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ABSTRACT

Children are at an increased risk of malnutrition, with many undernourished children being
highly susceptible to preventable premature death and morbidity. Insufficient dietary intake,
infections, food insecurity, and inadequate care are the main causes of child malnutrition.
These factors are sequentially influenced by caregivers’ characteristics. Despite this, the effect
of a caregiver’s characteristics on a child's nutrition status has not been exhaustively studied
in rural areas of Kenya. It is important to continuously examine the trends in the prevalence
of malnutrition for effective interventions. Regular updates on the prevalence of malnutrition
are crucial for appropriate interventions. In this study, the nutritional status of children was
evaluated alongside their association with caregivers’ characteristics. The study was based in
Migwani ward, Mwingi West Sub-County in Kitui County. The study was conducted between
October and December 2020 and involved 106 caregivers with their 106 children aged 36—-42
months. The characteristics of the caregivers were determined by the use of a pretested study
guestionnaire. To evaluate the nutritional status of children, the height and weight measures,
age, and sex of the child were taken and transferred into the WHO Anthro software, and z-
scores were derived. The Statistical Package for the Social Sciences (SPSS) was used to carry
out additional data analysis. Children's nutritional status and caregivers’ characteristics were
bivariate tested to determine the association.

In the present study, the prevalence of stunting was 33.0%, wasting was 15.1%, and
underweight was 20.8%. In this study, the caregivers that had lower income had more children
that were underweight (x2 =9.2 p =0.02), stunted (x2 = 10.4 p = 0.015) and wasted (x2 = 16.9,
p<0.001) compared to those with higher incomes. More so, the caregivers that were younger
had more children that were wasted (x2 = 20.04, p<0.001), stunted (x2 = 9.65, p = 0.032) and
underweight (x2 = 8.26, p = 0.041). Households that were headed by women had more
children that were stunted (p = 0.022), wasted (p = 0.041) and underweight (p = 0.003).
Similarly, respondents with lower education levels had more children that were stunted (x2 =
14.02, p = 0.003), wasted (x2 = 4.85, p = 0.037) and underweight (x2 = 4.76, p = 0.045). In this
study, the caregiver’s occupation was significantly associated with children's stunting (x2 =
12.23, p =0.007) and underweight levels (x2 = 6.12, p = 0.034). The caregiver’s occupation had
no influence on the children's wasting levels. The present study found that the marital status
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of a caregiver did not influence a child's nutritional status. These study results affirm that
nutritional problems of stunting, wasting, and underweight among preschool children in Kitui
County require public health actions. That caregivers’ characteristics play a role in the
nutritional status of preschool children in Kitui County. Based on these study findings, priority
should be given to children's nutrition programs that incorporate the dynamics of caregivers'
characteristics. By doing this, such programs will be more effective.

Key words: Nutritional Status, Caregivers Factors, Children, Rural Areas.

1.0 Introduction

Malnutrition is the main contributor to preventable childhood mortality and morbidity and
accounts for about 5.6 million deaths annually of under-five children (World Health
Organization, 2020). Globally, about 21.9% of under-fives are stunted, 38.0% are underweight,
while 7.3% are wasted (United Nations-World Health Organization, 2019). Africa bears the
highest burden of malnutrition due to poverty and food insecurity. According to the Kenya
National Bureau of Statistics (KNBS) and ICF Macro (2014), approximately 26% of children
under the age of five years in Kenya were stunted, 4% were wasted, and 11% were
underweight. These figures exceed the WHO's acceptable levels of malnutrition prevalence
among children, necessitating public health intervention (WHO/UNICEF, 2021). Malnutrition
remains a public health concern, especially among preschool children. A study by Hui et al.
(2014) observed that nutritional problems among preschool children are on the rise. According
to WHO/UNICEF (2021), one in every three preschool children is malnourished. Preschool
children's poor nutritional status has been linked to increased nutrient requirements for
growth and insufficient nutrient intake (Galgamuwa et al., 2017). Conducting regular surveys
to document the nutritional status and examine associated factors with malnutrition trends,
especially in preschool children, is important since it may assist in developing appropriate
interventions to address nutrition-related problems in young children. This study, therefore,
focused on evaluating the nutritional status of preschool children in Migwani Ward, Mwingi
West Sub-County, Kitui County.

