
affect a substantial proportion of children, 
particularly in rural areas. Indeed, the global 
statistics on child malnutrition are truly alarming. 
An estimated 149 million children under five-year- 
olds had chronic malnutrition as reported by World 
Health Organization (WHO) and United Nations 

Children Development Fund.
1

Additionally, the 
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Abstract 

Background: Breastfeeding is widely recognized as the gold standard for infant feeding in the first six 
months of life, providing essential nutrients and antibodies for optimal growth and development. 
However, suboptimal breastfeeding practices and inadequate complementary feeding can contribute to 
malnutrition. This study assessed complementary feeding practices associated with nutritional status in 
breastfed children. 
Materials and methods: The study population were children aged 6 to 59 months in Kericho County. 
The study was designed as an institutional based cross-sectional survey of children seen in Kericho 
County Referral Hospital and Kakaptet Sub- County Hospital. Simple random sampling was used to 
select 172 study participants across these hospitals. Descriptive statistics, chi square and Fischer’s exact 
tests were carried out. Additionally, both unadjusted and adjusted odds ratio were obtained using 
multinomial regression analysis. Ethical standards were strictly adhered to throughout the study. 
Results: Findings revealed that 75 (43.6%) children were aged between 24 and 59 months, 55 (32%) 
were aged 9 to 23 months and 42 (24.4%) were aged 6 to 8 months. Approximately two-thirds of 
caregivers had attained secondary education (n=77, 44.8%). Stunting was prevalent in 25% of the 
children, while both wasting and underweight affected 23.8%. Approximately 39% of caregivers 
introduced their children to complementary feeds before six months of age. Only 39.2% of children aged 
6 to 23 months consumed five or more food groups for minimum dietary diversity (MDD). In the study, 
95.9% of the children met the recommended minimum meal frequency (MMF), but only 39.2% had the 
minimum acceptable diet (MAD). 
Conclusion: Introduction of complementary food after 6 months reduced the likelihood of wasting and 
stunting. Implementing targeted nutrition interventions for children aged 6 to 59 months in Kericho 
County is imperative. 
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Introduction 
Malnutrition remains a significant public health problem in many developing countries, including 
Kenya. Despite significant advancements in child health, stunting, underweight, and wasting continue to 
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prevalence of wasting and stunting in Africa was 
6.8% and 34.8% respectively.

1,2 
Similar trends were 

observed in Kenya with a prevalence of stunting, 
wasting and underweight of 18%, 5% and 10% 
respectively

2
. With up to 45% of child deaths 

globally being linked to malnutrition, these 
statistics shows an undesired state of child 
malnutrition which demand immediate action.

1 

Breastfeeding is widely recognized as the gold 
standard for infant feeding in the first six months of 
life, providing essential nutrients and antibodies for 
optimal growth and development. Recent data 
reported that 823,000 deaths of the under-five-year- 
old children were preventable by optimal 
breastfeeding.

3 
Additionally, WHO observed that 

mortalities, especially in developing countries, 
could be reduced by 20% in the first two years of life 
with appropriate breastfeeding and complementary 

to 59 months. Two institutions used as the study site 
were Kapkatet Sub-County Hospital which is 
located at latitude and longitude coordinates of - 
0.629716 and 35.197243 respectively and Kericho 
County Referral Hospital located at latitude and 
longitude coordinates of 0.3713° S, 35.2801° E 
respectively. The two institutions are major referral 
hospitals within Kericho County, especially for 
children with severely acute malnutrition and those 
with moderate acute malnutrition that occurs with 
complications. 

Study population and sampling procedure 
The study population consisted of children aged 6 to 
59 months attending the child welfare clinic. 
Children who were critically ill and required 
intensive medical care were excluded from the 
study to minimize the risk of additional stress and 

feeding pract ice.  
4  

However, suboptimal  potential harm. A sample size of 172 children was 

breast feeding pract ices  and inadequate  
complementary feeding can contribute to 
malnutrition.

