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ABSTRACT 

Undernutrition is common in children under five years of age globally, especially infants, due to 

their high nutrient needs for growth and development, which increases their susceptibility to 

infectious and chronic diseases. Informal urban settlements are characterized by high levels of 

poverty, making them high-risk areas for infant undernutrition. They tend to bear a high burden 

of undernutrition with varied context-based risk factors. The main objective of this study was to 

identify factors influencing the nutritional status of infants in the informal urban settlement of 

Obunga, Kisumu County. The specific objectives were to: explore the community perception of 

factors influencing the nutritional status of infants; assess the nutritional status of infants; and 

assess the relationship between socio-demographic, economic, and health-related factors and the 

nutritional status of infants in the informal urban settlement of Obunga. A cross-sectional mixed-

methods study design was used. Purposive sampling was used to select participants for three 

focus group discussions, each with between 12 and 14 participants, for a total of 40. Infants 0–12 

months (n = 124) were randomly selected from a list of 186 infants in Obunga. Data on 

perceptions of undernutrition and potential localized influencing factors was collected using a 

focus group discussion guide and analyzed using thematic analysis. A consolidated, structured 

questionnaire was used to collect quantitative data. Descriptive statistics were used to establish 

the prevalence of undernutrition, and regression analysis was used to identify factors associated 

with undernutrition. Results showed that undernutrition was perceived to be due to exclusive 

breastfeeding, giving too little food, a lack of a varied diet, intestinal worms, low income, 

carelessness of caregivers, diseases, and giving birth too soon. Stunting was perceived to be due 

to cold weather or eating cold foods. Prevalence of stunting, wasting, and underweight, were 

27.9%, 15.7% and 19.7%, respectively. The prevalence of multiple anthropometric deficits was 

stunted-wasted 7.4%, stunted-underweight 13.1%, wasted-underweight 14%, and underweight-

wasted and stunted 7.4%. Risk of stunting increased with age of infant (AOR=1.16*; 95% CI: 

1.01-1.34). Diet diversity and minimum meal frequency was low but did not influence nutritional 

status. Risk of wasting was associated with diarrhoea (3.57*; 95% C.I:1.05-12.12). Risk of 

underweight was influenced by age of infant (AOR=1.27*; 95% CI: 1.03-1.57), mother‟s age 

(AOR= 0.83**; 95% CI: 0.73-0.94) and caregiver being employed (AOR= 6.07*; 95% C.I:1.54-

23.93). Risk of being stunted-underweight increased by not handwashing after visiting the toilet 

(AOR= 0.18*; 95% C.I:0.03-0.86) and having grandmother as caregiver (AOR= 6.15*; 95% 

C.I:1.09-34.73). Risk of underweight-wasted decreased with increasing mother‟s age (AOR= 

0.82*; 95% C.I:0.71-0.95) and increased with caregiver being employed (AOR=5.22**; 95% 

C.I:1.16-23.53). Risk of stunted-wasted (AOR=9.07**; 95% C.I:1.73-47.51) and stunted-

underweight-wasted (AOR= 9.07*; 95% C.I:1.73-47.51) was associated with diarrhoea. 

Community perceptions, mother‟s age, handwashing after visiting the toilet, caregiver being 

employed, having grandmother as caregiver and diarrhoea are significantly associated with 

undernutrition in Obunga and should be addressed when designing community based nutrition 

interventions in this and similar populations. 
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OPERATIONAL DEFINITION OF TERMS 

Caregiver:  Is the person in a household responsible of taking care of a child 0 to 12 months and 

has knowledge and information about the child in question during the period of research. This 

included father, mother, grandmother and siblings who are of consent age, house help or any 

person with parental obligation to the child. 

Exclusive breastfeeding: This is giving infant 0-5 months breast milk alone including water or 

any other food apart from droplets of medicine. 

Factors influencing nutritional status: These are demographic, socio-economic, health related 

issues and community perceptions that influence nutritional status of infants 

Infant: This is a child from 0 to12 months of age with 0 months starting at birth to end of 1
st
 

month of birth. 

Informal Urban Settlements: These are urban areas with increased density of human created 

structures in comparison to the areas surrounding with population of 2,000 and above. 

Minimum Dietary Diversity: This is giving infants 6-12 months food from 4 or more of the 7 

food groups (World Health Organization , 2010). 

Minimum Meal Frequency: This is giving breastfed and non-breastfed children 6-12 months, 

solid, semi-solid, or soft food (but also including milk feeds for non-breastfed children) the 

minimum number of times or more. For breastfed children: 2 times if 6-8months and 3 times for 

9-23 months. For non-breastfed 4 times for children 6-23 months (W HO 2010). 

Mixed feeding: This is giving a child less than six months other foods in addition to milk or 

breast milk.  

Nutritional Status: This is the current body status of an individual or a population group in 

relation to their state of nourishment and classified as underweight, wasting, stunting, 

underweight-wasted, underweight-stunted, wasted-stunted, and underweight-wasted-stunted 

Perceptions: These are beliefs held by an individual that will determine how they feed an infant.  

Sanitation: This is the provision of facilities and services for the safe disposal of human urine 

and faeces (WHO).  

Undernutrition: This refers to a condition that result from eating a diet that does not provide 

adequate nutrients for growth and maintenance. 

 

 

 



  xi 

 

 

LIST OF TABLES 

Table 3.1: Summary of Measurement of Variables…………………………………………..….23 

Table 3.2: Summary of Data Analysis Plan…………………………………………………..….24 

Table 4.1: Demographic and Socio Economic Characteristics Caregivers……………………...30 

Table 4.2: Nutritional Status of Infants in by Indices, age group and Sex in Obunga…………..31 

Table 4.3: Infant Feeding Indices………………………………………………………………..32 

Table 4.4: Common Complementary Foods……………………………………………………..33 

Table 4.5: Availability of sanitation facilities, handwashing practices and diseases  

                Prevalence…………………………………………………………………………..…34 

Table 4.6: Factors Influencing Stunting…………………………………………………….……35 

Table 4.7: Factors Influencing Underweight…………………………………………………….36 

Table 4.8: Factors Influencing Wasting……………………………………………………...…..37 

Table 4.9: Factors Influencing Stunted- Wasted……………………………………………...….38 

Table 4.10: Factors Influencing Stunted- Underweight………………………………………….39 

Table 4.11: Factors Influencing Underweight- Wasted………………………………………….40 

Table 4.12: Factors Influencing Stunted- Underweight-Wasted…………………………..…….41 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



  xii 

 

LIST OF FIGURES 

Figure1.1: Conceptual, Framework: Relationship between Factors Influencing Nutritional Status 

of Infants…………………………………………………….……………………….15 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



  xiii 

 

LIST OF APPENDICES 

Appendix 1: Map of Informal Settlements in Kisumu Showing Obunga Area ............................ 61 

Appendix 2 : Consent Form .......................................................................................................... 62 

Appendix 3: Focus Group Discussion Guide................................................................................ 63 

Appendix 4: Household Questionnaire ......................................................................................... 65 

Appendix 5: WHO Recommended Food Groups for Children Under Five Years of Age ........... 73 

Appendix 6: WHO Classification for Assessing Severity of Undernutrition by Prevalence ....... 74 

Appendix 7: Proposal Approval Letter ......................................................................................... 75 

Appendix 8: Ethical Approval Letter ............................................................................................ 76 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



  1 

 

CHAPTER ONE 

INTRODUCTION 

1.1 Background of the Study 

Nutritional status (measured by anthropometry) denotes how well nutrients from food consumed 

by an individual or group meet body requirements (Kirch, 2008). The outcome is either 

malnutrition or optimal nutrition. Malnutrition occurs in the form of undernutrition or 

overnutrition. The indicators of undernutrition are underweight, wasting, and stunting. These 

measurements can be computed for multiple anthropometric deficits. Malnutrition has lifelong 

consequences for individual health and the economies of nations, and virtually all countries are 

affected (United Nations Children‟s Fund (UNICEF) et al., 2021). Global reports attribute 11% 

of disease burden and 45% of mortality among children under five years of age to undernutrition 

(UNICEF/WHO/World Bank Group, 2021). 

The Sustainable Development Goal (SDG) 2.1 aims at ending hunger and ensuring food access 

among the poor and infants by the year 2030 (United Nations, 2022). Infancy, 0–12 months, is a 

time of rapid growth and development, which increases their vulnerability to undernutrition 

(Wardlaw, Hampl, & Disilvestro, 2004). It is at this point that a child‟s brain (Cao, Huang, & He, 

2017) and body grow and develop rapidly (Black et al., 2017), since the child is expected to 

double their birth weight at 6 months and triplicate it by one year of age. These processes require 

adequate food intake to prevent undernutrition. During infancy, undernutrition is attributed to 

suboptimal breastfeeding and complementary feeding practices (Fekadu, Mesfin, Haile, & 

Stoecker, 2015), especially in developing countries. Undernutrition in infancy leads to increased 

morbidity and mortality in the short term (Bartomiej et al., 2017; Cusick & Georgeiff, 2016) and 

an increased risk of nutrition-related chronic diseases in the long term (Demilew & Abie, 2017). 

Infancy is therefore a critical time for undernutrition. 

Globally, by the year 2050, approximately 70% of the world's population will be living in urban 

areas. Currently, 6 out of 10 urban dwellers live in informal settlements in Africa (UNICEF, 

2012). Generally, residents of informal settlements are nutritionally vulnerable (Drimie, Faber, 

Vearey, & Nunez, 2013), as a result of high population density, household food insecurity, 

poverty, overcrowding, poor housing conditions, inadequate water and sanitation facilities, and 

deficient health facilities (Siddiqui, Salam, Lassi, & Das, 2020; Black et al., 2017; Demilew & 

Abie, 2017; Ahsan, Arifeen, Al-Mamun, Khan, & Chakraborty, 2017; Bentley et al., 2015; Fakir 



  2 

 

& Khan, 2015; Mutisya, Kandala, Ngware, & Kabiru, 2015) and recurrent infections in children 

(Fet al., 2015). 

It is envisaged that by the year 2025, stunting will be reduced by 40% and wasting to less than 

5% globally (World Health Organization, 2014). The prevalence of stunting and wasting has 

decreased over the past decade; however, the progress is not sufficient in developing countries 

and remains a serious concern (UNICEF/WHO/World Bank Group, 2021). There are still 150 

million (22.2%) children under five who are stunted and 50.5 million (7.5%) who are wasted 

(Development Initiatives, 2021). Most of these children reside in developing and middle-income 

countries, mainly sub-Saharan Africa and Southeast Asia. In Africa, East Africa, compared to 

North Africa, has a higher percentage of stunting at 35.6% compared to 17.3% (UNICEF et al., 

2018; Black et al., 2017). East Africa is thus a risky place for undernutrition. 

Kenya, which is in Eastern Africa, has experienced a deterioration in the nutritional status of 

children under five years of age between the years 2015 and 2018. Within this period, urban 

undernutrition rates among children under the age of five increased as follows: Stunting 

increased from 19.8% to 24.5%, underweight from 7.5 to 9.8%, and wasting from 3.4% to 6.3%. 

There was an increase in stunting among infants from 12.5% to 14.6%, wasting from 5.2% to 

8.3%, and underweight from 6.3% to 8.5%. (KNBS, 2018; Kenya KNBS, 2015), which is a 

worrying trend. Studies carried out in informal urban settlements have reported high levels of 

stunting, wasting, and underweight at 26.3%, 6.3%, and 13.16%, respectively, among infants 

(Vita et al., 2019). In another study, stunting was at 49% (Mutisya et al., 2015). Compared to the 

national data on undernutrition, urban undernutrition suggests that informal urban settlements in 

Kenya bear a large share. However, national data on urban undernutrition has not been 

disaggregated into formal and informal settlements to quantify the problem, especially among 

infants. 

Stunting and wasting levels are the highest in the former Nyanza region (KNBS, 2015). This is in 

comparison to all other regions in Kenya. Kisumu County, which is in Nyanza Region, has high 

and medium levels of undernutrition among children under five years of age, with stunting at 

23.9%, underweight at 5.2%, and wasting at 5.5% (KNBS, 2018). In contrast to other counties in 

this region, Kisumu County is home to several informal urban settlements that hold 

approximately three-quarters of its total population. There are several informal settlements in 
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Kisumu. Obunga, being one of them, uniquely comprises natives and immigrants who moved in 

to seek employment from the industries situated around the area (UN-HABITAT, 2005). It has 

the highest density of housing structures, mostly mud-walled. Periodic surveys on wasting 

amongst children under five years in Obunga informal settlements showed rates of 7.8% in April 

2011 and 7.2% in August 2011 (Concern Worldwide, 2011). However, there is scarce 

information on the nutritional status of infants in Obunga. 

Factors causing undernutrition are complex and range from socio-economic to demographic and 

health-related. Different studies have shown that several factors relate to infant and child 

undernutrition, including food insecurity (Mutisya et al., 2015), illnesses (Demilew & Abie, 

2017), and the child‟s age (KNBS, 2015). Others are sex, mother‟s age (Faye et al., 2018; Myatt 

et al., 2018; Chirande et al., 2015), birth intervals of less than 2 years, low wealth quintile 

(KNBS and UNICEF, 2017; KNBS, 2015), low income in this setting (Omondi & Kirabira, 

2016), and low maternal education level (Li, Kim, Vollmer, & Subramanian, 2020; Adnan & 

Khan, 2015; Chirande et al., 2015). Health-related factors such as household sanitation and the 

use of unsafe drinking water are associated with undernutrition (Chirande et al., 2015; Bantamen 

et al., 2014). Diseases such as diarrhea, malaria, and HIV have also been cited as risk factors for 

undernutrition in several studies (KNBS, March 2018; Kinyoki, Berkley, Moloney, & Noor, 

2015). Lack of immunization (Faye et al., 2018), low levels of exclusive breastfeeding, and poor 

complementary foods have also been associated with undernutrition in young children (Chege et 

al., 2001; Bentley et al., 2015). Due to the many factors that affect undernutrition, it is important 

to explore the specific factors that influence the nutritional status of infants in the Obunga 

informal settlement. 