Malnutrition negatively impacts children’s health, growth, and development. The nutritional
status of children, therefore, remains a fundamental concern (Amugsi et al., 2020). Optimal
nutritional status is associated with lower child mortality and illness, as well as higher adult
economic productivity (Galgamuwa et al., 2017). Assessing children's nutritional status by the
use of anthropometric measures is one way of determining their health and wellbeing. Several
studies have reported that caregiver characteristics play a role in children's nutritional status
(Kanmiki et al., 2014; Milelu et al., 2017). Despite this, not many studies have examined the
association between caregivers' characteristics and the nutritional status of preschool
children, specifically focusing on Kitui County. Additionally, most available studies have
examined a few caregivers’ characteristics, making it difficult to generalise the findings. In Kitui
county, the majority of studies that have evaluated caregivers' characteristics concerning
children's nutritional status have mainly focused on younger children aged <24 months
(Ferguson et al., 2015; Kigaru & Milelu, 2017). According to Wali et al. (2020), older children
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aged over 36 months old have a higher prevalence of malnutrition compared to younger
children. Understanding the factors that contribute to this trend is important. By conducting
the current study, it was possible to identify some of the risk factors that contribute to poor
nutritional status in pre-school children. To ensure that nutrition intervention programs are
effective in addressing children's malnutrition, caregivers’ characteristics should be
considered.

2.0 Methodology

2.1 Study design and location

The study design was cross-sectional (analytical). The study was carried out in the months of
October and December 2020 in Migwani, Kitui County. According to KNBS & ICF Macro (2014),
Kitui County has the highest prevalence of stunting (46%) among under-five children, and this
is the main reason the county was selected for the study. The study site was specifically
selected. Migwani Ward is food insecure and is the most densely populated ward in Mwingi
West sub-county (Kenga et al., 2018; Muinde, 2012).

2.2 Study participants

The study targeted caregivers with children who were between 36 and 42 months old. The
selection of the children's age group was informed by the fact that a higher prevalence of
malnutrition has been reported among children aged 36 months and above compared to
children who are less than 36 months old (KNBS & ICF Macro, 2014). The respondents to the
study questionnaire were the caregivers of the children. Additionally, the children's nutritional
status was examined. The study included caregivers who gave consent and resided in the
locality throughout the study period. Those that had lived in the study area for less than six
months were not included in the study. According to the World Health Organization (2013),
children with severe malnutrition should be managed in a hospital setup. Therefore, children
that appeared very sick with severe malnutrition were not included in the study. The number
of participants in this study was 106 child-caregiver pairs. The local administration and
community health workers attached to the area helped in the identification of households with
children aged 36—42 months old. A list of these households was generated. Systematic random
sampling was then used to select children from the identified households. Interviews were
conducted at the households of the caregivers.

2.3 Data collection tools and procedure

A structured questionnaire that had been pretested was used to gather information on the
characteristics of respondents. The questionnaire was pre-tested among 20 child—caregiver
pairs; the pretest subjects were not included in the study. Pretesting was done to ensure the
validity and clarity of the study instruments. Some of the information on caregivers’
characteristics that was collected included the age of the respondent, marital status, gender,
household head, occupation, income, and education level. The study questionnaire also had a
section on children's characteristics that was aimed at collecting data concerning their age and
sex. The caregivers provided information on the child's age, and this was reconfirmed by the
child's immunization card and birth certificate. Anthropometric measures were taken following
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the provisions of (WHO, 2008). The weight of the children was evaluated by the use of a
UNISCALE (UNICEF). In taking weight measurements, each child stood at the center of the scale
with legs slightly apart, with no shoes, and with little wear. The child stood still until the weight
was displayed on the scale and documented to the nearest 0.1 kg. Children's height was taken
by the use of a height board and this was documented to the nearest 0.1 cm. Height and weight
measures were taken three times. Calculations were made for an average, and this was then
recorded.

2.4 Data Analysis

The age, sex, weight, and height measures of the child were input into an excel sheet and then
exported into WHO anthro software (WHO, 2010) to obtain z-scores to derive the nutritional
status of the child. Children's z-scores were derived as the weight for age (WAZ) showing
underweight, weight for height (WHZ) reflecting wasting, and height for age (HAZ) an indicator
of stunting. The z-scores were then clustered according to WHO (2010) provisions of
overweight >2 z-scores, normal >-2 to <2 z-scores, moderate malnourishment < -2 to > -3 z-
scores, and severe malnutrition < -3 z-scores. This data was then transferred into SPSS
software for further analysis. The information on the caregiver’s characteristics was also
analyzed using the SPSS software. Descriptive statistics, including mean and standard
deviations, were obtained. Bivariate analysis using chi-square was performed to determine
the association between caregivers’ characteristics and children's nutritional status. At p 0.05,
statistical differences were considered significant.