5 

Previous studies have reported various factors 
associated with child malnutrition, including 
maternal education, socioeconomic status, 
breastfeeding and complementary feeding 
practices. In Kenya, studies have investigated the 
prevalence of malnutrition and its determinants in 

different regions.
6 
However, there is lack of studies 

examining the specific complementary feeding 
practices associated with nutritional status in 
breastfed children in Kericho County. Additionally, 
given that Kericho County is predominantly a rural 
area with people of diverse socioeconomic status, 
there is need to understand the complementary 
feeding practices that are associated with nutritional 
status in this county. By examining complementary 
feeding practices associated with nutritional status 
in breastfed children the study aimed to contribute 
to a better understanding of the challenges faced by 
children in this cohort in Kericho County. 

Methodology  
Study design and area 
The study was carried out in Kericho County, 
Kenya. It was carried out as an institutional based 
cross-sectional study to investigate the association 
between nutritional status with breastfeeding and 
complementary feeding practices of children aged 6 

determined, using Fischer formula and adjusted to 
account for attrition.

7,8 
The simple random sampling 

method was used to select the study participants 
from the child welfare clinic book. All caregiver- 
child pair listed in the child welfare clinic book 
whose next date of visitation was within the study 
period had an equal chance of being included in the 
study. To ensure equal chance, at the onset each 
caregiver-child pair was assigned a unique 
identification number. A random number was 
thereafter generated and it was used to select 
n u m b e r s w i t h i n t h e r a n g e o f a s s i g n e d 
identifications. The caregiver-child pairs that 
corresponded to the randomly generated numbers 
formed the study sample. The distribution of the 
study participants across the two hospitals was done 
using probability proportionate to size. 

Data collection 
Data were collected from the months of April to 
July, 2023 through a number of methods and tools. 
Previously validated standardized questionnaires 
adopted from the infant and young child feeding 
practices guideline – 2021 were used to collect data 
during the face-to-face interviews with the 

caregivers
7
. Anthropometric measurements were 

carried out using standard procedures described by 
Centre for Disease control as described by earlier 
studies

8,9
. 
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Measures 
The independent variable was nutritional status 
which was assessed using z scores generated from 
anthropometric measurements. They included 
weight for-age z-score (WAZ), weight for-height z- 
score (WHZ) and height for-age z-score (HAZ). The 
dependent variables were the socio-demographic 
characteristics of the child and the mother. Socio- 
demographics assessed which were specific to the 
child included age of the child, sex of the child, 
place of child birth and mode of delivery. Age of the 
caregiver, marital status, religion, household head, 
caregiver use alcohol and household size were the 
socio-demographic factors assessed that were 
specific to the caregiver. Breastfeeding practices 
were assessed based on initiation, and duration. On 
the other hand, complementary feeding was 
assessed based on the timing of introduction, 
frequency measured as minimum meal frequency, 
and type of foods measured as minimum meal 
diversity and minimum acceptable diet. 

Data analysis 
The characteristics of the study population were 
summarized by descriptive statistics using both 
ENA for SMART and statistical package for social 
sciences (SPSS). Chi square tests and Fischer’s 
exact tests were used to compare categorical 
variables between groups with different nutritional 
statuses. Variables that were significantly 
associated at bivariate analysis were further 
subjected to multinomial logistic regression 
analysis. Adjusted regression analysis was also 
carried out by controlling for socio-demographic 
characteristics. 

Ethical consideration 
Ethical clearance was obtained from the Ethical 
Scientific Review Committee of Mount Kenya 
University. Both verbal and written informed 
consent was sought from all the participants 
(caregivers) before inclusion of their children in the 
study. Additionally, the investigators ensured data 
confidentiality and privacy throughout the study. 
This was done by ensuring that unique codes were 
used to identify the participants and storage of the 
consent forms in a lockable cabinet which was 
accessible only to the investigators. 

Result 
Child specific socio-demographics 
As shown in table 1, 75 (43.6%) of the children were 
aged 24-59 years, followed by 55 (32%) who were 
aged 9 to 23 months and 42 (24.4%) who had age 
range of 6 to 8 months. Additionally, 88 (51.2%) of 
the children were males and 84 (48.8%) were 
females. Majority of the children (n=163, 94.8%) 
were delivered at the health facility. The mode of 
delivery for about three quarters of the children 
(n=131, 76.2%) was vagnally. 