Sociocultural perceptions of a community have an impact on the nutritional status of children 

(Khattak, Iqbal, & Ghazanfar, 2017), since they influence feeding decisions. They include social 

circumstances, cultural beliefs (Chakona, 2020), and food taboos (Otele, Bunu, & Edoni, 2019). 

The community's perceptions influence breastfeeding practices (Horwood et al., 2020) and 

decisions on infant care and feeding practices even with knowledge (Karnawat et al., 2015; 

Katepa et al., 2015). This is because knowledge may not always translate to good practice. 
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Of the many factors that affect nutritional status, some are contextual in nature. Therefore, 

context-specific factors, together with community perceptions, that influence infants‟ nutritional 

status should be identified. 

1.2 Statement of the Problem 

Nutritional status is a vital proxy indicator of good health, especially during infancy, which is a 

critical time of childhood growth and development, as the impact of undernutrition at this age 

negatively affects later life. Undernutrition is an underlying cause of childhood morbidity and 

accounts for almost half of all deaths globally; however, there is slow progress towards its 

reduction, especially stunting. Developing and middle-income countries in Africa and Southeast 

Asia are the highest contributors to undernutrition among children under the age of five. 

Informal settlements in these countries have recorded high levels of undernutrition in comparison 

with other areas. In Africa, Eastern Africa has a high prevalence of undernutrition, especially 

stunting. In Kenya, there are no national aggregates for undernutrition in formal and informal 

settlements, yet informal settlements are attributed to the high rates of undernutrition seen. The 

former Nyanza province has high infant mortality rates, making it a risky region for infant 

survival, with Kisumu being home to the largest informal settlements in the region. Obunga 

informal settlement in Kisumu has high rates of undernutrition according to previous studies, 

which are higher than national levels. Published studies do not combine community perceptions 

with other determinants of undernutrition, yet the nutritional status of infants and factors 

affecting it in this area have not been sufficiently highlighted in the several studies in Obunga. 

This study therefore sought to determine factors influencing infant nutrition, taking into account 

community perceptions, to contribute to the prioritization of appropriate interventions for infants 

in the Obunga informal settlement. 

1.3 Main Objective 

To establish factors influencing nutritional status of infants (0-12months) within the informal 

urban settlement of Obunga in Kisumu City of Kenya. 

1.4 Specific Objectives 

The specific objectives of this study were: 

i. To assess the nutritional status of infants (0-12 months) in Obunga informal urban 

settlement, Kisumu County, Kenya 
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ii. To determine socio-demographic, economic and health related factors influencing 

nutritional status of infants (0-12 months) in Obunga informal urban settlement, Kisumu 

County, Kenya. 

iii.  To explore community perception of factors relating to infants‟(0-12months) nutrition in 

Obunga informal urban settlement, Kisumu County, Kenya. 

1.5 Research Questions 

i. What is the community perception on infant‟s (0-12 months) nutrition in Obunga 

informal settlements, Kisumu County Kenya?   

ii. What is the nutritional status of infants (0-12 months) in Obunga informal settlements, 

Kisumu County, Kenya? 

iii. Which socio-demographic, economic and health related factors influence nutritional 

status of infants (0-12 months) in Obunga informal settlements, Kisumu County, Kenya? 

1.6 Significance of the Study 

Undernutrition is an underlying cause of morbidity and mortality in children under the age of 

five. There are higher rates of undernutrition among infants and more so among those living in 

informal settlements, yet context-specific factors attributed to undernutrition at this age have not 

been fully determined. The determination of factors that contribute to undernutrition in this age 

group can contribute to addressing causes of undernutrition, enhancing child survival, and 

attaining the Kenya Vision 2030. The study can be referenced by other researchers; the study can 

be referenced when designing social protection programs for informal urban settlements since 

the right to proper nutrition is part of the human rights in the Kenyan Constitution of 2010. 

Ministries like Gender and Agriculture can use the information as a reference tool to develop 

interventions for improving the health and welfare of infants. This research can be used as a 

source of reference by the health sector to guide on baseline information for infant feeding 

practices and other factors influencing nutritional status while designing nutrition programs in 

this setting.   
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1.7 Scope of the study 

i. The study focussed only on socio-demographic, economic and health related factors 

influencing nutritional status of infants 0-12 months 

ii. Due to potential contextual differences in informal settlements, caution should be 

applied when generalizing from this finding to other informal settlements. 
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CHAPTER TWO 

 LITERATURE REVIEW 

2.1 Introduction   

This section discusses literature related to the study.  Areas that other scholars have addressed 

are highlighted and gaps that they did not address are identified. 

2.2 Community Perceptions of Causes of Undernutrition   

This section discusses literature related to community perceptions of causes of undernutrition. 

Community perceptions are a systematic translation of occurrences by people to understand their 

surroundings. They can be derived from socio-cultural conditions, past experiences, present 

circumstances, education, and preconceived notions (Robbins & Judge, 2013). This, however, 

may be real or imaginary. Community perceptions significantly influence the nutritional status of 

children as they determine decisions on infant feeding practices (Khattak et al., 2017). Therefore, 

understanding them helps to know the root causes of undernutrition as well as the basis of 

community practices. 

Studies have shown that communities have diverse perceptions of the causes of undernutrition. 

In a study in India, the community perceived undernutrition in children to be caused by a vulture 

flying over the mother when she was pregnant, a child eating adult food too early, insufficient 

food intake, not taking breast milk, and being looked at with an evil eye‟ (Burtscher & Burza, 

2015). Some of these perceptions in this Indian community correctly identify the real causes of 

undernutrition, while others do not, as they are beliefs that are not precise. 

In a study in Pakistan, the community perceived colostrum to be dirty, not beneficial, and would 

make the child feel hot; mangoes, eggs, and curry were not given to children in hot seasons as 

they were perceived to increase heat; Bananas, milk, oranges, and yoghurt were not given to 

children during cold seasons as they were perceived to increase sputum production and cause 

respiratory tract infections (Khattak et al., 2017). In this Pakistani community, feeding children 

is guided by the seasons of the year that may affect their nutritional status. 

In another study in Bangladesh, the community perceived that undernutrition was a result of 

bearing too many children, neglect of children, and poor sanitation that caused diseases (Goudet 

et al., 2011). The causes of malnutrition as perceived by this Bangladeshi community accurately 
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identify causes of undernutrition among children that may be due to experience or community 

health education. 

In a study in Ghana, the community perceived undernutrition to be due to offending a god, 

wrongly eating meat sacrificed to gods, eating prohibited food, and doing evil (Boatbil et al., 

2014). In this Ghanaian community, the perception of undernutrition is mostly related to 

traditional religious beliefs that may make it difficult to identify undernutrition. 

In another study carried out in Nigeria, the community perceived undernutrition to be caused by 

ignorance about food to be given to children, a dirty environment, having a very large family, 

children eating forbidden foods like meat and eggs, improper breastfeeding, a mother not feeding 

well, poverty, and a mother being single or cohabiting (Otele et al., 2019). This Nigerian 

community generally understands the causes of undernutrition, although there are elements of 

tradition that are not accurate. 

In a study carried out in an informal settlement in Kenya, the community perceived 

undernutrition as a result of alcoholism, poor sanitation, failed contraception, leaving a child 

under the care of a neighbor or daycare, poor maternal health and nutrition, worm infestation, the 

vicious cycle of unemployment, and consumption of street foods (Goudet et al., 2016). This 

community in Nairobi, Kenya, seems to understand the causes of undernutrition, which are due 

to poor social life and poverty in this setting. 

These studies demonstrate that communities understand the existence of undernutrition in 

children. They, however, show that in as much as the communities understand that 

undernutrition exists, they have diverse perceptions of factors influencing undernutrition that 

range from socio-cultural beliefs, education on health, past experiences, and present 

circumstances. These perceptions determine the foods given to children. They also show that 

communities hold some perceptions that correctly depict causes of undernutrition, while others 

are misconceptions of causes of undernutrition. Due to the distinctiveness of communities, 

specific correct and incorrect community perceptions that influence nutritional status should be 

identified, especially in areas where undernutrition is high. In this light, the study intends to 

explore the unique community perceptions that influence the nutritional status of infants in the 

Obunga informal settlement. 
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2.3 Nutritional Status of Infants in Informal Settlements 

This section discusses literature related to nutritional status of infants residing in informal 

settlements. 

The Sustainable development sub-goal number 2.1 aims at ending hunger and ensuring access 

for all people, particularly poor people and those in vulnerable situations, including infants, by 

the year 2030 (United Nations, 2022). The specific nutrition targets in this goal to be achieved by 

2025 include, but are not limited to, reducing stunting by 40% and reducing and maintaining 

childhood wasting to less than 5% (WHO, 2014). Global reports indicate that progress towards 

achieving these goals has remained low, mostly in developing countries (Development 

Initiatives, 2021). 

Global reports indicate that, in a five-year period from 2015 to 2020, stunting in children under 

five years of age reduced from 156 million (22.2%) to 149.2 million (22%), though the progress 

is slow. Wasting also reduced from 50 million (7.5%) to 13.6 million (2%) which makes it on 

course towards achieving the set global target. Although there seems to be overall progress in 

achieving the set goals, Africa has lagged behind, as it was the only region where absolute 

numbers of stunting increased from 58.5 million to 61.4 million cases between 2015 and 2020 

(Development Initiatives, 2021). This increase in absolute numbers in Africa may be a 

contributing factor to the overall smaller reduction of stunting observed worldwide. Wasting 

seems to be on course, as it decreased from 14.1 million (28%) to 3 million (1.5%) in Africa. 

During the same period, stunting in East Africa decreased from 37.5% to 32.6%, while wasting 

decreased from 5.6% to 1% (UNICEF, WHO, and World Bank Group, 2016). 

Children 12-59 months of age living in low and middle-income countries have high levels of 

undernutrition of 38.8%, 27.5%, and 12.9% of stunting, underweight, and wasting, respectively 

(Li et al., 2020). Residence in urban areas increases the risk of undernutrition among children 

(Gewa & Yandell, 2012). Studies from informal settlements show high rates of undernutrition in 

children. In a study in India, 45% and 16% of children 0–59 months of age were stunted and 

wasted, respectively, while in Bangladesh, 50% and 43% of children 0–59 months of age were 

stunted and underweight, respectively. Contrary to the global picture, in Kenya, within a 3-year 

period (2015–2018), there was an increase in urban undernutrition amongst children 0–59 

months of age. Stunting levels increased from 19.8% to 24.5%, underweight increased from 7.5 

to 9.8%, and wasting increased from 3.4% to 6.3% (KNBS, 2018; KNBS, 2015). There is no 
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disaggregated urban data to show the prevalence of undernutrition in formal and informal urban 

settlements; therefore, data on informal settlements can only be from individual studies. Due to 

poverty and other aggravating factors, informal urban settlements are attributable to the high 

undernutrition prevalence seen in urban areas (UNICEF et al., 2018). Studies from urban 

informal settlements show high levels of undernutrition. A cross-sectional survey carried out in 

Nairobi, Kenya, among underfives revealed stunting, underweight, and wasting at 47%, 11.8%, 

and 2.6%, respectively (Olack et al., 2011). In addition, a longitudinal study carried out in 

Nairobi, Kenya, found that 49% of children aged 6–23 months were stunted (Mutisya et al., 

2015). Also, a study in two informal settlements in Nairobi, Kenya, among infants revealed that 

26.3%, 13.2%, and 6.3% were stunted, underweight, and wasted, respectively (Vita et al., 2019). 

The literature on trends in undernutrition indicates that undernutrition rates are decreasing 

worldwide. Wasting seems to be on course to meet the set goals, unlike stunting, which is 

reducing at a slower rate with absolute numbers increasing in Africa. Although these studies are 

observations from different age cohorts, the high levels of undernutrition among young children 

are attributable to informal urban settlements, where the majority of the poor dwell. The Kenyan 

studies demonstrated that there is limited information on disaggregated national data on the 

nutritional status of children dwelling in informal urban settlements to adequately quantify the 

problem. From these studies, it is notable that undernutrition occurs in the form of stunting, 

underweight, and wasting, with stunting being the most prevalent, followed by underweight, and 

then wasting. The undernutrition indicators used in the current study will comprise these 

indicators as used in several studies (Vita et al., 2019; KNBS, 2018; UNICEF et al., 2018; 

KNBS, 2015; Olack et al., 2011; UNICEF, December 2007). Although multiple anthropometric 

deficits were not covered in the previous studies, this study will include them in order to 

demonstrate their existence and measure the burden of coexisting undernutrition in the Obunga 

informal settlement. 

2.4 Socio Demographic, Economic and Nutritional status 

This section discusses literature-related to socio demographic and economic factors influencing 

nutritional status. 

Socio-demographic factors, which can be maternal or child-related, affect the ability of a mother 

to care for and provide for a child, especially in poor settings (Ahsan et al., 2017). Several 
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studies among children under five years have demonstrated that high maternal age at first birth is 

a protective factor against undernutrition in children (Tesfaw & Fenta, 2021; Omondi & 

Kirabira, 2016; Gewa & Yandell, 2012; Kamiya, 2011). This is because motherhood at an early 

age is associated with undernutrition in mothers and children (Islam, Islam, Bharati, & Hossain, 

2016). Delaying first pregnancies by women is therefore a way of reducing undernutrition in 

children as well as women. 

Studies among children under the age of five have related birth intervals of less than 2 years to 

undernutrition (Tesfaw & Fenta, 2021; KNBS, 2015). It is therefore paramount that mothers 

have intervals of at least 2 years between pregnancies to reduce undernutrition in children. 

Several studies have associated low maternal education with undernutrition among children 

(Ahsan et al., 2017; Ministry of Health et al., 2016; EPHI and ICF, 2021; Omondi & Kirabira, 

2016; KNBS, 2015). Therefore, efforts to keep girls in school remain critical to curbing 

undernutrition in children. 