3.0 Results and discussions
3.1 Children characteristics

Results on the characteristics of children engaged in the study are presented in Table 1.

Table 1: Characteristics of study Children

Variable (mean) Overall
Age (Months) 38.64+1.85
Height (Centimetres) 93.51+3.80
Weight (Kilograms) 13.22+1.61
Male 52 (49.1%)
Female 54(50.9%)

The mean age for the children was 38.64+1.85 months, the mean height was 93.51+3.80
centimeters, and the mean weight was 13.22+1.61 kilograms. In this study, there were more
female children at 50.9%, while the male children were at 49.1%.

3.2 Children nutritional status
In the present study, 33.0% of children were stunted, 15.1% were wasted, and 20.8% were
underweight, as shown in Figure 1.
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Figure 1: Children Nutritional Status

3.3 Association between children nutritional status and caregivers characteristics

The results on the association between children's nutritional status and caregiver
characteristics are shown in Table 2. Cross-tabulation of the caregiver’s characteristics and
nutritional status showed that there was a significant association between the caregiver’s
income, age, household head, and nutritional status. There was a significant association
between the caregiver’s income and stunting (p = 0.015), wasting (p<0.001), and underweight
(p = 0.020) levels among the children. The caregivers in the income range of KES <5,000 had
the highest proportion of malnourished children. Further, a significant association was found
between the household head and the children’s prevalence of stunting (p = 0.022), wasting (p
= 0.041) and underweight (p = 0.003). In this study, households that were headed by women
had the most children who were stunted (19.8%), wasted (18.9%) and underweight (17.9%)
compared to those that were headed by men.

Cross-tabulation of results showed a significant association between caregivers' age and the
children's nutritional status. The results revealed that the caregivers who were aged 20-29
years had the highest percentage of children that were stunted (21.7%), wasted (11.3%), and
underweight (16.1%), while those aged 50 years had no children that were stunted, wasted, or
underweight. The study findings also revealed a significant association between the caregiver’s
occupation and the children’s nutritional status. A higher percentage of children in this study,
17.90%, 5.70%, and 17.00% that were stunted, wasted, and underweight, belonged to
caregivers whose main occupation was farming. On the other hand, the caregivers that were
in formal employment had the least number of children that were malnourished. A significant
association was found between caregivers’ occupation and children's stunting (p = 0.007) and
underweight (p = 0.034) levels. However, no significant association between the caregiver’s
occupation and children's wasting levels (p = 0.966) was found. This study did not observe a
significant association between caregivers’ marital status and children's stunting, wasting, and
underweight levels.
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Taoble 2: Relationship between Coregivers Characteristics and Children Nutritional Stotus

Parameter Total n (%) Stunting Chi square [p-value] Wasting Chi square [p-value) Underweight  Chi square [p-value)
Household head

Famale 47 (44 .30] 711580} 9.25(0.02Z) 12 {1890} E.o5(0.041) 1% (17.30] B.24(0.003)
Malz 58 (55.70] 14[13.20) 4{3.80) 3 [2.20]

Education

Maone 511(48.10] 17(16.0)  14.02 (0.003] 13{12.30)  4.85[0.037) 10(3.40) 4.76 (0.045)
Primary 33(31.10} 11 (1040 3 (2.280] 7 [6.60]

Zecondary 15 (14,20 4(3.80] a 4[3.80]

Caollegs 7 [6.60] 3(2.20] a 1 [0.50)

Incorme [KES)

<5000 L& (51.30] 20(12.90} 10.40(0.015) 12 {11.30} 16.30 (p=0.001) 17 (1&.00] 9.20 {0.020)
E001-10000 36 (34.00} 14 {13.20} 3(2.80] E[4.70

10001-15000 13 (12,30} 1[0.50] 1(0.500 a

=15001 2 [1.50] 0 a a

Age of respondents [years)

20-28 70(56.0) 23(21.70) 9.65 {0.082) 12(11.30) 20,04 (p=0.001) 17 (16.0) 5.2 (0.041)
30-33 12(17.0) 9 [2.50] 4 [5.20] 4320

40-43 13(12.3) 3(2.20] a 1[0.90]