Caregiver- specif ic  socio-  demographic 
characteristics 
As shown in table 2 the age range of the respondents 
was 14 to 47 years with 163 (92.4%) of them aged 20 
to 47 years. Majority of the caregivers practiced 
Christianity (n=169, 98.3%) and were either 
married or cohabiting (63.4%). Households were 
majorly headed by males (102, 59.3%), and about 
equal proportion of the households had 1 to 3 
members (n=80, 46.5%) and 4 to 6 members (n=79, 

45.9%). Additionally, 47 (27.3%) of the caregivers 

Table 1: Child specific socio-demographic 
characteristics 

 

Table 2: Caregiver-specific socio-demographic 
characteristics 
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used alcohol. 

Nutritional status of children aged 6 to 59 
months 
The nutritional status of children aged 6 to 59 
months in Kericho County are as shown in figure 1. 
The prevalence of stunting was higher than both 
underweight and wasting with a score of 25%. Equal 

 

Figure 1: Nutritional status of children aged 6 to 59 
months 

 
Table 3: Breastfeeding and complementary feeding 
practices 

proportion (23.8%) of the children studied were 
underweight and wasted. 

Breastfeeding and complementary feeding 
practices 
The results on breastfeeding and complementary 
feeding practices are reported in table 3. Majority of 
the children, with a proportion of 167 (97.1%) had 
been breastfed, and 139 (80.8%) were breastfed 
within 1 hour after birth. Additionally, 158 (91.9%) 
of the caregivers received breastfeeding support and 
education from healthcare provider, followed by 9 
(5.2%) from the CHVs and 5 (2.9%) from an elderly 
mother. Additionally, 71 (41.3%) of the children 
were currently being breastfed. About 67 (39%) had 
their caregivers introduce complementary food 
before the age of 6 months. With regards to 
minimum dietary diversity, 38 (39.2%) of the 
children aged 6 to 23 months were fed on five or 
more food groups while the rest were not. A similar 
proportion of the children fed on the minimum 
acceptable diet (MAD), and 93 (95.9%) of the 
children aged 6 to 23 months were fed on the 
recommended minimum meal frequency. 

 

 

 
Figure 2. Types of food given to children aged 6 to 59 
months 

 

Table 4: Logistic regression analysis of nutritional status and dietary practices 
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Table 5: Multiple logistic regression analysis for dietary practices associated with nutritional status 
 

 

Food groups for complementary feeding 
Figure 1. shows food groups and proportions the 
caregivers fed their children. The findings presented 
in this figure shows that 169 (98.3%) of the children 
were fed with grains - white/pale starchy roots, 
tubers and plantains. About 123 (71.5%) of the 
children were fed other fruits and vegetables while 
110 (64%) of them were fed dairy products. 
Additionally, 88 (51.2%) of the children were fed 
legumes and pulses and a similar number given 
vitamin A rich fruits and vegetables. The children 
were also fed fleshy foods like meat, fish, poultry 
and organ meat with 61 (35.5%) of them given food 
from this food group. Eggs was the least consumed 
with 55 (32%) of children feeding from it. 

Association between infant and young child 
feeding practices and nutritional status 
The results of unadjusted logistic regression 
analysis on the association between breastfeeding 
and complementary feeding with nutritional status 
are presented in table 4. The findings revealed that 
children who were introduced to complementary 
feeds after 6 months had significantly lower chances 
of being wasted (OR = 0.49, 95% CI: 0.29-0.83, p = 
0.04) and stunted (OR = 0.71, 95% CI: 0.25-0.99, p 
= 0.02) compared to those who were introduced to 
complementary feeds before 6 months. The findings 
further showed that children introduced to 
complementary feeds before 6 months were 
associated with increased likelihood of underweight 
(OR = 1.33, 95% CI: 1.12-1.47, p = 0.01). 
Breastfeeding support from health workers was not 
likely to prevent underweight while initiation of 
breastfeeding within 1 hour after birth was 
associated with reduced chances for stunting (OR = 
0.05, 95% CI: 0.03-0.07, p = 0.04). 