Studies have shown differing results on age as a risk factor for undernutrition. National data 

shows that wasting and stunting are prevalent after the age of 6 months, while being underweight 

is common in the first 6 months of life (KNBS, March 2015). A study done in Nairobi, Kenya, 

amongst infants found wasting to be common in the first 6 months of life, while stunting and 

underweight occurred after the age of 6 months (Vita et al., 2019). Other studies in Nigeria and 

India revealed that wasting was highest in infants compared to older children (Akombi, Agho, 

Merom, & Renzaho, 2017; Bentley, Das, Alcock, More, & Osrin, 2015), yet underweight was 

common in older infants in studies in Nigeria and Bangladesh (Akombi et al., 2017; Ahsan et al., 

2017). There are diverse findings on the type of undernutrition, though they generally agree that 

infants are at risk of undernutrition (Fakir & Khan, 2015). The difference in the type of 

undernutrition may be due to differences in the study population (some studies included children 

0–59 months), study methodologies, and study settings. 

There is a comparable difference in linear growth between boys and girls, with the latter having 

faster linear growth compared to the former (Faye, Fonn, Levin, & Kimani-Murage, 2018). 

Several studies have shown that boys compared to girls are at higher risk of undernutrition 

(Tesfaw & Fenta, 2021; Vita et al., 2019; Chirande et al., 2015; Kinyoki, Berkley, Moloney, & 

Noor, 2015; KNBS, 2015). These are contrary to the findings of a cross-sectional study on 
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children 0–59 months old in Bangladesh, where girls have higher levels of undernutrition than 

boys (Fakir & Khan, 2015). However, studies in Nairobi, Kenya, and India revealed little 

difference in nutritional status between the sexes (Vita et al., 2019; KNBS, 2015; Bentley, Das, 

Alcock, More, & Osrin, 2015). In essence, boys are seemingly more prone to undernutrition than 

girls, and the difference seen may be due to socio-cultural practices where boys are favored over 

girls.  

2.5 Economic Factors and Nutritional Status  

This section discusses literature- related to economic factors influencing nutritional status of 

infants. 

It is estimated that by 2030, 9 out of 10 children living in extreme poverty will be found in sub-

Saharan Africa (UNICEF, 2016). Poverty has been associated with undernutrition and several 

disparities that affect young children (KNBS and UNICEF, 2017). National estimates from 

Nigeria and Kenya show stunting, wasting, and underweight among children 0–59 months to be 

risk factors among those in the low wealth quintile (Tesfaw & Fenta, 2021; KNBS, 2015). 

Similarly, stunting and underweight among children aged 6–59 months and 0–59 months are 

linked to low income and poor economic status in studies in low-income countries, such as Laos 

(Li, Kim, Vollmer, & Subramanian, 2020; Omondi & Kirabira, 2016; Kamiya, 2011). In 

Bangladesh, low socio-economic status is linked to underweight in children 0–59 months 

(Ahsan, Arifeen, Al-Mamun, Khan, & Chakraborty, 2017). Even among the poor, stunting levels 

are higher in poorer households (Mutisya et al., 2015). 

These studies indicate that nutritional status is influenced by socio-demographic factors that can 

be maternal or child-related. Maternal factors generally influence nutritional status; in addition, a 

child‟s age and sex are associated with different types of undernutrition. Low socio-economic 

status affects the ability of a caregiver to provide adequate nutrition, thus influencing nutritional 

status (Ahsan et al., 2017). This is due to the many challenges faced by these households in 

accessing healthy diets (Compte et al., 2021). Therefore, using these factors, the study intends to 

find context-specific socio-demographic factors influencing infants in the Obunga informal 

settlement. 
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2.6 Health Related Factors and Nutritional Status  

2.6.1 General Health Factors and Nutritional Status 

Childhood illnesses rob the body of nutrients necessary for growth and development, thereby 

increasing the risk of undernutrition (Vita et al., 2019). Studies from Nigeria, Ethiopia, and 

Kenya found diarrhea and cough to be risk factors for undernutrition (Tesfaw & Fenta, 2021; 

Bantamen, 2014; Gewa & Yandell, 2012). In addition, studies from Nigeria and Ethiopia found 

fever and malaria to be risk factors for wasting in children 0–59 months (Akombi, Agho, Merom, 

& Renzaho, 2017; Shikur, Deressa, & Lindtjrn, 2016). Several studies among children have 

associated diarrhea with stunting, underweight, or wasting (Vita et al., 2019; Fekadu et al., 2015; 

Kinyoki et al., 2015; Kamiya, 2011). In another study, illnesses were found to be a risk factor for 

undernutrition (Demilew & Abie, 2017). 

Low attendance at child welfare clinics has been associated with stunting in infants and children 

0–59 months in Kenya and India (Vita et al., 2019; Faye et al., 2018; Khan, 2015). Child welfare 

clinics provide services that promote the health and well-being of children, thereby preventing 

childhood diseases that affect their nutritional status. 

 Water and sanitation play a vital role in determining the nutritional status of children. (Gizaw & 

Worku, 2019). A study in Bangladesh associated poor sanitation with stunting in children 0–59 

months (Ahsan, Arifeen, Al-Mamun, Khan, & Chakraborty, 2017). Studies have associated the 

non-availability of sanitation facilities with wasting in Ghana (Aheto, Keegan, Taylor, & Diggle, 

2015), with stunting and wasting in Tanzania and Ethiopia (Chirande et al., 2015; Yisak, 

Gobena, & Mesfin, 2015) in children under five years of age, and with underweight in children 

5–24 months in Cameroon (Nagahori, Tchuani, & Yamauchi, 2015). However, in a study, the 

use of shared sanitation facilities was linked to diarrhea and helminths in young children 

(Heijnen, Cumming, Peletz, Chan, Brown, & Clasen, 2014). The use of water from unprotected 

sources is a risk factor for undernutrition (Bantamen & Belaynew, 2014). In addition, the use of 

untreated water has been linked to stunting in infants and children under five years of age (Vita 

et al., 2019; Chirande et al., 2015). Lack of handwashing is a risk factor for underweight in 

children (Demilew & Abie, 2017).   
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2.6.2 Infants Feeding Practices and Nutritional Status 

Exclusive Breastfeeding is a recommended practice for the first six months of life, and its 

continuation for at least two years reduces the risk of gastrointestinal infection and improves 

cardiorespiratory fitness in children (Labayen et al., 2012). Many women residing in rural areas 

do not know the importance of breastfeeding (Kuzma, 2013), but urban women have knowledge 

on infant feeding practices (Karnawat, Karnawat, Joshi, & Kohli, 2015), but the majority do not 

put this knowledge into practice (Bwalya, Mukonka, Kankasa, Masaninga, Babaniyi, & Siziya, 

2015; Fekadu et al., 2015). Studies indicate that suboptimal feeding practices, which include low 

levels of exclusive breastfeeding and poor complementary foods, are associated with 

undernutrition and diarrhea in young children (Chege et al., 2016; 201; Bentley et al., 2015; 

Bwalya et al., 2015). On the other hand, early introduction of complementary feeds is associated 

with underweight and respiratory infections in children 0–24 months (Bwalya et al., 2015). In 

addition, studies from low- and middle-income countries link low dietary diversity with wasting 

(Li, Kim, Vollmer, & Subramanian, 2020). 

Based on the literature reviewed, health-related factors, which can be general or related to infant 

feeding practices, affect the nutritional status of children. Using these concepts, this study will 

look at their influence on the nutritional status of infants in the Obunga informal settlement to 

obtain baseline information on breastfeeding and complementary feeding practices.  

2.7 Summary of Gaps in Literature  

The literature has shown that factors influencing the nutritional status of children are many, and 

some may differ from one context to another. Community perceptions have been shown to 

influence decisions on feeding children. Studies reviewed have mostly focused on children under 

the age of five years, leaving a gap in caregivers‟ perceptions of factors that may influence the 

nutritional status of infants. These studies have further shown that perceptions differ from one 

setting to another depending on social, cultural, and religious beliefs and therefore may not be 

generalized. The studies reviewed have shown an increase in the prevalence of undernutrition in 

urban areas of Kenya among children under the age of five in the recent past. This increase is 

attributable to the informal settlements, which carry the bulk of the urban population. Since the 

country does not have disaggregated urban data on the nutritional status of children, including 

infants, it would be useful to establish the prevalence of undernutrition in infants in this setting. 

Studies reviewed on socio-economic, demographic, and health-related factors affecting the 



  15 

 

nutritional status of children have mostly concentrated on older children and have provided 

valuable information on factors affecting undernutrition. However, there is a gap in context-

specific factors influencing the nutritional status of infants in the Obunga Informal settlement, 

which this study intends to address.  

2.8 Conceptual Framework 

The Conceptual Framework based on the UNICEF conceptual framework developed in 1990 and 

revised in 1992 as part of the nutrition strategy. This framework categorizes influencers of 

nutritional status as immediate, underlying, and basic. Immediate causes are dietary intake and 

health status; underlying causes are household food security, care for women and children, health 

services, and a healthy environment; and basic causes are ecological, technical, social, political, 

and ideological. The key concepts were modified from the literature reviewed, from which 

potential risk factors for undernutrition were classified into three categories: Socio-demographic 

and Economic, health-related, and Community Perceptions (Figure 1.1). 

 

Figure1.1: Conceptual, Framework: Relationship between Factors Influencing Nutritional 

Status of Infants 
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CHAPTER THREE 

 METHODOLOGY 

3.1 Introduction 

This section consists of methods applied in this research to accomplish the study objectives. It 

includes; study area, study design, study population, sample size and sampling procedures, 

research instruments, data collection procedures, measurements of variables, data analysis, study, 

and ethical consideration. 

3.2 Study Area 

This study was carried out in Obunga informal settlement, which is located in Kisumu Central 

Sub County, East Kisumu Location, and Kanyakwar Sub Location it is situated approximately 5 

kilometers from Kisumu City Center (See Appendix 1). The area developed as a way of 

providing affordable housing for those who were seeking employment in the nearby industries 

and the city. For this reason, it has the highest density of housing structures, with over 80% of 

the houses built of mud walls and old, re-used iron sheets. The main sources of income in this 

area are employment in the nearby industries, the informal sector, and small-scale businesses 

(UN-HABITAT, 2005). 

Weather reports on Kisumu shows mean annual rainfall varies with altitude and proximity to the 

highlands of the Nandi Escarpment. The rainfall ranges between 1,000mm and 1,630mm with a 

mean annual rainfall of 1,280mm. Although there is entirely no dry month, there are two rain 

peaks. The long rains peak generally falls between March and May, with a secondary short rain 

peak falling in September to November. During the short rains, the average annual rainfall 

ranges between 450mm and 600mm. (World Weather Online, 2023). 

The main sources of income in this area are employment by the informal sector, small scale 

business and very little of small-scale farming. The population in Kanyakwar Sub Location is 

estimated at 18,421 people the area is 8.6 square kilometres with an estimated population density 

of 2,133 persons per square kilometre (KNBS, 2019).In this study three villages that make up 

Obunga namely; Obunga Central, Kasarani, and Segasega were used. 

3.3 Study Design 

This study adopted a cross-sectional study design, specifically a mixed method that comprises 

two phases, which are qualitative and quantitative. The qualitative phase preceded the 
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quantitative since information specifically on diseases and complementary foods given to infants 

from the qualitative phase informed the development of the household questionnaire.  

3.4 Study Population 

The study population is the whole group of individuals with whom a researcher is interested in 

generalizing the findings of the study and  has apparent similar characteristics (Mugenda & 

Mugenda, 2003). 

Qualitative Phase 

This comprised Obunga community members comprising of men and women who were included 

in the focus group discussion. 

Quantitative Phase 

 They consisted of infants (0-12 months) residing in Obunga informal settlement. 

3.5 Inclusion Criteria 

Qualitative Phase  

 The men and women who reside Obunga Community and gave informed consent  

 Men and women in Obunga who currently or have once been caregivers therefore have 

knowledge on infant care practices in the community 

Quantitative Phase 

 All infants 0-12 months and caregivers of infants aged 0-12 months from households 

in Obunga informal settlements during the period of data collection and who gave 

informed consent. 

  All infants with a regular caregiver (parent or grandparent) pair from Obunga for the 

period of study. 

3.6 Exclusion Criteria 

Qualitative Phase 

 Community members with health issues that could compromise study outcome like 

mental illnesses    

Quantitative Phase 

 Pre- term neonates and infants with congenital defects as such infants would have special 

needs compared to other infants.  

 Caregivers with health issues that could compromise study outcome like mental illnesses    
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 Those who did not meet the inclusion criteria were replaced through random selection 

from the sampling frame to reduce on bias. 

3.7 Sample Size Determination 

Sampling was done as follows:  

Qualitative Phase 

Focus groups consist of 6–12 people who share certain characteristics like age, sex, and 

knowledge (Kombo & Tromp, 2006), in this case knowledge on infant care practices. Eliot 

(2005) notes that three or four groups can be used to produce valid results for the same set of 

questions. A total of 40 people, consisting of 12 men, 14 mothers, and 14 grandmothers, 

participated in the study as segregated groups. 

Quantitative Phase 

To determine the sample size for the number of infants to include in the study, the following 

formula was used, and a 10% additional sample was used to cater for non-response (Magnani, 

1997). In this study (Cochran 1977), this formula is used for large populations to yield a 

representative sample for proportions. It assumes that a simple random sample will be the 

sampling design. Wasting prevalence amongst children under the age of five from a 2011 survey 

by Concern Worldwide was 7.2% in the informal settlement of Obunga. Since infants make up 

approximately 20% of children under the age of 5 and the population of infants was not readily 

available, wasting rather than stunting was used to determine the samples required to ensure the 

number does not exceed the actual number on the ground. The confidence interval used was 

95%, and the standard error was 5%. Therefore, the required sample size was:  

 no = Z
2
pq 

       e
2    

Where: 

no= the required sample size 

Z = the abscissa of the normal curve 

p = estimated proportion of the attribute that is present in the population 

q= 1-p 

e = desired level of confidence 

Therefore, the sample size was: 

  (1.96)
2
(0.072) (0.928) 
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(0.05)
2 

 = 103 infants + 10% to compensate for non-response 

 = 113 infants  

Due to the lack of population at sub location and village levels from the national census report, a 

mini-census was conducted, and a list of all infants totaling 186 was developed to form the 

sampling frame. To cater for 50% of the characteristics of the population and non-response, 124 

infants were eventually selected for the study.   