=50 5[4.7) 0 0 0

Ocoupation

Unemployed 30 (28.30) 5 [2.50] 12.23{0.007) B [4.70] 0.27(0.966) 3 [2.80] 5.12 (0.034)
Buszinasz 13 (12 .30} 4[3.20] 2(1.50] 1 [0.50]

Farma| 3(2.50| 5 (2.30] 5 (2.30] o

employment

Farmer E4(50.30] 13 (1790} & [5.70] 1% (17.00}

Marital Status

Separstad 31 (25,20} 10(3.40)  0.33{1.706) 4[3.20] 0.85 [0.428) 7 (5.50] 1.97 (0.374)
Married 5% (64.20] 22 (2080} 12 {11.30} 15 (14.20]

Widowed 7 [6.50] 3 (2.80] a 0

4.0. Discussion

In the current study, 33.0% of children were found to be stunted. This is higher than 26.0%
national levels but lower than 46.0% county-specific values. KNBS and ICF Macro (2014)
Studies carried out in Kenya have obtained different stunting prevalences among preschool
children. According to UNICEF (2011), 35.1% of under-five children in Kitui County are stunted.
This is in line with the current study findings. However, a study by Milelu et al. (2017) found
that 27.9% of under-fives in Kitui County were stunted. These figures are lower than the ones
obtained in this study. According to the World Health Organization (2020), a prevalence of
stunting above 30% warrants public health actions. This then implies that child stunting in Kitui
County is a public health concern.

In the present study, 15.1% of children were wasted, a figure that is lower than the 18.8%
prevalence of wasting found by Situma et al. (2019) among preschool children in Turkana
County, which is an ASAL region. However, they are higher than the 3.4% county-specific
prevalence reported by KNBS & ICF Macro (2014) and the 8.0% found by Guyatt et al. (2020)
among under-five children in Kitui County. Short-term food deprivation results in acute
malnutrition (Olivia & Kwagala, 2019). A study by Masibo (2013) in Kenya reported that
children's wasting prevalence was on the rise, which is in line with the current study results.
Kitui County constantly experiences drought, leading to low food production, acute food
scarcity, and inadequate food intake (Cassim & Juma, 2018). This could explain the observed
increase in the prevalence of wasting found in the present study. WHO/UNICEF (2021)
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observed that the prevalence of wasting among under-five children was 15.0% in 2020, which
was about 1.15 times greater than the previous year. This corresponds to the current study
results. This was attributed to the COVID-19 pandemic effects that led to disruptions in
economic earnings and food acquisition, negatively affecting access to and consumption of
nutritious foods.

In the present study, 20.8% of the children were underweight. This figure is akin to the 19.7%
county-specific values gotten by KNBS and ICF Macro (2014). However, the values are lower
than the 29.9% reported by UNICEF (2011) among under-five children in Kitui and the 50%
found by Adeladza (2010) in Kwale. The prevalence of different types of undernutrition in this
study and other mentioned studies differs. This could be attributed to variations in
geographical locations; characteristics of the target group; and the season or time at which the
studies were conducted (Kigaru & Milelu, 2017; Situma et al., 2019). Evidence from the current
study and other mentioned studies shows that undernutrition among preschool children is still
a problem in Kenya. Regular monitoring of the patterns of preschool children's malnutrition
status in different geographical locations is important in developing appropriate intervention
strategies.

Children's nutritional status has been associated with various caregiver characteristics (Makori
et al., 2018; Wali et al., 2020). In this study, the caregiver’s income was significantly associated
with the children's nutritional status parameters. These findings correspond with those of
Sanusi (2010), who conducted a study among under-five children in Nigeria and Abeywickrama
et al. (2018) in Sri Lanka. The mentioned studies observed that income has a direct influence
on household food expenditure; the higher the income, the higher the expenditure on food.
Therefore, households with higher incomes tend to include a variety of foods in their daily
diets, and this then positively impacts nutritional status. A study by Galgamuwa et al. (2017)
among preschool children in Sri Lanka revealed that households with higher monthly income
were able to offer quality health care and more nutritious foods such as fruits, vegetables, and
animal-based foods that positively influence children's nutritional status.

In this study, households that were headed by females had significantly more children that
were stunted, wasted, and underweight compared to those headed by males. The current
study findings concur with those of Adeladza (2010) and Haidar and Kogi-Makau (2009), who
reported that children from female-headed households were more likely to have poor
nutritional status in comparison to those from male-headed households. A study by Haidar
and Kogi-Makau (2009) among preschool children observed that the majority of female-
headed households experience extreme poverty and have limited access to resources and
employment opportunities, which results in sub-optimal child nutritional status. The current
study results emphasize the importance of taking into consideration caregivers' gender
differences in improving children's nutrition and health actions.