Association between infant and young child 

and complementary feeding with nutritional status 
are presented in table 4. The findings revealed that 
children who were introduced to complementary 
feeds after 6 months had significantly lower chances 
of being wasted (OR = 0.49, 95% CI: 0.29-0.83, p = 
0.04) and stunted (OR = 0.71, 95% CI: 0.25-0.99, p 
= 0.02) compared to those who were introduced to 
complementary feeds before 6 months. The findings 
further showed that children introduced to 
complementary feeds before 6 months were 
associated with increased likelihood of underweight 
(OR = 1.33, 95% CI: 1.12-1.47, p = 0.01). 
Breastfeeding support from health workers was not 
likely to prevent underweight while initiation of 
breastfeeding within 1 hour after birth was 
associated with reduced chances for stunting (OR = 
0.05, 95% CI: 0.03-0.07, p = 0.04). 
In the adjusted model presented in table 5, the 
analysis revealed that only one practice, specifically 
the age at introduction of complementary feeds, 
showed a significant association with nutritional 
status. Introducing complementary foods after 6 
months of birth was linked to decreased chances for 
both wasting and stunting. The adjusted odds ratio 
(aOR) for wasting was found to be aOR = 0.25 (95% 
CI: 0.05-0.91, p = 0.03), indicating a statistically 
significant reduction in the likelihood of wasting. 
Similarly, the aOR for stunting was aOR = 0.44 
(95% CI: 0.16-1.08, p = 0.04), suggesting a 
statistically significant decrease in the chances of 
stunting. 

Discussion 
The results showed that underweight, wasting, and 
stunting were rather common. Conflicting findings 

were reported in earlier research.
9 
A greater rate of 

stunting (27%), as well as underweight (26.3%). 
However, they reported lower frequency of wasting 
- 23%.

10 
Similarly, Ethiopian Demographic and 

feeding practices and nutritional status 
The results of unadjusted logistic regression 
analysis on the association between breastfeeding 

Health Survey conducted in 2016 revealed that the 
underweight in the Tigran region was 23%).

11 

However, a study in Ghana reported lower 
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prevalence scores for all the three forms of 
nutritional status compared to our study, that is 
stunting, underweight and wasting scores of 20.5%, 
21.1% and 11.5%, respectively. Furthermore, 
according to 2022 Kenya Demographic Health 
Survey, the prevalence in the current study is 
significantly higher compared to the national 
prevalence of 19% and 18% in 2022, respectively.

2 

The observed differences between our findings and 
those from previous studies may reflect a range of 
underlying factors. For instance, the higher rates of 
stunting and underweight in our study could be 
indicative of localized nutritional deficiencies or 
inadequate access to healthcare services compared 
to regions with lower prevalence rates. Additionally, 
the discrepancies may also stem from differences in 
methodologies employed across studies, such as 
variat ions in sample s ize, demographic 
characteristics, and data collection techniques. 
Furthermore, socio-economic conditions, including 
food security and maternal education levels, play a 
crucial role in shaping nutritional outcomes; areas 
with better community-based nutrition programs 
and timely introduction of complementary foods 
tend to report improved nutritional status among 
children.

12 
The implications of this high stunting 

prevalence cannot be understated, as it heralds 
potentially lasting consequences for both the 
immediate and long-term health of these children 
such as delayed cognitive development and high 

risks of chronic diseases later on in their life.
13 

Stunting among the children remain one of 
significant challenges that impacts various parts of 
the nation and region, that call for implementation 

of effective approach to address the pressing issue.
14 

Almost all respondents (97.3%) had breastfed their 
children at some point. Previous studies reported 

compared to previous research could be an 
indication that several factors influence 
breastfeeding practices. While our findings show a 
high initiation rate of breastfeeding within the first 
hour, other studies, such as those conducted in 
Ghana and Ethiopia, report significantly lower 
rates, with only 39.4% and 58.3% initiating 
b r e a s t f e e d i n g w i t h i n t h i s t i m e f r a m e , 
respectively.

10,11 
These differences may be attributed 

to varying cultural beliefs surrounding colostrum 
and traditional feeding practices that discourage 
immediate breastfeeding, as seen in some 
communities where colostrum is perceived 
negatively. Additionally, factors such as maternal 
education and access to antenatal care have been 
shown to play a significant role in timely initiation; 
mothers with higher education levels or who 
received adequate prenatal counseling were more 
likely to initiate breastfeeding promptly. 