3.8 Sampling Procedures 

Sampling is taking any portion of a population as a representative of that population. Sampling is 

done since it may not be necessary to include all subjects of a population in a research study 

(Mugenda & Mugenda, 2003), as long as the subjects are an accurate representative of the total 

population (Kothari, 2004). 

3.8.1 Qualitative Phase 

Purposive sampling method was used to pick individuals to attend the three focus group 

discussions for this study from the Obunga community. A community health worker assigned by 

the Ministry of Interior (Assistant Chief) was asked to select participants for the focus group. 

They needed to be men and women residing in the Obunga community, knowledgeable on infant 

care practices, who have been or are currently caregivers. 

3.8.2 Quantitative Phase 

Simple simple random sampling method was used to select infants from the sampling frame 

using a table of random numbers. In households with two (2) infants, replacement was done 

through random sampling from the sampling frame.  

3.9 Data Collection Tools 

3.9.1 Qualitative Phase  

A focus group discussion guide was used to gather information on the perception of the 

community about the factors that influence the nutritional status of infants in the informal 

settlement of Obunga. The questions in the FGD guide were developed around knowledge and 

practices on infant feeding, undernutrition, and other health-related factors (see Appendix 3). 

The food list, who feeds the child, feeding methods, reasons for early introduction of 
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complementary feeds, and various diseases in the area provided additional information to be 

included in the semi-structured questionnaire.  

3.9.2 Quantitative Phase 

The household questionnaire was developed after analysis of the qualitative data; the list of 

diseases, feeding practices, and types of food given to infants contained in it was populated using 

information from the focus groups. Additional information from literature was used to complete 

the household questionnaire; it contained demographic information, anthropometric data, socio-

economic factors, food intake, morbidity, health-related factors, household factors, and 

household sanitation (see Appendix 4).  

3.10 Validity of Instruments 

Content validity was determined to determine if the instruments satisfactorily covered the topic 

under study. This was done by sending the questionnaires to three (3) different qualified persons 

(Kothari, 2004), who gave their input, and the questionnaire was revised as per 

recommendations. Pre-testing of the questionnaire was also done. 

3.11 Pretesting of Questionnaires 

Many authors have used 10% of a similar population for pretesting the questionnaire (Mugenda 

& Mugenda, 2003). Participants consisted of caregivers of 12 infants from a similar population 

in the nearby Kamakowa settlement, which has a similar socio-demographic profile as the study 

area. Pretesting was done to: establish the validity and reliability of the tool; assess whether or 

not the wording was clear; check if the respondents could interpret all the questions in the same 

way; and determine if there was any research bias (Kombo and Tromp, 2006). The necessary 

adjustments were made thereafter.  

3.11.1 Reliability of Instruments 

Training on questionnaires was done for the research assistants to ensure all the questions would 

be interpreted and responded to in the same way. The author used information from literature to 

develop the tool. Clearly marked salter scales were used for taking weight, and they were 

calibrated using known measures. The weighing scales were calibrated using known measures. 

The height and length of infants were taken using uniforms and clearly marked wooden height 

boards. The height board uses known lengths. The weight and height measurements were taken 
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in duplicate, and an average was done. Where there was a discrepancy, a third measure was 

taken. 

3.12 Data Collection Procedures 

Data was collected in two phases: Qualitative and quantitative phases.  

3.12.1 Qualitative Phase  

 The identified community members were gathered at a central meeting venue organised 

by the link Community Health Volunteer (CHV) for a face-to-face interview. 

 During the interview researcher (moderator) introduced the note taker and the purpose of 

the meeting. Then sought for permission from the participants to record and proceed 

with the discussion.  

 The women group were divided into two since they are the primary caregivers and it gave 

the young mothers a levelled playing field to freely express their opinion 

  During the discussions, the caregivers then introduced themselves  

 Probe questions were used in both Dholuo and Kiswahili languages to elicit responses 

from the respondents and a note taker who took notes verbatim  

 The topics were explored to the point of saturation. That is, it stopped when new 

information was no longer being generated.  

 Questions on causes of undernutrition was asked in Dholuo and Kiswahili using pictures 

in of children who had marasmus (explained as too thin) and stunting (explained as a 

child shorter than those of the same age).  

 Large groups that are above eight may not encourage active participation (Ritchie & 

JaneLewis, 2010), so the researcher gave every participant a chance to contribute and 

ensured all community views were recorded. 

 Each interview took approximately 2 ½ hours to complete. 

3.12.2 Quantitative Phase   

The researcher and trained research assistants administered the questionnaire face-to-face at 

household level. The community health volunteers (CHV) acted as guides to the households; 

once in the household, the CHV introduced the researcher and explained the purpose of the visit 

to the caregiver, where face-to-face interviews were done. The researcher then greeted the 

caregiver, made introductions, and sought permission to conduct the interview, which was given 
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by the caregiver after signing the consent form (see Appendix 2). Weight and height 

measurements were taken first, followed by a face-to-face interview. The interview was face-to-

face in both Dholuo and Swahili for clarity and took approximately 20 minutes. The consent 

forms were checked to confirm the participant's signature or thumbprint. The filled-out 

questionnaires were checked and coded at the end of each day and stored in a safe place under 

lock and key awaiting data entry. Of the one hundred and twenty-four (124) sampled infants, one 

hundred and twenty-two (122) female caregivers were interviewed, with two declining, giving a 

non-response rate of 1.6%.     

3.13 Measurement of Variables 

Anthropometric measurements (weight and height/length) were taken for all infants by the 

research team. Measurements were taken using procedures outlined in the measurement guide 

for the Food and Nutrition Technical Assistance (FANTA) project (Cogill, 2003). Community 

perception was measured manually. The mother‟s education level was measured as none or 

educated. The mother's age was estimated by using the reported year of birth. Marital status was 

measured as married or not married. Religious affiliation was measured as Christian or other. 

The source of income was measured as not employed or employed. The age of the infant was 

measured as completed months from the date of birth. The sex of the infant was measured as 

male or female. Meal frequency and diversity were measured by the 24-hour recall method. 

Exclusive breastfeeding was measured as those who reported having given no food or water 

except for medicine in the preceding 24 hours. Minimum dietary diversity is measured as the 

number of infants 6–12 months old who received food from 4 or more of the 7 food groups 

according to the WHO food groups. Minimum meal frequency was measured as infants 6–12 

months, breastfed and non-breastfed, who received solid, semi-solid, or soft food (but also 

including milk feeds for non-breastfed children) the minimum number of times or more. For 

breastfed children: 2 times if 6–8 months and 3 times if 9–12 months. For non-breastfed children 

6–12 months. The minimum acceptable diet was measured as the proportion of infants 6–12 

months who received a minimum acceptable diet (excluding breast milk). Sanitation facilities 

were measured as either available or not available. Handwashing practices that were measured as 

handwashing after visiting the toilet, before preparing the baby‟s food, before feeding the baby, 

and after changing the baby‟s nappies Each of these was considered a subcategory of 

handwashing. Diseases were measured as those that occurred in the 2 weeks preceding the study. 
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Those who feed children (caregivers) were classified as mothers, fathers, grandmothers, and 

others. Table 3.1 outlines the measurements of all the variables used. 

Table 3.3: Summary of Measurement of Variables 

        Variables Type of Scale Measurement(codes) 

Dependent variable   

Weight for age (underweight) Nominal Underweight Yes(1) or No(0) 

Height for age(stunting) Nominal Stunted Yes(1) or No(0) 

Weight for height (wasting) Nominal Stunted Yes(1) or No(0) 

Multiple anthropometric deficits 

(MADs) 

Nominal MADs Yes(1) or No(0) as per the various 

sub categories 

Independent Variable   

Community perception Manually done Thematic content analysis 

Mothers education level Nominal  None(0), Educated (1) 

Mothers age  Scale  Age (years) using reported year of birth 

Marital status  Nominal  Married No(0) or Yes(1) 

Religion  Nominal Christian No (0) or Yes (1) 

Source of income(employment) Nominal Employed No (0) or Yes (1) 

Age of infant Scale In completed months 

Sex Nominal  Female(0) and Male(1) 

Exclusive breastfeeding (EBF) Nominal EBF Yes(1) or No(0) 

Minimum dietary diversity (MDD) Nominal MDD Yes(1) or No(0) 

Minimum meal frequency (MMF) Nominal MMF Yes(1) or No(0) 

Minimum Acceptable Diet (MAD) Nominal MAD Yes(1) or No(0) 

Hand washing practices(HW) Nominal HW Yes(1) or No(0) for each of the sub 

categories 

Availability of sanitation facilities Nominal Yes(1) or No(0) 

Child sick in preceding 2 weeks? Nominal Yes(1) or No(0) 

Person who feeds infant  (caregiver) Nominal Caregiver Yes (1) or No (0) based on 

provided subcategories 

3.14 Data Analysis Plan 

The research data were analysed according to the objectives of the study at two levels, which 

were qualitative and quantitative.  

3.14.1 Qualitative Data Phase  

Qualitative data was analysed manually by use of thematic content analysis and data represented 

under the various themes that emerged from the focus group discussion. 

3.14.2 Quantitative Phase 

The dependent variables were measured using anthropometric measures of height, length, and 

weight. The anthropometric data was standardized for age by using WHO anthro software 

version 3.2.2.1, which is based on the WHO's 2006 growth standards for children. Data analysis 

was done using SPSS version 20. Univariate analysis (binary logistic regression) was carried out 
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between the independent and dependent variables. Using significant variables at a p value of 0.05 

from the binary logistic regression, multivariate analysis was then done to identify the 

independent predictors of nutritional status (measured as stunting, underweight, wasting, stunted-

wasted, wasted-underweight, stunted-underweight, and underweight-wasted-stunted). The 

strength of the association was measured by an odds ratio with 95% confidence intervals. Both 

the crude odds ratios (COR) and adjusted odds ratios (AOR) are reported. Variables from the 

AOR with a p value of 0.05 were considered significant factors. Frequencies were used to 

analyze the background characteristics of respondents, diseases in the preceding two weeks of 

the study, and feeding practices for infants. The data analysis plan is summarized in Table 3.2. 

Table 3.4: Summary of Data Analysis Plan 

Objective  Variables Data Analysis Methods and 

Tools 

Objective 1 

To identify community perception 

of factors influencing nutritional 

status of infants in the informal 

urban settlement of Obunga  

Practice and perceptions   Thematic content analysis  

Objective 2 

To assess the nutritional status of 

infants (0-12months) in the 

informal urban settlement of 

Obunga 

 Dependent variable  

 Weight-for-age 

 Height-for-age 

 Weight-for-Height 

 Multiple 

anthropometric 

deficits 

Independent variables 

Descriptive statistics mainly z-

score index, frequencies, 

standard deviation  and mean 

Objective 3 

To determine the relationship 

between factors influencing 

nutritional status of infants and 

nutritional status of infants in the 

informal urban settlement of 

Obunga  

 Age 

 Sex  

 Income 

  Household 

sanitation 

 Diseases  

 Handwashing 

practices 

 Infant feeding 

practices 

Dependent Variable 

 Weight-for-age 

 Height-for-age 

 Weight-for-Height  

 Multiple 

anthropometric 

deficits 

Binary logistic regression to 

generate OR and 95% CI 

Multivariate logistic 

regression to generate AOR 

and 95% CI 
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3.15 Ethical Consideration 

The Maseno University Ethics Review Committee reference number 

MSU/DRPC/MUERC/00046/13 approved the study for implementation see appendix 8. 

Permission was also sought from the provincial administration at the office of the Sub Chief after 

presentation of introductory letter from Maseno University see appendix 7. The participation in 

the research was voluntary therefore, informed consent was obtained for Focus Group 

Discussion and the caregivers signed the questionnaires before proceeding with the interview at 

household level. Confidentiality was maintained by ensuring names of participants were not 

captured in the questionnaires rather codes were used to identify them. The filled questionnaires 

and list of infants were kept in safe custody by the researcher. 
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CHAPTER FOUR 

DATA ANALYSIS, PRESENTATION AND INTERPRETATION 

4.1 Introduction 

This chapter presents study findings that have been analysed and reported as per study 

objectives.  

4.2 Community Perception of Factors Influencing Nutritional Status of Infants in the 

Informal Urban Settlement of Obunga 

This information was collected from men and women (groups consisting of men, mothers, and 

grandmothers) in Obunga who currently or have once been caregivers therefore have knowledge 

on infant care practices in the community. The community members provided information on 

infant feeding practices, causes undernutrition, common childhood illnesses in the community. 

To assess the community perception of undernutrition the members were shown photos of 

children who were stunted and another wasted (marasmus) and kwashiorkor.  

4.2.1 Factors Relating to Overnutrition 

The factor relating to over nutrition as depicted by the community was force-feeding. In this 

community, infants who were difficult to feed are force fed to ensure that they eat „enough‟ food. 