In this study, the caregiver’s education level was found to have a significant association with
children’s underweight, wasting, and stunting levels. Comparable results were reported by
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Clarke et al. (2021), who conducted a study among preschool children in South Africa.
According to Makori et al. (2018), low or lack of education among children’s caregivers
enhances poverty and the vicious cycle of malnutrition. A study by Casale et al. (2018)
examined the pathways through which caregivers' education influences children's nutritional
status. The study observed that most of the time, the caregiver’s education level is a
determinant of financial resources and occupational standing. High education levels among
caregivers help in better nutrition decisions and present economic opportunities to improve
diets and the well-being of children (Clarke et al., 2021; Mehmood et al., 2022).

The current study findings on the link between a caregiver’s occupation and the different
children's nutritional status indicators have varying inferences. Caregivers' occupation was
significantly associated with children's nutritional status, underweight, and stunting levels.
These findings are consistent with Hoffman et al. (2017) and Maseta et al. (2008). However, no
association was found between the caregiver’s occupation and the children's wasting levels in
this study, contradicting the reports by Hoffman et al. (2017). A study by Ndemwa et al. (2017)
among under-five children in Kwale, Kenya observed that there was no significant association
between caregivers' occupation and children's wasting levels, which is consistent with the
current study results. The study attributed this to the complexities of comparing time spent
with children with the actual care given or received to the children. Another study by Mkhize
& Sibanda (2020) among under-five children in South Africa argues that there may be no
differences in children's nutritional status depending on the caregivers' occupation. According
to Nankinga and Kwagala (2019), most caregivers that are in informal employment such as
farming have more children that have poor nutritional status due to limited resources, which
concurs with this study's findings.

Assessment of the caregivers' age and the children's nutritional status revealed a significant
association in this study. These findings are in agreement with other past studies among
preschool children (Sawe et al., 2020; Ronoh et al., 2017). According to Pelto & Thuita (2016),
the majority of young adults in rural areas of Kenya are not economically stable and therefore
may not provide optimal care to children. This may explain the high prevalence of child
malnutrition among children of younger caregivers observed in this study. Another study by
Mutua et al. (2017) among children aged 2-5 years old in Machakos, Kenya observed that
young caregivers lack experience and authority in child feeding, predisposing their children to
malnutrition compared to children of older caregivers, supporting the present study results.
Although caregivers that were married had the highest number of children that were stunted,
wasted, and underweight, the caregiver’s marital status had no connection with the children's
nutritional status.

5.0. Conclusion

The present study results ascertain that nutritional problems of stunting, wasting, and
underweight among preschool children in Kitui County remain of public health concern. The
present study revealed that low education levels and the low monthly income of caregivers
negatively impacted children's nutritional status. Furthermore, in this study, households that
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were headed by women had more children with poor nutritional status, suggesting that gender
differences should be considered in improving the wellbeing of children. In this study, young
caregivers had more children that were malnourished. Therefore, the age of a caregiver is a
risk factor for child malnutrition. This study concludes that caregivers’ characteristics are valid
indicators of the nutritional status of preschool children in Kitui County. It is therefore
necessary in conducting studies concerning children's nutritional status to examine these
factors. There is therefore a need for consolidated efforts by the various stakeholders to reduce
the prevalence of child malnutrition. Considering the geographical location of the study area,
an ASAL region that is faced with frequent drought and famine, the Ministry of Health should
consider prioritizing nutrition-related interventions to include food-based approaches to
increase dietary diversification. The various government agents may consider putting in place
measures that reduce income and education disparities among rural households.
Improvement of these parameters among caregivers will have a positive impact on the
nutritional status of preschool children. Priority should be given to children's nutrition
programs that incorporate the dynamics of caregivers’ characteristics. By doing this, such
programs will be more effective. Other research studies exploring the influence of caregiver
characteristics on children’s nutritional status in diverse geographical locations should be
carried out to confirm the current study findings.

6.0 Acknowledgement
6.1 Funding
The authors acknowledge AFRICA-ai-JAPAN project for funding the work.

6.2 Presentation of the study, findings, and a portion of the work

The research results were presented in a paper at the 16th JKUAT conference in Kenya, which
was held on March 24 and 25, 2022, under the sub-theme Leveraging Agricultural Science and
Technologies for Sustainable Food and Nutritional Security.
https://drive.google.com/file/d/1pCiWvu euU7VfS- Q4krXYViWSeFelml/view contains the
abstract for this study.

