the limitations of binary stunting measures
and supports using full Z-score distributions for more sensitive
detection of chronic undernutrition [25, 26]. MUAC measure-
ments showed high variability, possibly due to true differences
in nutritional status or inconsistent measurement techniques.
Although repeated measurements by the same observer are
reliable, interobserver variability remains a concern, particularly
in community settings [27, 28].

As this was a cross-sectional study, the reported high proportions
of households accessing staple and protein foods reflect availabil-
ity at the time of data collection, rather than consistent access over
time. However, availability of nutrient-dense foods, such as fruits,
vegetables, dairy products, and eggs, remains limited. Dietary
imbalance contributes to insufficient intake of critical micronu-
trients that are vital for fetal development, immune competence,
and linear growth in children [29]. Despite widespread consump-
tion of staples and pulses, dietary diversity remains suboptimal.
Intake of non-vitamin A-rich fruits and vegetables is low, and
consumption of animal-source foods is inconsistent. This is has
been attributed to seasonal variability, limited market access,
and sociocultural factors that reduce diet quality and nutritional
adequacy [30]. Similar studies have revealed consistent dietary
patterns characterized by heavy reliance on staple crops and
limited intake of diverse, nutrient-rich foods. A previous study
conducted in Ugenya revealed that households heavily rely on
maize, beans, and cassava, while consuming few fruits and
vegetables, contributing to undernutrition [31]. Similarly, an
earlier study in Rarieda highlighted that cultural norms, seasonal
food preferences, and gender roles significantly influence food
choices often restricting access to micronutrient-rich foods [30].
Comparable trends have been observed across East Africa, where
structural barriers continue to limit dietary diversity at the house-
hold level [29, 32]. In Kenya, food insecurity remains a persistent
challenge. According to KIPPRA [29], only 22.3% of Kenyan
households are classified as food secure, with rural populations

Public Health Challenges, 2026
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disproportionately affected. Agricultural interventions such as
irrigation and improved seed varieties have enhanced food
production. However, access remains inequitable due to gender-
based resource disparities and limited distribution infrastructure.
Structural factors such as land tenure, livestock ownership, and
market access influence food security in Sub-Saharan Africa.
These factors play a key role in determining household food
availability and access. Moreover, climate variability, economic
shocks, and global supply disruptions have increased child
malnutrition and worsened nutritional vulnerabilities [33, 34].

Household-level food availability and consumption are signifi-
cantly influenced by postharvest preservation practices. Maize
and beans are the main dietary staples, consumed both in fresh
form and preserved for future use. Maize, the leading crop, is
traditionally stored in granaries or sacks, but losses of 21%-
36% occur due to pests, moisture, and poor handling [35]. The
adoption of hermetic storage, such as PICS bags, has cut losses to
below 1%, preserved grain quality, and strengthened household
food security [36-38]. Roots and tubers, such as sweet potato,
cassava, and Irish potato, are important components of local diets.
However, they are rarely preserved due to their high perishability
and the lack of suitable storage facilities. Under normal storage
conditions, sweet potatoes have a postharvest shelf life of only
4-7 days. This short storage period limits their availability
during scarcity unless they are processed through drying or
fermentation [39]. Vitamin A-rich leafy vegetables, including
kale, cowpea leaves, and amaranth, are primarily consumed
fresh. They are rarely preserved due to their delicate structure and
high susceptibility to spoilage. Traditional preservation methods,
including sun drying and fermentation, are still widely used.
However, the uptake of improved technologies is hindered by
economic constraints, limited extension support, and inadequate
infrastructure [40]. Pulses are well suited to preservation through
sun drying, which extends their shelflife and supports year-round
availability. Pulses provide key nutrients, and their preservation
is essential for dietary adequacy in resource-limited settings
[41]. Limited preservation of nutrient-rich foods like fruits and
vegetables causes seasonal dietary shortages. Increasing the use
of advanced preservation techniques, including solar drying,
safe storage systems, and community training, has the potential
to enhance dietary diversity. Such methods could also help
ensure more consistent year-round access to essential nutrients
[42]. Preservation practices are a strategic means of reducing
seasonal food insecurity and strengthening household resilience
to fluctuations in food supply.

Among children under 5 who met the MDD threshold, maize
was the predominant staple, consumed by 95.2%. In contrast,
intake of other staples, such as sorghum and sweet potato, was
considerably lower. Previous studies show that cereals like maize
provide important sources of energy. However, when consumed
alone, they lack sufficient nutrients and can increase the risk
of micronutrient deficiencies if dietary diversity is limited [43].
It is also evident that in Western Kenya, although staples like
sorghum are available, cultural preferences especially during
hunger seasons favor maize limiting dietary diversity. Only about
one-third of the children consumed pulses, which is modest
considering their affordability and nutritional benefits as sources

of protein and micronutrients. Similar studies elsewhere show
that legume consumption among young children is below recom-
mended levels thus limiting dietary diversity and nutrient intake.
Mekonen [44] found low legume consumption in Ethiopian
children aged 6-23 months, highlighting the need to promote
legumes to improve diet quality in the region. Animal-source
food consumption varied among children at the time of the study,
with eggs more commonly consumed among those meeting the
MDD threshold; however, these findings reflect cross-sectional
intake rather than longitudinal patterns. Intervention studies
have shown that giving one egg per day significantly improves
the chances of meeting MDD thresholds, although effects on
linear growth may be limited [45]. Other studies show that
eating animal-source foods improves growth and lowers stunting
risk more effectively than plant-based foods alone [46]. Animal-
source foods in Sub-Saharan Africa effectively improve growth
and reduce stunting compared to plant-based foods [47]. Fruit
and vegetable consumption was notably low, with few children
meeting the MDD consuming them and none among those with
inadequate MDD. Despite local production, fruit and vegetable
intake in East Africa remains far below recommended levels
[48]. For example, a Kenyan survey reported that 95% of women
consumed inadequate amounts of fruits and vegetables, a pattern
also observed in national data for the adult population [49]. This
study adopted cross-sectional design that lacks the capacity to
capture temporal relationships and increased the likelihood of
noncausal associations. The study has been done in a single
site with limited environmental and sociodemographic diversity
making it difficult to generalize the findings in heterogeneous
populations. In addition, the participant’s selection based on
predefined criteria may have introduced selection bias affecting
representativeness of the findings.

5 | Conclusions

This study highlights the significant dietary and nutritional
vulnerabilities among children under 5 years in Siaya County.
Dietary diversity was generally low, with only a small pro-
portion of children meeting the WHO-recommended MDD.
Consumption of nutrient-dense foods, such as pulses, eggs, and
flesh foods, was limited, largely due to seasonal fluctuations in
availability and affordability. These challenges were compounded
by socioeconomic constraints and the effects of climate variability
on local food systems. Traditional food preservation methods,
including sun drying and smoking, remain important strate-
gies for extending food availability during periods of scarcity.
However, their potential to support dietary diversity could be
strengthened through improved training on safe and nutrient-
preserving practices. Overall, the findings underscore the need
for integrated, context-specific interventions that enhance dietary
quality among young children. Efforts to improve nutrition
outcomes should focus on strengthening household food secu-
rity, promoting consumption of locally available nutrient-dense
foods, and increasing caregiver awareness of optimal feeding
practices. Enhancing climate-resilient agricultural practices and
supporting community-based nutrition programs could further
contribute to improving the nutritional status of children in the
county.
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