This factor was mentioned in FGD 2 and 3 as indicated by the following responses:   

“The stubborn infants or those who refuse to eat are force fed to avoid wasting my time and 

you know with this feeding method the infant can take up to one litre of porridge”. [FGD 2:  

a mother] 

“The children who are stubborn are force fed “sigaglo” as it makes the child stay satisfied 

for a long time and they are able to take more food”. [FGD 3: an old man] 

4.2.2 Factors Relating to Undernutrition  

Undernutrition in this community were associated with: Exclusive breastfeeding, giving infant 

too little food, lack of consumption of variety of foods, worm infestations, low income, giving 

birth too soon, carelessness of care givers and diseases. These factors were mentioned in FGD 1, 

2 and 3 as indicated by the following responses: 
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Exclusive breastfeeding was common in all groups as indicated in the following 

responses:   

“When an infant is exclusively breastfed for six months they do not get sufficient amount of 

food that they need for growth. This is because the modern infants are hungrier than usual 

therefore requiring food very early”. [FGD 3: an old man] 

“There are some infants who require additional food earlier even as early as 3 months since 

the mother may not be producing sufficient amount of breast milk alone”. [FGD 1: a 

grandmother] 

“Because I am always busy and the baby is crying too much I do not have enough time to 

breast feed exclusively so my milk becomes too little to satisfy the infant I introduce cow’s 

milk as 2 weeks, 3months, or even 5 months”. [FGD 2: a mother] 

Giving infant too little food was mentioned in FGD 1 and 2 as indicated by the following 

responses:  

“When an infant is given too little food they are not able to grow well and so end up with 

undernutrition” [FGD 2: a mother] 

“If you give an infant little food they do not grow properly” [FGD 1: a grandmother] 

Lack of consumption of variety of food was mentioned in all the groups as indicated by 

the following responses: 

“When you give an infant only one type of food everyday they do not grow well as they lack 

the other foods to make them grow properly” [FGD 3: an old man] 

“By giving only one type of food it makes the infant not to grow well”. [FGD 2: a mother]  

“A child requires many types of food if you give only one type they don’t grow well” [FGD 

1: a grandmother] 

Worm infestation was mentioned in all the groups as indicated by the following 

response: 

“When an infant has worms they cannot grow well since they will not get sufficient nutrients 

from the food they are taking” [FGD 1: a grandmother] 

“You know when a child has worms they do not grow well as the worms compete with the 

child for food” [FGD 2: a mother] 

“Lack of proper care would make an infant to eat soil thereby getting worms and becomes 

malnourished”. [FGD 3: young man] 
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Low income was mentioned as contributing to under nutrition in all the groups as 

indicated by the following responses: 

“When you do not have sufficient amount of money to buy food the infant does not get 

enough food to eat, so when they cry too much because of hunger you put them on the breast 

as a way of making them calm down” [FGD 2: a mother] 

“When you do not have sufficient money, the infant may become under nourished because 

you are unable to buy variety of foods that the infant requires”. [FGD 3: a young man] 

“Infants do not understand that one can lack money when they are hungry they can drive you 

crazy so you only give them the little available to pacify them”. [FGD 1: a grandmother] 

Giving birth too soon was mentioned in all the groups as indicated by the following 

responses: 

“If a mother gets pregnant too soon and the pregnancy does not go well with the infant, the 

child may develop “ledho” (a type of sickness that makes the child not gain weight)”. [FGD 

1: a grandmother] 

“When a mother gets pregnant too soon they are forced to withdraw the infant from breast 

milk and the child may end up stressed and become malnourished as they feel they are 

neglected”. [FGD 2: a mother] 

“If a woman gets pregnant too soon the child will not grow well because the child will not be 

breastfed, will feel neglected and develop “ledho” [FGD 3: an old man] 

‘Carelessness of caregivers’ was mentioned in FGD 3 as indicated by the following 

responses: 

“A mother who is careless does not have time to look after the infant well and does not care 

to feed the child and therefore leading to under nutrition” [FGD 3: a young man] 

“A woman who has marital insecurity will not bother to look after and feed an infant as she 

will be busy following the man to know whom he talked to and why and this leads to under 

nutrition as the child will be eating cold foods” [FGD 3: an old man] 

Diseases were mentioned in all the groups as indicated by the following responses: 

“When an infant has diseases such as diarrhoea, vomiting, malaria, coughing, wounds on 

the tongue and allergies they do not eat much food therefore leading to under nutrition”. 

[FGD 1: a grandmother] 

“Diseases such as coughing, malaria, diarrhoea, “orianyancha” (rotavirus) are common in 

infants and these can cause under nutrition” (FGD 3: a young man). 

“These diseases do not seem to have an end you treat one disease another one comes up, it is 

a series of never ending diseases!” [FGD 2: a mother] 
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 Cold or cold food 

  Cold weather and cold foods were perceived to cause stunting in infants: 

  “That child is short due to an attack of cold (koyo), just the same way if you plant maize in    

the Rift Valley which is cold it grows slower compared to Nyanza which is warm where maize 

grows faster” (FGD 3: an old man) 

 “When you give a child cold food they don’t grow tall” (FGD 2: a mother, FGD 1: a 

grandmother) 

Causes of under nutrition as perceived by the community were insufficient income, giving very 

little food, lack of variety, diseases, worm infestations, cold, eating cold food and giving birth 

too soon which was associated with wasting disease. 

4.2.3 Factors Relating to Optimal Nutrition 

Optimal nutrition was related to feeding of the child with jute plant and early introduction of 

other feeds. This factor was mentioned in the various FGD groups as indicated by the following 

responses:   

Feeding of the child with jute plant was mentioned in FGD 1 and 2 as indicated by the 

following responses: 

“Feeding an infant with jute plant makes the child gain more weight” [FGD 2: a mother] 

“Jute plant is especially good for infants as it makes them healthy” [FGD 1: a grandmother] 

Early introduction of other feeds was mentioned in FGD 1 and 2 as indicated by the 

following responses: 

“When you introduce other foods before six months the infant grows faster and is much stronger. 

The government needs to be petitioned to recommend other foods as from 3 to 4 months”. [FGD 

3: an old man] 

“Since breast milk is hardly adequate and the mother sometimes feels dizzy after breastfeeding 

we usually opt to start other feeds before 6 months depending on the baby’s appetite”. [FGD 2: 

a mother] 

“Most of these mothers are not able to produce enough milk to cater for the baby’s needs, or the 

mother is too sick to breast feed, or the mother has gone to work it’s good to introduce the infant 

other feeds”. [FGD 1: a grandmother] 

The community associated good nutrition with giving foods such as jute plant as well as early 

introduction of complementary feeds. 
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4.3 Demographic and Socio Economic Characteristics Caregivers 

Table 4.1 outlines the demographic and socio economic characteristics pertaining to caregivers 

in the quantitative phase of the study.  

Table 4.1: Demographic and Socio Economic Characteristics Caregivers 

Characteristics  n (%) 

Marital Status  

Married  100 (82%) 

Single 19 (15%) 

Widowed 2 (2%) 

Divorced 1(1%) 

Mothers Age   

15-19 years 24 (19.7%) 

20-24 years 44(36.1%) 

25-29 years 35(28.7%) 

Over 30 years 18(14.8%) 

Missing  1(0.8%) 

Mother’s Education Level  

None  1(1%) 

Primary level 79 (65%) 

Secondary level 36(29%) 

Post- secondary level 6 (5%) 

Religion   

Christians 114(93.4%) 

Muslims 5(4.1%) 

Others not specified 3(2.5%) 

Source of Income  

Employed 5 (4.1%) 

Casual workers 13 (10.7% ) 

Self employed 45 (36.9%) 

Not employed 58(47.5%) 

Missing 1(0.8%) 

Majority of the caregivers 100 (82%) were married; the majority age ranged between 20-29 years 

but the bulk were between 20-24years 44 (36.1%); Most are educated but majority had primary 

level of education. This is majorly a Christian community 114 (93.4%). Among the employed 

majority are self- employed (small-scale business) 45 (36.9%), those not employed accounted for 

58 (47.5%).  

4.4 Nutritional Status of Infants (0-12months) in the Informal Urban Settlement of Obunga 

In this study population the proportion of infants classified as normal (had no undernutrition) 

were 78 (63.9%), and 44 (36.1%) were undernourished according to the three anthropometric 
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indices of nutritional status: underweight, stunting and wasting. Of those who were 

undernourished (15.6%) had one indicator of undernutrition, 15 (34.9%) had two indicators of 

undernutrition and 9 (7.4%) had 3 indictors of undernutrition. 1 (0.8%) indicator was missing. 

Table 4.2 summarises the nutritional status of infants by indices in Obunga. 

Table 4.2: Nutritional Status of Infants in by Indices, age group and Sex in Obunga 

Factor  N Stunting n (%) Underweight n (%) Wasting n (%) 

Total  122 34(27.8%) 24 (19.7%) 19 (15.7%) 

Sex      

Male  56 14 (25%) 13 (23.2%) 9 (16.1%) 

Female  66 20 (30.3%)) 11 (16.7% 10 (15.2%) 

Age groups      

0-5 months 58 9 (15.5%) 7 (12.1%) 7 (12.1%) 

6-12 months 64 25 (39.1%) 17 (26.6%) 12 (18.8%) 

Prevalence of Multiple Anthropometric Deficits(n=122)                                                                    

Frequency 

Stunted and Wasted   9 (7.4%) 

Stunted and 

Underweight 

  16 (13.1%) 

Wasted and 

Underweight 

  17 (13.9%) 

Underweight, Wasted 

and Stunted 

  9 (7.4%) 

Undernourished Children (n=43) 

Single anthropometric deficit  19(44.2%) 

Two anthropometric deficits  15(34.2%) 

Three anthropometric deficits  9(20.9%) 

The findings show that stunting has the highest prevalence 34(27.8%). The prevalence of 

underweight was higher in boys compared to girls while the prevalence of stunting is higher in 

girls compared to boys. Children 6-12 months had the highest rates of underweight, wasting and 

stunting compared to those who are 0-5months of age. Multiple anthropometric deficits were 

also present in infants in this population with the most prevalent being wasted-underweight at 

(13.9%) followed by stunted - underweight at (13.1%). 

In this population 56% of infants who are undernourished had more than one form of 

undernutrition with majority 15(34.9%) having two anthropometric deficits. 
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4.5 Infant Feeding practices and health related indices  

Exclusive breastfeeding for the first six months and timely introduction of complementary foods 

are the recommended feeding practices for infants. Table 4.3 shows the infant feeding indicators 

that were assessed in this study.   

Table 4.3: Infant Feeding Indices 

Indicator  Proportion 

Currently breastfeeding  115(94.3%) 

Exclusive breastfeeding under six months (n=58)  38 (65.5%) 

Minimum dietary diversity (n=64) 22 (34.4%) 

Minimum meal frequency (n=64) 28 (43.7%) 

Minimum acceptable diet – Breastfed (n=59) 23(38.9%) 

                                               -Non breastfed (n=5) 2 (40%) 

Ninety four percent 115 (94%) of the children breast milk in the preceding 24 hours, sixty-six 38 

(66%) percent of children 0-5months were breastfed exclusively. Thirty-four 34.4% received a 

diet that met the minimum dietary diversity. Forty-three 43.7% were fed the minimum number of 

times appropriate for their age. Thirty-nine 38.9% of the breastfed and forty 40% of the non-

breastfed children 6-12 months were fed a minimum acceptable diet (MAD). 

Table 4.4 highlights the complementary foods given to infants in Obunga community. The 

number included all infants 6-12 months and those who were 0-5months and were not 

exclusively breastfed. 

Provision of adequate complementary feeding at 6 completed months of age is imperative to 

ensure the infant achieves optimal growth and development. Table 4.4 outlines the various 

complementary foods given to infants in Obunga area. 
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Table 4.4: Common Complementary Foods 

Food  Food group for diversity Frequency(n=84) 

Porridge  Grains, roots and tubers 75(89%) 

Cow‟s milk Milk and milk products 42(50%) 

Soup and ugali Grains, roots and tubers 40(48%) 

Orange juice Other fruits and vegetables 32(38%) 

Avocado  Other fruits and vegetables 31(37%) 

Tea with milk Milk and milk products 28(33%) 

Apoth(jute)  Vitamin A rich fruits and 

vegetables 

20(24%) 

Irish potatoes/chips Grains, roots and tubers 21(25%) 

Pawpaw Vitamin A rich fruits and 

vegetables 

10(12%) 

Strong tea None  9(11%) 

Rice  Grains, roots and tubers 7(8%) 

Beans  Legumes and nuts 4(5%) 

Fish  Fleshy foods 3(4%) 

Cooked bananas Grains, roots and tubers 3(4%) 

Green vegetables, pumpkin, 

mango 

Vitamin A rich fruits and 

vegetables  

3(4%) 

Cerelac  Grains, roots and tubers 1(1%) 

 Eggs  0 

Most commonly fed food is porridge 75(89%) followed by cow‟s milk 42 (50%) and soup with 

ugali40 (48%). Very few children received food from the protein group (fleshy foods and 

legumes and nuts) with none receiving from the eggs group. 

Household sanitation is key in the prevention of communicable diseases, which have been linked 

to undernutrition. Table 4.5 outlines availability of sanitation facilities, handwashing practices 

and morbidity amongst infants in the preceding 2 weeks. 
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Table 4.5: Availability of sanitation facilities, handwashing practices and diseases 

prevalence 

Indicator  Proportion 

Had latrines  116(95.1%) 

Had no latrines  6(4.9%) 

Washed hands after visiting toilet 108(88.5%) 

Washed hands before feeding baby 101(82.8%) 

Washed hands before preparing baby food 67(54.9%) 

Washed hands after changing nappies 56(45.9%) 

Morbidity in infants  

Running nose 26(21.3%) 

Coughing  25(20.5%) 

Hotness of the body (fever) 23(18.9%) 

Diarrhoea  18(14.8%) 

Malaria  11(9%) 

Vomiting  11(9%) 

Rotavirus  9(7.4%) 

Skin conditions  8(6.6%) 

Others(witchcraft, ear infection, long epiglottis) 3(2.5%) 

 

Ninety five percent (95%) of primary caregivers‟ households had latrines. Handwashing was 

common after visiting the toilet and before feeding the child as opposed to before preparing food 

and after changing nappies. The most common morbidities amongst infants were running nose 

21.3%, coughing 20.5% and fever 23(18.9%). 

4.6 Socio-economic, Demographic and Health Related Factors influencing Nutritional 

Status  

Regression analysis was used to determine the relationship between nutritional status and factors 

influencing it. Crude odds ratio were generated using binary logistic regression and adjusted 

odds ratios generated using multiple logistic regression in a model that included all factors found 

to be associated with the outcome variable in the binary logistic regression. The results are herein 

summarised accordingly. 