6.3 General statement
They also wish to acknowledge the input of Dr. Zipporah Ndung’u, and Dr. John Kinyuru both
from JKUAT

6.4 General acknowledgement

The authors are grateful to the Kitui County authorities for authorizing the conduct of studies
throughout the time. In particular, the County Commissioner, the Ministry of Education, and
the Ministry of Health.

Also included in the study were the 106 child-caregiver pairs, who were chosen using simple
random sampling. Before the study began, all of the study participants signed a consent form
that described the purpose and scope of the research.

30
URL: https://ojs.jkuat.ac.ke/index.php/JAGST
ISSN 1561-7645 (online)
doi: 10.4314/jagst.v21i4.3



https://ojs.jkuat.ac.ke/index.php/JAGST

g

B g

R B
/ ' Journal of Agriculture Science & Technology JAGST 21 (4) 2022, 22-34

Caregiver factors influencing nutritional

6.5 Declaration of interest

Kenya's National Commission for Science, Technology, and Innovation in Kenya issued the

research authorisation permission with reference NACOSTI P/20/5515. The Mount Kenya
University Ethical Review Committee awarded approval number 652 for the study on March
17,2020. Itis being done to meet the criteria for receiving a PhD in Food Science and Nutrition.

6.6 Conflict of interest
The authors declare no conflict of interest.

7.0 Reference

Abeywickrama, H. M., Koyama, Y., Uchiyama, M., Shimizu, U., Ilwasa, Y., Yamada, E.,
Ohashi, K., & Mitobe, Y. (2018). Micronutrient status in Sri Lanka: A review. Nutrients,
10(11), 1-20. https://doi.org/10.3390/nu10111583

Adeladza, A. (2010). The influence of socio-economic and nutritional characteristics on
child growth in Kwale District of Kenya. African Journal of Food, Agriculture, Nutrition
and Development, 9(7), 1570-1590. https://doi.org/10.4314/ajfand.v9i7.47686

Amugsi, D. A., Dimbuene, Z. T., & Kimani-Murage, E. W. (2020). Socio-demographic factors
associated with normal linear growth among pre-school children living in better-off
households: A multi-country analysis of nationally representative data. PLoS ONE,
15(3), 1-19. https://doi.org/10.1371/journal.pone.0224118

Casale, D., Espi, G., & Norris, S. A. (2018). Estimating the pathways through which
maternal education affects stunting: Evidence from an urban cohort in South Africa.
Public Health Nutrition, 21(10), 1810-1818.
https://doi.org/10.1017/51368980018000125

Cassim, J. Z., & Juma, G. S. (2018). Temporal analysis of drought in Mwingi sub-county of
Kitui County in Kenya using the standardized precipitation index (SPl). Climate
Change, 4(16), 728-733.

Clarke, P., Zuma, M. K., Tambe, A. B., Steenkamp, L., & Mbhenyane, X. G. (2021).
Caregivers’ knowledge and food accessibility contributes to childhood malnutrition:
A case study of dora nginza hospital, south africa. International Journal of
Environmental Research and Public Health, 18(20).
https://doi.org/10.3390/ijerph182010691

Ferguson, E., Chege, P., Kimiywe, J., Wiesmann, D., & Hotz, C. (2015). Zinc, iron and
calcium are major limiting nutrients in the complementary diets of rural Kenyan
children. Maternal and Child Nutrition, 11(2015), 6-20.
https://doi.org/10.1111/mcn.12243

Galgamuwa, L. S., Iddawela, D., Dharmaratne, S. D., & Galgamuwa, G. L. S. (2017).
Nutritional status and correlated socio-economic factors among preschool and
school children in plantation communities, Sri Lanka. BMC Public Health, 17(1), 1-11.
https://doi.org/10.1186/s12889-017-4311-y

Guyatt, H., Muiruri, F., Mburu, P., & Robins, A. (2020). Prevalence and predictors of
underweight and stunting among children under 2 years of age in Eastern Kenya.
Public Health Nutrition, 23(9), 1599-1608.