1 5 

Furthermore, the impact of delivery conditions, 
such as cesarean sections or complications during 
birth, can also lead to delays in initiating 
breastfeeding, as evidenced by studies indicating 
longer times to initiation among those who 
underwent surgical deliveries.

14-16 

There was a considerable decrease in stunting and 
wasting in children whose complementary food 
introduction occurred after 6 months as opposed to 
those whose introduction occurred before 6 months. 
Findings from this research corroborated with those 
from Ghana that found a 0.75 lower risk of chronic 
malnutrition in children who started receiving 
complementary foods at six months of age.

17 

Another study carried out in India found that 
children were 1.24 times more likely to have 
stunting and 1.21 times more likely to suffer from 
severe stunting if complementary meals were 

mixed results. However, majority of the studies introduced later in life.
18  

In addition, delayed 
reported high breastfeeding frequencies.

10-13 
In order 

to ensure a child's development and overall health 
and nutritional condition, breastfeeding is 

complementary meal delivery increased the risk of 
wasting by 5.15 times. In our study, grains, white or 
pale starchy roots, tubers, and plantains made up the 

essential.
15  

Over three quarters of the mothers vast bulk of the complementary meals (97%). 

surveyed said they had started breastfeeding their 
infants within the first hour after delivery. Earlier 
studies reported mixed findings, with most 
reporting fewer initiations of breastfeeding within 

an hour of childbirth.
12,13 

Distinct cultural customs 
and traditions may impact the timing of beginning 
breastfeeding. The disparities observed in our study 

Carbohydrate foods such as grains and tuber foods 
were often given as complementary foods (75%) 
due to their availability, ease of access, and the ease 
of tolerance by the infant.

19 
The differences between 

our findings and those from previous studies shows 
that timing and composition of complementary 
feeding are influenced by a number of factors. For 
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instance, while our study emphasizes the benefits of 
introducing complementary foods after six months 
other studies have reported that earlier introductions 
are often driven by cul tural  bel iefs  or 
misconceptions about infant readiness for solid 
foods.

18 
In particular, research from Sub Saharan 

Africa indicates that approximately 31.9% of 
infants are introduced to complementary foods 
before the recommended age of four months, which 
may lead to adverse health outcomes such as 
increased risks of gastrointestinal infections and 
slower growth velocity.

17 
Furthermore, differences 

in dietary practices across regions can affect the 
types of complementary foods introduced. For 
example, studies have shown that infants in some 
populations receive less diverse diets, lacking 
essential nutrients from protein sources like meat 
and dairy during the cri t ical  period of 
complementary feeding.

18,19 

We reported higher MMF but lower MAD and 
MDD. These crucial markers have been the subject 
of conflicting findings in different research.

20 
These 

results were in line with another research that found 
that over half of the infants (49.7%) had reached the 
MDD, almost 40% had reached the MAD, and over 
three quarters of the children (74.4%) had reached 
the recommended MMF.

20 
A study in Ethiopia found 

a somewhat greater MDD (59.9%) than what we 
reported, but a very low MAD percentage of 
approximately 10%. In contrast to the present study 
another study found lower proportions: only 17.8% 
of the youngsters had met MDD, 12% had satisfied 
MAD, and 40% had gotten meals twice daily.

21 

Disparities in food security due to variances in 
healthcare systems, cultural variety, and 
geographical location may have explained the 
variation. All three have significant impacts on 
people's eating patterns. Based on these findings, 
there is a need to intensify the promotion and 
support of early initiation of breastfeeding, 
followed by the introduction of safe complementary 
foods while continuing breastfeeding up to two 
years of age or beyond.

22 

Conclusion 
Findings from the study revealed the importance of 
early commencement of breastfeeding within an 
hour of childbirth and the timely introduction of 
complementary feeds to ensure good nutritional 

results. In particular, the research found that 
children who were given complementary meals at 
the recommended intervals had a lower risk of 
wasting and stunting. The nutritional status of the 
participants was also affected by the frequency and 
diversity of the diet they consumed. 
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