4.6.1 Factors Influencing Stunting  

Using binary logistic regression, 37 factors were analysed and 4 factors, which were age of 

infant, father feeds, diarrhoea, and spacing, were found to be associated with stunting. These 4 

factors were then subjected to multiple logistic regression. Results are summarized in Table 4.6. 
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Table 4.6: Factors Influencing Stunting 

Factor Crude OR Adjusted OR 

 OR 95% CI OR 95% CI 

Age of infant 1.21** (1.06-1.37) 1.16* (1.01-1.34) 

Father caregiver 3.0* (0.96-9.33) 2.23 (0.67-1.32) 

Diarrhoea  3.16* (1.13-8.83) 1.84 (0.58-5.89) 

Spacing  0.89* (0.64-1.25) 0.93 (0.65-1.32) 

Key: p < 0.05 *; p < 0.01 ** 

An analysis of the relationship between age of infant and stunting revealed a significant effect at 

both crude and adjusted level. At crude, with each unit increase in age of infant the odds of an 

infant being stunted increased by 1.21 times (Crude odd=1.21; 95% CI: 1.06-1.37; p<0.01); 

while at adjusted level, with each unit increase in age the odds of an infant being stunted 

increased by 1.16 times (AOR=1.16; 95% CI: 1.01-1.34; p<0.05) 

An analysis of the relationship between fathers as caregiver, diarrhoea, spacing and stunting 

revealed a significant relationships only at crude level. At crude level, with father being the care 

giver the odds of an infant being stunted increased by 3.0 times (Crude odds= 3.0; 95% CI: 0.96-

9.33; p<0.05).  At crude level, with each unit increase in diarrhoea the odds of an infant being 

stunted increased by 3.16 times (Crude odds= 3.16; 95% CI: 1.13-8.83; p<0.05). At crude level, 

with each unit increase in spacing the odds of an infant being stunted decreased 0.89 times 

(Crude odds= 0.89; 95% CI: 0.64-1.25; p<0.05); at adjusted level fathers as caregiver, diarrhoea 

and spacing were not significant indicating lack of support for the associations.  

4.6.2 Factors Influencing Underweight 

Using binary logistic regression, 37 factors were analysed against underweight. Of these factors, 

five (5) variables: age of infant, mother‟s age, and grandmother feeds infant, diarrhoea and 

source of income were found to influence underweight.  These 5 variables were then subjected to 

multiple logistic regression to generate the adjusted odds ratio (AOR). Results of both analyses 

for these five factors are summarized in Table 4.7.  
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Table 4.7: Factors Influencing Underweight 

Factor Crude O.R Adjusted O.R 

O.R 95% CI O.R 95% CI 

Age of infant 1.23** (1.06-1.42) 1.27* (1.03-1.57) 

Mother‟s age 0.88* (0.79-0.99) 0.83** (0.73-0.94) 

Grandmo ther caregiver 8.33** (1.83-37.86) 4.17 (0.72-24.05) 

Diarrhoea  3.26* (1.11-9.59) 2.78 (0.61-12.61) 

Employment of caregiver 3.47* (1.27-9.48) 6.07* (1.54-23.93) 

Key: p < 0.05 *, p < 0.01 ** 

An analysis of the relationship between infant‟s age, mother‟s age, employment of caregiver and 

underweight revealed a significant effect at both crude and adjusted levels. At crude level, with 

each unit increase in age the odds of an infant being underweight increased by 1.23 times (Crude 

odds= 1.23; 95% CI:1.06-1.42; p=<0.01) while at adjusted level, with each unit increase in age, 

the odds of an infant being underweight increased by 1.27 times (AOR=1.27; 95% CI:1.03-1.57; 

p=<0.05). At crude level, with each unit increase in mother‟s age the odds of an infant being 

underweight decreased by 0.88 times. (Crude odds= 0.88; 95% CI: 0.79-0.99; p=<0.05); while at 

adjusted level, with each unit increase of a mother's age the odds of an infant being underweight 

decreased by 0.83 times (AOR=0.83; 95% CI: 0.73-0.94; p=<0.01). At crude level, with 

caregiver being employed the odds of an infant being underweight increased by 3.47 times 

(Crude odds=3.47; 95% CI: 1.27-9.48; p=<0.05); while at adjusted level, with caregiver being 

employed the odds an infant being underweight increased by 6.07 times (AOR= 6.07; 95% CI: 

1.54-23.93; p=<0.05).                                   

An analysis of the relationship between grandmother being a caregiver, diarrhea and 

underweight revealed a significant effect only at crude level. At crude level, with grandmother 

being a caregiver the odds of an infant being underweight increased by 8.33 times (crude odd= 

8.33; 95% CI: 1.83-37.86; p=<0.01). With each unit increase in diarrhoea the odds of an infant 

being underweight increased by 3.26 times (crude odd 3.26; 95% CI: 1.11-9.59; p=0.05). At 

adjusted level, both grandmother being a caregiver and diarrhoea were not significant indicating 

lack of support for the associations.  
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4.6.3 Factors Influencing Wasting 

Using binary logistic regression, 37 factors were analysed and 3 factors that were grandmother 

feeds, diarrhoea and source of income were found to influence wasting. These 3 factors were 

then subjected to multiple logistic regression. Results are summarized in Table 4.8. 

Table 4.8: Factors Influencing Wasting 

Factor Crude O.R Adjusted O.R 

OR 95% CI OR 95% CI 

Grandmother caregiver 6.53** (1.47-28.95) 4.59 (0.94-22.52) 

Diarrhoea 3.46* (1.11-10.82) 3.57* (1.05-12.12) 

Employment of caregiver 2.97 (0.99-8.87) 2.65 (0.84-8.39) 

Key: p < 0.05 *; p < 0.01 ** 

An analysis of the relationship between diarrhoea and wasting revealed a significant effect at 

both crude and adjusted levels. At crude level, with each unit increase in diarrhoea the odds of an 

infant being wasted increased by 3.46 times (Crude odds=3.46; 95% CI:1.11-10.82; p=<0.05); 

while at adjusted level, with each unit increase in diarrhoea the odds of an infant being wasted 

increased by 3.57 times (AOR=3.57; 95% CI:1.05-12.12; p=<0.05).     

An analysis of the relationship between grandmother as a caregiver, employment of a caregiver 

and wasting revealed a significant relationship only at crude level. At crude level, with 

grandmother being a caregiver the odds of an infant being wasted increased by 6.53 times (crude 

odds= 6.53; 95% CI 1.47-28.95; p=<0.01). With the employment of the caregiver the odds of an 

infant being wasted increased by 2.0 times (crude odds=2.0; 95% CI 1.15-3.49; p=<0.01). At 

adjusted level grandmother being a caregiver and employment of a caregiver were not significant 

indicating lack of support for the indicators.                                    

4.6.4 Factors Influencing Stunted-Wasted 

Using binary logistic regression, 37 factors were analysed and 3, which were age of infant, 

grandmother feeds and diarrhoea, were found to influence stunted-wasted. These 3 factors were 

thereby subjected to multiple logistic regression. Results of factors influencing stunted-wasted 

are summarized in table 4.9. 
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Table 4.9: Factors Influencing Stunted- Wasted 

Factor Crude OR Adjusted OR 

 OR 95% CI OR 95% CI 

Age of infant 1.45* (1.09-1.92) 1.28 (0.92-1.79) 

Grandmother caregiver 9.85* (1.42-68.36) 5.25 (0.70-39.31) 

Diarrhoea 16.83*** (3.72-76.17) 9.07** (1.73-47.51) 

Key: p < 0.05 *; p < 0.01 **; p < 0.001*** 

An analysis of the relationship between infant‟s age, grandmother being a caregiver and Stunted-

Wasted revealed a significant relationship only at crude level. At crude level, with each unit 

increase in age the odds of an infant being Stunted-Wasted increased by 1.45 times (Crude odds= 

1.45; 95% CI: 1.09-1.92; p<0.05). At crude level, care by grandmother the odds of an infant 

being Stunted-Wasted increased by 9.85 times (Crude odds= 9.85; 95% CI: 1.42-68.36; p<0.05). 

At adjusted level, age of infant and grandmother being a caregiver were not significant indicating 

lack of support for the associations.  

An analysis of the relationship between diarrhoea and Stunted-Wasted revealed a significant 

relationship at both crude and adjusted levels. At crude level, with every unit increase in 

diarrhoea the odds of an infant being Stunted-Wasted increased by 16.83 times (Crude 

odds=16.83; 95% CI: 3.72-76.17; p<0.001); while at adjusted level, with every unit increase in 

diarrhoea the odds of an infant being Stunted-Wasted increased by 9.07 times (Adjusted 

odd=9.07; 95% CI: 1.73-47.51; p<0.05). 

4.6.5 Factors Influencing Stunted-Underweight  

Using binary logistic regression, 37 factors were analysed and 5, which were age of infant, 

diarrhoea, handwashing after changing nappies, handwashing after visiting the toilet and 

grandmother feeds were found to be associated with underweight. These 5 factors were further 

subjected to multiple logistic regression. Results are summarized in table 4.10.  
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Table 4.10: Factors Influencing Stunted- Underweight 

Factor  Crude OR Adjusted OR 

OR 95% CI OR 95% CI 

Age of infant 1.40*** (1.14-1.73) 1.24 (0.98-1.58) 

Diarrhoea  6.72*** (2.09-21.61) 4.08 (0.98-16.90) 

Hand washing after 

changings nappies 

0.23* (0.06-0.86) 0.54 (0.12-2.51) 

Hand washing after 

visiting the toilet 

0.20** (0.06-0.72) 0.18* (0.03-0.86) 

Grandmother caregiver 4.66* (0.99-21.82) 6.15* (1.09-34.73) 

Key: p < 0.05 *; p < 0.01 **; p < 0.001*** 

An analysis of the relationship between age of infant, diarrhoea handwashing after changing 

nappies, and stunted-underweight revealed significant effects only at crude level. At crude level, 

with each unit increase in age the odds of an infant being stunted-underweight increased by 1.40 

times (Crude odds=1.40; 95% CI: 1.14-1.73; p<0.001). At crude level, with each unit increase in 

diarrhoea the odds of an infant being stunted-wasted increased by 6.72 times (Crude odds=6.72; 

95% CI: 2.09-21.61; p<0.001); At crude level, with each unit increase in hand-washing after 

changing nappies the odds of an infant being stunted-wasted decreased by 0.23 times (Crude 

odds=0.23; 95% CI:0.06-0.86; p<0.05). At adjusted level they were not significant indicating 

lack of support for the associations.  

An analysis of the relationship between hand washing after visiting the toilet, grandmother being 

caregiver and stunted-wasted revealed a significant effect at both crude and adjusted levels. At 

crude level, with each unit increase in hand washing after visiting the toilet the odds of an infant 

being stunted-wasted decreased by 0.20 times (Crude odd=0.20; 95% CI: 0.06-0.72; p<0.01); 

while at adjusted level, with each unit increase in hand washing the odds of an infant being 

stunted-underweight decreased by 0.18 times (AOR=0.18; 95% CI: 0.03-0.86; p<0.05). At crude 

level, care by grandmother the odds of an infant being stunted-underweight increased by 4.66 

times (Crude odds=4.66; 95% CI: 0.99-21.82; p<0.05); while at adjusted level, care by 

grandmother the odds of an infant being stunted-underweight increased by 6.15 times 

(AOR=6.15; 95% CI: 1.09-34.73; p<0.05). 
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4.6.6 Factors Influencing Underweight-Wasted 

Using binary logistic regression, 37 factors were analysed and 6 that were age of infant, mothers 

age, grandmother feeds, diarrhoea, source of income and fever were established to influence 

underweight-wasted. These 6 factors were further subjected to multiple logistic regression. 

Results are summarized in Table 4.11. 

Table 4.11: Factors Influencing Underweight- Wasted 

Factor Crude OR Adjusted OR 

 OR 95% CI OR 95% CI 

Age of infant 1.18* (1.00-1.38) 1.09 (0.87-1.37) 

Mothers age 0.83* (0.72-0.96) 0.82* (0.71-0.95) 

Grandmother caregiver 7.77** (1.73-34.87) 3.74 (0.56-24.83) 

Diarrhoea 4.23* (1.32-13.52) 4.85 (0.89-26.28) 

Employment of caregiver 3.51* (1.07-7.81) 5.22** (1.16-23.53) 

Hotness of the body(fever) 3.03* (0.98-9.37) 2.02 (0.52-7.81) 

Key: p < 0.05 *; p < 0.01 ** 

An analysis of the relationship between the age of infant, grandmother as caregiver, diarrhoea, 

fever and underweight-wasted revealed significant effects only at crude level. At crude level, 

with each unit increase in age the odds of an infant being underweight-wasted increased by 1.18 

times (Crude odds=1.18; 95% CI: 1.00-1.38; p<0.05).  At crude level, care by grandmother the 

odds of underweight-wasted increased by 7.77 times (Crude odds=7.77; 95% CI: 1.73-34.87, 

p<0.01).  At crude level, with each unit increase in diarrhoea the odds of an infant being 

underweight-wasted increased by 4.23 times (Crude odd=4.23; 95% CI: 1.32-13.52; p<0.05). At 

crude level, with each unit increase in hotness of the body (fever) the odds of an infant being 

underweight-wasted increased by 3.03 times (Crude odds=3.03; 95% CI=0.98-9.37; p<0.05). At 

adjusted level these factors were not significant indicating lack of support for the associations.  

An analysis of the relationship between mothers age, employment of caregiver and underweight-

stunted revealed a significant effect at both crude and adjusted levels. At crude level, with each 

unit increase in mother‟s age the odds of an infant being underweight-wasted decreased by 0.83 

times (Crude odds=0.83; 95% CI:0.72-0.96; p<0.05); while at adjusted level, with each unit 

increase in mother‟s age the odds of an infant being underweight decreased by 0.85 times 

(AOR=0.85; 95% CI:0.72-0.99; p<0.05). At crude level, with the caregiver being employed the 

odds of an infant being underweight-wasted increased by 1.86 times (Crude odds=1.86; 95% CI: 



  41 

 

1.05-3.30; p<0.05); at adjusted level, the caregiver being employed the odds of an infant being 

underweight-wasted increased by 3.2 times (AOR=3.20; 95% CI: 1.43-7.19; p<0.01). 

4.6.7 Factors Influencing Stunted-Underweight-Wasted 

Using binary logistic regression, 37 factors were analysed and 3 that were age of infants, 

grandmother feeds and diarrhoea were found to influence stunted-wasted-underweight. These 3 

factors were then subjected to multiple logistic regression. Results of factors influencing stunted-

wasted-underweight are summarized in Table 4.12. 