URL: https://ojs.jkuat.ac.ke/index.php/JAGST
ISSN 1561-7645 (online)
doi: 10.4314/jagst.v21i4.3

31


https://ojs.jkuat.ac.ke/index.php/JAGST

)

/&«‘"A & 2
( ' Journal of Agriculture Science & Technology JAGST 21 (4) 2022, 22-34

X

p e ]

Caregiver factors influencing nutritional

https://doi.org/10.1017/51368980019003793

Haidar, J., & Kogi-Makau, W. (2009). Gender differences in the household-headship and
nutritional status of pre-school children. East African Medical Journal, 86(2), 69-73.
https://doi.org/10.4314/eamj.v86i2.46936

Hoffman, D., Cacciola, T., Barrios, P., & Simon, J. (2017). Temporal changes and
determinants of childhood nutritional status in Kenya and Zambia. Journal of Health,
Population, and Nutrition, 36(1), 27. https://doi.org/10.1186/s41043-017-0095-z

Hui Wong, F. M. and S. N. (2014). Risk factors of malnutrition among preschool children
in Terengganu, Malaysia: a case control study. BMC Public Health, 14(785), 1471—
2458.

Kanmiki, E. W., Bawah, A. A, Agorinya, |., Achana, F. S., Awoonor-Williams, J. K., Oduro,
A. R., Phillips, J. F., & Akazili, J. (2014). Socio-economic and demographic
determinants of under-five mortality in rural northern Ghana. BMC International
Health and Human Rights, 14(1), 1-10. https://doi.org/10.1186/1472-698X-14-24

Kenga, M., J, K., & Oganda, A. (2018). Knowledge, Attitudes and Practices of Community
Health Volunteers on Growth Monitoring and Promotion of Children Under Five
Years in Mwingi West, Kenya. Journal of Pediatric and Womens Healthcare
Knowledge, 1, 1-7.

Kenya National Bureau of Statistics (KNBS) and ICF Macro. (2014). Kenya Demographic
and Health  Survey  2014. Social ~ Welfare in  Africa, 1-358.
https://doi.org/10.4324/9781315670546

Kigaru, D., & Milelu, M. M. (2017). Dietary diversity, water and sanitation practices and
nutritional status of children aged 6-59 months in Kitui County, Kenya. International
Journal of Food Science and Nutrition, 2(5), 2455-4898.
https://www.researchgate.net//320559590

Makori, N., Kassim, N., Kinabo, J., & Matemu, A. (2018). Factors associated with stunting
in Dodoma Region, Tanzania. African Journal of Food, Agriculture, Nutrition and
Development, 18(3), 13842-13861. https://doi.org/10.18697/AJFAND.83.17000

Maseta, E., Kogi-Makau, W., & Omwega, A. M. (2008). Childcare practices and nutritional
status of children aged 6-36 months among short- and long-term beneficiaries of the
Child Survival Protection and Development Programmes (the case of Morogoro,
Tanzania). South African Journal of Clinical Nutrition, 21(1), 16-20.
https://doi.org/10.1080/16070658.2008.11734146

Masibo, P. K. (2013). Trends and Determinants of Malnutrition among Children Age 0-59
Months in Kenya (KDHS 1993, 1998, 2003 and 2008-09). DHS Working Paper,
89(February), 1-48.

Mehmood, Z., Afzal, T., Khan, N., Ahmed, B., Ali, L., Khan, A., Muhammad, J., Khan, E. A,,
Khan, J., Zakki, S. A., Xu, J., & Shu, Y. (2022). Prevalence and determinants of stunting
among preschool and school-going children in the flood-affected areas of Pakistan.
Brazilian Journal of Biology, 82(249971), 1-9.

Milelu, M. M., Kigaru, D. M. D., & Kuria, E. N. (2017). Demographic and socio-economic
determinants of availability and access dimensions of household food security in Kitui
County, Kenya. 2(5), 93—-101.

32
URL: https://ojs.jkuat.ac.ke/index.php/JAGST
ISSN 1561-7645 (online)
doi: 10.4314/jagst.v21i4.3



https://ojs.jkuat.ac.ke/index.php/JAGST

/&«‘"A
/ Journal of Agriculture Science & Technology JAGST 21 (4) 2022, 22-34

g

N 2
Caregiver factors influencing nutritional

Mkhize, M., & Sibanda, M. (2020). A review of selected studies on the factors associated
with the nutrition status of children under the age of five years in South Africa.
International Journal of Environmental Research and Public Health, 17(21), 1-26.
https://doi.org/10.3390/ijerph17217973

Muinde, O. (2012). Greater Mwingi ( Mumoni, Kyuso , Migwani, Tseukuru , Mwingi East
and Mwingi central districts ) KITUI COUNTY. March.

Mutua, R. N., Keriko, J., & Mutai, J. (2017). Factors Associated With Stunting, Wasting and
Underweight Among Children Aged 2-5 Years in Early Childhood Development and
Education Centers in Masinga Sub County, Machakos County. European Journal of
Health Sciences, 1(2), 44—69. https://doi.org/10.47672/ejhs.232

Ndemwa, M., Wanyua, S., Kaneko, S., Karama, M., & Anselimo, M. (2017). Nutritional
status and association of demographic characteristics with malnutrition among
children less than 24 months in Kwale County, Kenya. The Pan African Medical
Journal, 28, 265. https://doi.org/10.11604/pamj.2017.28.265.12703

Olivia Nankinga , Betty Kwagala, E. J. W. (2019). Maternal employment and child
nutritional status in Uganda. In PLoS ONE (Vol. 14, Issue 12, p. e0226720).
https://journals.plos.org/plosone/article/file?id=10.1371/journal.pone.0226720&ty
pe=printable

Pelto, G. H., & Thuita, F. M. (2016). Kenya ethnographic study: Focused ethnographic
studies of infant and young child feeding behaviours beliefs, contexts and
environment in Vihiga, Kitui, Isiolo, Marsabit and Turkana counties in Kenya.

Ronoh, A. K., Mercy Were, G., Wakhu-Wamunga, F., & Wamunga, J. B. (2017). Food
Consumption Patterns among Pre-School Children 3 - 5 Years Old in Mateka, Western
Kenya. Food and Nutrition Sciences, 08(08), 801-811.
https://doi.org/10.4236/fns.2017.88057

Sanusi, R. A. (2010). An Assessment of Dietary Diversity in Six Nigerian States. African
Journal of Biomedical Research, 13(3), 161-167.
http://www.ajbrui.net/ojs/index.php/ajbr/article/view/10%5Cnzotero://attachmen
t/715/

Sawe, C. J., Kogi-Makau, W., Ettyang, G. A. K., & CO, K. (2020). Dietary Intake and Cognitive
Development Among Children in Kisumu County, Kenya. African Journal of Food,
Agriculture, Nutrition and Development, 20(6), 16585-16603.
https://doi.org/10.18697/ajfand.94.19920

Situma, J. N., Wakhungu, J. W., & Neyole, E. M. (2019). Nutritional Security of Pre-school
Children from Irrigators and Non-irrigators Households in Turkana. International
Journal of Sciences: Basic and Applied Research, 47(1), 179-188.

UNICEF. (2011). Integrated SMART Survey Nutrition, WASH, Food Security and Livelihoods
Kitui District Kenya (Issue April).

United Nations-World Health Organization. (2019). UNICEF-WHO-The World Bank: Joint
child malnutrition estimates - Levels and trends. In Report.

Wali, N., Agho, K. E., & Renzaho, A. M. N. (2020). Factors associated with stunting among
children under 5 years in five south asian countries (2014-2018): Analysis of
demographic health surveys. Nutrients, 12(12), 1-27.

33
URL: https://ojs.jkuat.ac.ke/index.php/JAGST
ISSN 1561-7645 (online)
doi: 10.4314/jagst.v21i4.3



https://ojs.jkuat.ac.ke/index.php/JAGST

§

| Journal of Agriculture Science & Technology JAGST 21 (4) 2022, 22-34

» = G

y

Caregiver factors influencing nutritional

https://doi.org/10.3390/nu12123875

WHO/UNICEF. (2021). Levels and trends in child malnutrition. In WHO (Vol. 24, Issue 2).
https://www.who.int/publications/i/item/9789240025257

WHO. (2008). Training Course on Child Growth Assessment. World Health Organization,
7.

WHO. (2010). WHO Anthro for personal computers, version 3.1. Software for assessing
growth and development of the world’s children.

World Health Organization. (2013). GUIDELINE UPDATES ON THE MANAGEMENT OF
SEVERE ACUTE MALNUTRITION IN INFANTS AND CHILDREN.

World Health Organization. (2020). Children: improving survival and well-being. In Fact
sheets (Issue September). https://www.who.int/news-room/fact-
sheets/detail/children-reducing-mortality

34
URL: https://ojs.jkuat.ac.ke/index.php/JAGST
ISSN 1561-7645 (online)
doi: 10.4314/jagst.v21i4.3



https://ojs.jkuat.ac.ke/index.php/JAGST