Table 4.12: Factors Influencing Stunted- Underweight-Wasted 

Factor  Crude OR Adjusted OR 

 OR 95% C.I OR 95% C.I 

Age of infant  1.45** (1.09-1.92) 1.28 (0.92-1.79) 

Grandmother caregiver 9.85* (1.42-68.36) 5.28 (0.70-39.31) 

Diarrhoea 16.83*** (3.72-76.17) 9.07* (1.73-47.51) 

Key: p < 0.05 *; p < 0.01 **; p < 0.001*** 

An analysis of the relationship between the age of an infant, grandmother as a caregiver and 

stunted-underweight-wasted revealed significant effects only at crude level. At crude level, with 

each unit increase in age the odds of an infant being stunted-underweight-wasted increased by 

1.45 times (Crude odds=1.45; 95% CI: 1.09-1.92; p<0.01). At crude level, care by grandmother 

the odds of an infant being stunted-underweight-wasted increased by 9.85 times (Crude 

odds=9.85; 95% CI: 1.42-68.36; p<0.01). At adjusted level they were not significant indicating 

lack of support for the associations.  

An analysis of the relationship between diarrhoea and stunted-underweight-wasted revealed a 

significant effect at both crude and adjusted levels. At crude level, with each unit increase in 

diarrhoea the odds of an infant being stunted-underweight-wasted increased by 16.83 times 

(Crude odds=16.83; 95% CI: 3.72-76.17; p<0.001); while at adjusted level, with each unit 

increase in diarrhoea the odds of an infant being stunted-underweight-wasted increased by 9.07 

times (Adjusted odd=9.07; 95% CI: 1.73-47.51; p<0.05. 
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CHAPTER FIVE 

DISCUSSION  

5.1 Introduction 

This section consists of the discussion of the study findings presented according to the study 

objectives. 

5.2 Community Perception of Factors Influencing Nutritional Status of Infants  

The first objective aimed to explore the perception of the community about factors influencing 

the nutritional status of children. This community perceives undernutrition to be caused by: 

giving too little food to a child; worm infestation; diseases; low income; „carelessness‟ of 

caregivers; and a lack of consumption of a variety of foods, which is in agreement with known 

causes of undernutrition. On the other hand, they erroneously perceive exclusive breastfeeding, 

cold weather, and eating cold food as causing undernutrition. It associates giving birth too soon 

with thinness. This thinness is viewed as a disease, not a form of undernutrition. 

Giving too little food is associated with undernutrition, which is correct since the infant does not 

get sufficient nutrients to support growth and development. Diseases and worm infestations are 

perceived to cause undernutrition, which is correct since childhood illnesses are risks to 

undernutrition (Vita et al., 2019). Low income is perceived to cause undernutrition, which is 

correct because it is a determinant of household purchasing power and nutritional status (Li et 

al., 2020; Omondi & Kirabira, 2016). „Carelessness‟ of the caregiver is perceived to cause 

undernutrition as the caregiver, mostly the mother, was deemed to have insufficient time to feed 

the baby. Lack of variety in foods is also perceived to cause undernutrition, which is correct 

since dietary diversity is associated with reduced probabilities of undernutrition (Li et al., 2020; 

Fekadu et al., 2015). 

An issue observed in Obunga is the perception that exclusive breastfeeding causes 

undernutrition. This is linked to the perception that: it does not satisfy the modern child; it is 

insufficient for a growing child; it causes dizziness to mothers after breastfeeding; and the 

amount produced reduces once a mother resumes work. Perceived insufficient milk production is 

a concern raised by many mothers in several studies (Moraes, Moreira, Drugowick, Bonanato, 

Imparato, & Reis, 2016; Karall et al., 2015; Robert, Coppieters, Swennen, & Dramaix, 2014). 

This could reduce the potential benefit of exclusive breastfeeding in this community. 
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In the Obunga community, early introduction of complementary feeds is associated with optimal 

nutritional status, yet it is associated with underweight and stunting, according to several studies 

(Demilew & Abie, 2017; Khan & Islam, 2017; Fekadu et al., 2015). Uniquely, in the Obunga 

community, there are two perceptions that, although not linked to undernutrition by the 

community, are perceived to contribute to poor health and poor growth. Giving birth too soon is 

perceived to cause a disease known as „ledho’, which is not undernutrition but rather 

unexplained thinness. This is treated with traditional herbs, yet it is unrecognized as wasting. 

They believe that when a mother gives birth too soon, the older child gets inadequate love and 

care and so grows thin. This is in contrast with findings that a closely spaced reproductive cycle 

is associated with undernutrition (Tesfaw & Fenta, 2021; KNBS and UNICEF, 2017). Eating 

cold food or exposure to cold weather is associated with stunting (understood by the community 

as shortness), as cold is deemed to make a child grow slower, hence not linked to the quality of 

the food or other causes of stunting. This is contrary to the known causes of stunting from 

several studies (Tesfaw & Fenta, 2021; Vita et al., 2019; Faye et al., 2019; Omondi & Kirabira, 

2016; Labayen et al., 2012). 

These findings show that the community understands some known causes of undernutrition in 

children, which may be the result of health education or experiences. On the contrary, there are 

misconceptions about exclusive breastfeeding and causes of wasting and stunting in children, 

which threaten the identification of undernutrition and eventually the achievement of good 

nutritional and health status. 

5.3 Characteristics of Primary Caregivers 

The next objective is drawn from caregivers in households in Obunga. In this study, the majority 

of the respondents are Christians, married, and mainly between 19 and 24 years old. The 

majority have primary-level education and are not employed. This depicts a young population 

with a basic level of education and a high dependency ratio. This confirms the high female 

dependency ratio in the former Nyanza Province in persons aged 15–64 years (KNBS, 2012) and 

the national statistics, which indicate that the majority of Kenyans have primary level education 

at 50.6% (KNBS, December 2019). However, in the Obunga informal settlement, the proportion 

of respondents with basic education (65%) was higher than the national average. 
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5.4 Nutritional Status of Infants (0-12months)  

The second objective of this study was to establish the nutritional status of infants in Obunga. 

The prevalence of stunting, underweight, and wasting in Obunga is higher than in Kisumu 

County (KNBS, 2015) and the national rates given in KNBS (2018), indicating that Obunga 

contributes significantly to overall undernutrition in the county and country. This corroborates 

findings by others that informal settlements are major drivers of undernutrition (Vita et al., 2019; 

Ahsan et al., 2017; Bentley et al., 2015). The study additionally shows that a notable proportion 

of undernourished children in Obunga have combined forms of undernutrition, which in 

themselves are problems of public health concern. This information has not previously been 

reported. 

Stunting rates in this study are high according to WHO classification (see Appendix 6) and are 

therefore of public health concern. This high rate is comparable to those reported in informal 

settlements in Nairobi, Kenya (Vita et al., 2019), Bangladesh (Ahsan et al., 2017), and Somalia 

(Kinyoki, Berkley, Moloney, & Noor, 2015). Unlike other studies where stunting is higher in 

boys (Tesfaw & Fenta, 2021; Vita et al., 2019; Chirande et al., 2015; Kinyoki, Berkley, 

Moloney, & Noor, 2015), the prevalence of stunting in Obunga is higher in girls compared to 

boys. The observed higher levels of stunting in older children compared to the younger ones are 

similar to those in other studies (Vita et al., 2019; KNBS, March 2015). 

Underweight prevalence in Obunga can be considered high, although there is no classification 

for it. These rates are similar to those reported in Ethiopia (Fekadu et al., 2015), but higher than 

those observed in studies from informal settlements in Nairobi (Vita et al., 2019; Olack et al., 

2011) and Kiambu (Chege, Ndungu, & Gitonga, 2016). This may be due to differences in infant 

feeding practices in these places. In Obunga, underweight occurs more in boys than in girls, 

which is similar to findings from several studies (Vita et al., 2019; Akombi, Agho, Merom, & 

Renzaho, 2017; KNBS, 2015). 

According to the WHO classification, wasting prevalence in Obunga is very high. Studies in 

Ethiopia (Fekadu et al., 2015), Tanzania (MOH et al., 2016), an informal settlement in Kiambu, 

Kenya (Chege, Ndungu, & Gitonga, 2016), and Nigeria (Akombi et al., 2017) have shown 

similar high rates of wasting. Unlike stunting and underweight, wasting in Obunga is similar in 

girls and boys, concurring with findings by Bentley et al. (2015 in India. 
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Children with multiple anthropometric deficits are found in Obunga, and the prevalence of 

MADs can be classified as low (stunted-wasted-underweight), medium (stunted-underweight), 

and high (wasted-underweight) levels. A meta-analysis by Myatt et al. (2018) and McDonald et 

al. (2013) indicates that multiple anthropometric deficits are associated with increased risks of 

child mortality. 

5.5 Socio-Economic and Demographic and Health Related Factors Influencing Nutritional 

Status of Infants  

The third objective aimed at identifying factors influencing the nutritional status of infants in 

Obunga. Several factors influence underweight, wasting, stunting, and multiple anthropometric 

deficits in this setting. 

In Obunga, infant feeding indicators are not associated with any form of undernutrition. The 

rates of exclusive breastfeeding in this study are comparable to those from India and national 

estimates (Bentley et al., 2015; KNBS, 2015). The perception found in the first objective of 

associating exclusive breastfeeding with poor nutrition status and the early introduction of 

complementary feeds with optimal nutrition may be a threat to improving the rates of exclusive 

breastfeeding in this community. 

Dietary diversity scores and meal frequencies are low in Obunga, meaning that children receive a 

diet of poor quality that could be insufficient to meet their needs for growth. However, the 

community does not link meal frequency with undernutrition. Several studies have linked low 

dietary diversity scores (Fekadu et al., 2015), poor quality diets (Chakona, 2020; Bwalya et al., 

2015), inadequate quantity, and monotonous diets (Mkhize & Sibanda, 2020) consisting mostly 

of foods from the grains group (Chakona, 2020;  Bentley et al., 2015; Bwalya et al., 2015; 

KNBS, 2015) with stunting, wasting, and underweight. This suggests that in Obunga, low diet 

diversity and meal frequency occur across households whether or not children are malnourished, 

and understanding the relationship further requires data beyond that obtained in the current 

study. The community reports insufficient money to purchase adequate food (FGD 1 and 2) and 

insufficient money to buy a variety of food, as reported in FGD 3. This may imply that income 

poses a challenge to obtaining a diverse and adequate diet for many households and may be the 

factor with which an association is likely to be observed. 
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Undernutrition in Obunga is associated with the age of the infant, the mother‟s age, the 

employment of the caregiver, diarrhea, not handwashing after visiting the toilet, and having a 

grandmother as a caregiver. Infants age is associated with underweight and stunting but not 

wasting in Obunga. The older a child is, the more likely they are to be stunted or underweight. 

Wasting, on the other hand, occurs across age groups. Other studies have similarly observed 

underweight in older children (Vita et al., 2019; Akombi et al., 2017; Ahsan et al., 2017; KNBS, 

2015). This observation may be due to challenges in acquiring and providing complementary 

feeds for a growing child. Although stunting in children in Obunga was linked to income in a 

previous study (Omondi & Kirabira, 2016), this association was not observed in the current 

study, which only identified age as an influencing factor. 

In Obunga, mothers ages as well as caregivers employment are associated with underweight and 

underweight-wasting in infants. Older mothers are less likely to have infants with these 

indicators, as the risk decreases with the mother‟s age. This indicates that older mothers are less 

likely to have an underweight or underweight-wasted infant. On the other hand, the risk of the 

indicators increased with employment status, indicating that infants of employed mothers were 

more likely to manifest the indicators. Tesfaw & Fenta (2021) also found the mother‟s age to be 

associated with being underweight. Siddiqi et al. (2011) found that a mother‟s age was linked to 

underweight and wasting. None of the studies assessed combined malnutrition indicators. Ahsan 

et al. (2017) found that caregivers working outside the home were linked to underweight in 

children. The link between underweight and underweight-wasting with employment observed in 

Obunga may be due to financial obligations necessitating a mother to report to work before 6 

months and starting mixed feeding, as reflected in FGD 1. Income in Obunga was identified as a 

protective factor against underweight in a previous study (Omondi & Kirabira, 2016); this 

association was not observed in the current study, which may imply that apart from food, these 

infants require extra care that may be lacking from a working mother. However, Influences on 

this difference should be explored in suitable studies. 

Diarrhoea is linked to wasting and stunted-wasted-underweight in Obunga. Several studies have 

linked diarrhea to wasting in children (Tesfaw & Fenta, 2021; Vita et al., 2019; Fekadu et al., 

2015; Kinyoki et al., 2015). Similarly, stunting (Kinyoki et al., 2015), wasting, and underweight 

(Tesfaw & Fenta, 2021; Demilew & Abie, 2017) are associated with diarrhea. Illnesses in 

children in this community are also linked to undernutrition (FGD 1, 2, and 3). Handwashing 
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after visiting the toilet was found to be a protective factor against stunting and underweight in 

Obunga, possibly because informal settlements share sanitation facilities that have been linked to 

diarrhea and helminths in children (Heijnen et al., 2014). 

Having a grandmother as a caregiver is associated with being stunted or underweight in Obunga. 

Stunting is an indicator of chronic food insecurity; hence, this may imply that households with 

grandmothers as caregivers have food and nutrition insecurity. This may be because 

grandmothers in settings characterized by poverty play multiple roles of provider and caretaker 

(Alderete, Sonderegger, & Pérez-Stable, 2018), and the addition of an extra mouth to feed may 

lead to the provision of low-quality complementary feeds. The interplay of these factors in 

Obunga should be assessed to better understand why grandmothers as caretakers contribute to 

infants being stunted and underweight. 

The combination of key factors influencing the nutritional status of infants in Obunga had 

similarities and differences with those observed in other studies. Overall, the study corroborates 

the position that factors known to influence nutrition status may or may not be key drivers of 

poor nutritional status depending on the context in which they are measured. Hence, factors 

associated with stunting, wasting, or underweight, as well as the occurrence of multiple 

indicators, may differ based on the context in which they are measured. 
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CHAPTER SIX 

SUMMARY, CONCLUSIONS AND RECOMMENDATIONS 

This chapter presents summary of the study findings, which have been analysed, interpreted in 

chapter four and discussed in chapter five, conclusions, and recommendations. 

6.1 Summary of Findings 

6.1.1 Community Perception of Factors Influencing Nutritional Status of Infants  

The study established that the community has correctly perceive: giving too little food, worm 

infestation, diseases, low income, „carelessness‟ of caregiver and lack of consumption of variety 

of foods which are in agreement with known causes of undernutrition. On the other hand, they 

erroneously perceive exclusive breastfeeding, cold weather and eating cold food as causing 

undernutrition.  Early introduction of complementary feeds is associated with optimal nutrition. 

Giving birth too soon is associated with thinness considered a disease and not a consequence of 

undernutrition. 

6.1.2 Nutritional Status of Infants (0-12months)  

In this study, the prevalence of undernutrition is higher than the national average. There are high 

stunting and underweight levels as well as very high wasting levels. MADs which are associated 

with increased mortality rate are: medium (stunted-wasted, stunted-underweight and stunted-

wasted-underweight); and high (wasted-underweight) in infants.  

6.1.3 Relationship between Socio-demographic and Economic Factors and Health related 

Factors and Nutritional Status of Infants 

The findings of this study show that exclusive breastfeeding rates are similar to national levels 

and dietary diversity scores and minimum meal frequencies are low. Undernutrition in Obunga is 

associated with child‟s age, mother‟s age, having grandmother as a caregiver and caregiver being 

employed, diarrhoea, and not washing hands after using the toilet. 

6.2 Conclusions 

1. These findings show that the Obunga community has correct perceptions of some known 

immediate and underlying causes of undernutrition however, there are erroneous 

perceptions in the community on exclusive breastfeeding, early introduction of 

complementary feeds and imperceptions of wasting and stunting that could threaten 
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improvement of exclusive breastfeeding rate, identification and correction of wasting and 

stunting. 

2. There are medium, high and very high levels of undernutrition in the form of underweight, 

wasting, stunting indicating that Obunga bears a large share of the undernutrition burden 

and risk of mortality and morbidity in Kisumu County and Kenya as a whole. 

Additionally, the presence of multiple anthropometric deficits in Obunga identifies infants 

at increased risk of mortality. 

3. In this community, risk of stunting increases with a child‟s age; risk of wasting is 

associated with diarrhoea; risk of  underweight increases with age of infants and the 

employment of a caregiver and decreases with increasing mother‟s age; stunted-wasted 

and stunted-underweight-wasted are associated with diarrhoea; stunted-underweight is 

associated with not handwashing after visiting the toilet and having grandmother as a 

caregiver; underweight –wasted decreases with increasing mother‟s age and increases with 

employment of the caregiver. These are all potential factors that influence nutritional 

status of infants in Obunga which if addressed would reduce undernutrition in this setting. 

6.3 Recommendations  

6.3.1 Recommendations for this Study 

i. The government to provide nutrition education to Obunga residents that target the 

misconceptions on breastfeeding, complementary feeding and identification of wasting and 

stunting.  

ii. There is need to refocus efforts of identifying and addressing undernutrition, e.g. 

“household MUAC” in order to reduce the high undernutrition prevalence. 

iii. There is need to target the Obunga Community with health and nutrition education on 

hygiene to address diarrhoea, nurturing and care, as well as exclusive breastfeeding and 

complementary feeding which are low across households in as much as they were not 

associated with undernutrition in Obunga. 

iv. To adequately address undernutrition, urban nutrition data should be disaggregated to the 

level informal settlements. 
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6.3.2 Recommendations for Further Research  

i. There is need for a study to provide in-depth exploration of factors influencing nutritional 

status of infants of employed caregivers in Obunga 

ii. There is need for an in-depth study on diet diversity and minimum meal frequency to 

understand its association with undernutrition in Obunga 

iii. Explore reasons for discrepancies  of stunting in girls and boys in Obunga  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



  51 

 

REFERENCES 

Adekanmbi, V. T., Kayode, G. A., & Uthman, A. O. (2013). Individual and Contextual Factors 

Associated with Childhood Stunting in Nigeria: A multilevel Analysis. Wiley, 9(2):244-

59. 

African Population and Health Research Center. (2006-2009). Urbanization, Poverty and Health 

Dynamics- Maternal and Child Health Data. Nairobi: African Population and Health 

Research Center. 

African Union. (2014). The Cost of Hunger in Africa: Social and Economic Impact of Child 

Undernutrition in Egypt, Ethiopia, Swaziland and Uganda. 

http://www.uneca.org/sites/default/files/uploadeddocuments/COM/com2012-

reportcommittee-of-experts_en.pdf pp. 14 and 15. 

Aheto, J. M., Keegan, T. J., Taylor, B. M., & Diggle, A. P. (2015). Childhood Malnutrition and 

its Determinants among Under-Five Children in Ghana. Wiley, (6):552-61. 

Ahsan, K. Z., Arifeen, S. E., Al-Mamun, A., Khan, S. H., & Chakraborty, N. (2017). The Effects 

of Individual,Household and Community Chararcteristics on Child Nutritional Status in 

the Slums of Urban Bangladesh. Archives of Public Health, 75:9. 

Akombi, B. J., Agho, K. E., Hall, J. J., Wali, N., Renzaho, A. M., & Merom, a. D. (2017). 

Stunting, Wasting and Underweight in Sub-Saharan Africa: A Systematic Review. 

Journal of Environmental Research and Public Health, 14,863. 

Akombi, B. J., Agho, K. E., Merom, D., & Renzaho, J. J. (2017). Multileval Analysis of Factors 

Associated with Wasting and Underweight among Children Under-Five Years in Nigeria. 

Nutrients, 9, 44. 

Alderete, E., Sonderegger, L., & Pérez-Stable, A. E. (2018). Emerging Themes in Food Security: 

Environmental Justice, Extended Families and the Multiple Roles of Grandmothers. 

International Journal for Equity in Health, 17 (1):139. 

Alemayehu, M., Tinsae, F., Haileslassie, K., Seid, O., Gebregziabher, G., & Yebyo, a. H. (2015). 

Undernutrition Status and Associated Factors in Under-5 Children, in Tigray, Nothern 

Ethiopia. Nutrition, 964-970. 

Bantamen, D., & Belaynew, a. (2014). Assessment of Factors Associated with Malnutrition 

among Under Five Years Age Children at MachakelWoreda, Northwest Ethiopia. Journal 

of Nutrition and Food Sciences, 4:256. 



  52 

 

Bartłomiej Mateusz Zalewski, B. P. (2017). Nutrition of infants and young children (one to three 

years) and its effect on later health: A systematic review of current recommendations 

(EarlyNutrition project). Critical Reviews in Food Science and Nutrition, 57:3, 489-500. 

Bentley, A., Das, S., Alcock, G., More, N. S., & Osrin, S. P. (2015). Malnutrition and Infant and 

Young Child Feeding in Informal Settlements in Mumbai, India: Findings from a Census. 

Food Science and Nutrition, 3(3):257–271. 

Black, M. M., Walker, S. P., Fernald, L. C., Andersen, C. T., DiGirolamo, A. M., Lu, C., et al. 

(2017). Early Childhood Development Coming of age: Science through the life course. 

Lancet, 77-90. 

Bridget A. Aidam, R. P.E. (2005). Lactation Counseling Increases Exclusive Breast-Feeding 

Rates in Ghana. Journal of Nutrition 135:7, 1691-1695. 

Burtscher, D., & Burza, a. S. (2015). Health-seeking Behaviour and Community Perceptions of 

Childhood Undernutrition and a Community Management of Acute Malnutrition 

(CMAM) Programme in Rural Bihar, India: A Qualitative Study. Public Health 

Nutrition, online by Cambridge University Press. 

Bwalya, M. K., Mukonka, V., Kankasa, C., Masaninga, F., Babaniyi, O., & Siziya, A. S. (2015). 

Infants and young children feeding practices and nutritional status in two districts of 

Zambia. International Breastfeeding Journal, 13006-015. 

Cao, M., Huang, H., & He, A. Y. (2017). Developmental Connectomics from Infancy through 

Early Childhood. Science Direct, 494-506. 

Chakona, G. (2020). Social Circumstances and Cultural beliefs Influence Maternal Nutrition, 

Breastfeeding and Child Feeding Practices in South Africa. Nutrition Journal, 47. 

Chege, P. M., Ndungu, Z. W., & Gitonga, B. M. (2016). Food security and nutritional status of 

Chidren Under Five in Households Affected by HIV and AIDS in Kiandutu Informal 

Settlement, Kiambu County Kenya. Journal of Health, Population and Nutrition , 35:21. 

Chirande, L., Charwe, D., Mbwana, H., Victor, R., Kimboka, S., Issaka, A. I., et al. (2015). 

Determinants of Stunting and Severe Stunting among Under-fives in Tanzania:Evidence 

from the 2010 Crossectional Household Survey. Biomedical Central Pediatrics, 15,165. 

Cogill, B. (2003). Anthropometric Indicators Measurement Guide. Washington, D.C: Food and 

Nutrition Technical Assistance Project, Academy for Educational Development. 

Compte, M. V., Burrola-Méndez, S., Lozano-Marrufo, A., Ferré-Eguiluz, I., Flores, D., Gaitán-

Rossi, P., et al. (2021). Urban Poverty and Nutrition Challenges Associated with 



  53 

 

Accessibility to a Healthy Diet: A Global Systematic Literature Review. International 

Journal for Equity in Health, 20:40. 

Cusick, S. E., & Georgeiff, M. K. (August 2016). The Role of Nutrition in Brain Development: 

The Golden Opportunity of the' First 1000 days'. The Jounal of Paediatrics, 50-62. 

Demilew, Y. M., & Abie, D. D. (2017). Undernutrition and associated factors among 24–36-

month-old children in Slum Areas of Bahir Dar City, Ethiopia. International Journal of 

General Medicine, 10, 79–86. 

Development Initiatives. (2018). 2018 Global Nutrition Report: Shining a Light to Spur Action 

on Nutrition. Bristol, UK: Developmment Initiatives. 

Development Initiatives. (2021). 2020 Global Nutrition Report. Accessed online on 8/9/2021: 

Development Initiatives. 

Drimie, S., Faber, M., Vearey, J., & Nunez, A. L. (2013). Dietary diversity of formal and 

informal residents in Johannesburg South Africa. Biomedical Central Public Health, 911. 

Eliot. (2005). Guidelines for Conducting a Focus Group. accessed online on 8/8/2021. 

Ethiopian Public Health Institute (EPHI) [Ethiopia] and ICF. (2021). Ethiopia Mini 

Demographic and Health 2019: Final Report. Rockville, Maryland, USA: EPHI and ICF. 

Fakir, A. M., & Khan, A. M. (2015). Determinants of Malnutrition among Urban Slum Children 

in Bangladesh. Health Economics Review, 5:22. 

Faye, C. M., Fonn, S., & Kimani‐Murage, E. (2019). Family Influences on Child Nutritional 

Outcomes in Nairobi's Informal Settlements. Wiley Online Library.com, 509-517. 

Faye, C. M., Fonn, S., Levin, J., & Kimani-Murage, A. E. (2018). Analysing Child Linear 

Growth Trajectories Among under-5 Children in twoNairobi Informal Settlements . 

Public Health Nutrition , 2001-2011. 

Fekadu, Y., Mesfin, A., Haile, D., & Stoecker, A. B. (2015). Factors Associated with Nutritional 

Status of Infants and Young Children in Somali Region, Ethiopia: A Cross-Sectional 

Study. Biomedical Central Public Health, 2190-7. 

Freeman, T. (2006). Best Practice in Focus Group Research: Making Sense of Different Views. 

Blackwell Publishing Limited, 1365-2648. 

Gewa, C. A., & Yandell, N. (2012). Undernutrition among Kenyan Children: Contribution of 

Child, Maternal and Household Factors. Public Health Nutrition, 15(6):1029-38. 

Goudet, S. M., Faiz, S., Bogin, B. A., & Griffiths, a. P. (2011). Pregnant Women‟s and 

Community Health Workers‟ Perceptions of Root Causes of Malnutrition Among Infants 



  54 

 

and Young Children in the Slums of Dhaka, Bangladesh. American Journal of Public 

Health, 7:1225-1233. 

Goudet, S. M., Kimani-Murage, E. W., Fredrick Wekesah, M. W., Bogin, B., & Madise, N. J. 

(September 2016). How Does Poverty Affect Children's Nutritional Status in Nairobi 

Slums?A Qualitative Study of the Root Causes of Undernutrition . Public Health 

Nutrition, 608-609. 

Heijnen, M., Cumming, O., Peletz, R., Chan, G. K.-S., Brown, J., & Clasen, K. B. (2014). 

Shared Sanitation verses Individual Household Latrines: A Systematic Review of Health 

Outcomes. PLOS One, Accesed online by Pubmed. 

Horwood, C., Surie, A., Haskins, L., Luthuli, S., Hinton, R., Chowdhury, A., et al. (2020). 

Attitudes and Perceptions about Breastfeeding among female and male Informal Workers 

in India and South Africa. Biomedical Central Public Health, 875. 

Hugh, J. (1985). Diseases of Children. 5th Edition. Blackwell Scientific Publication. 

Islam, A., Islam, N., Bharati, P., & Hossain, S. A. (2016). Socio-economic and Demographic 

Factors Influencing Nutritional Status among early Childbearing Young Mothers in 

Bangladesh. Biomedical Central Womens Health, 12905-016. 

Judge, T. A., & Robbins, S. P. (2013). Organizational Behavior Fifteenth Edition. New Jersey: 

Pearson Education Inc. 

Kamiya, Y. (2011). Socioeconomic Determinants of Nutritional Status of Children in Lao PDR: 

Effects of Household and Community Factors. Journal of Health Population Nutrition, 

29(4):339-348. 

Karall, D., Ndayisaba, J. P., Heichlinger, A., Kiechl-Kohlendorfer, U., Stojakovic, S., Leitner, 

H., et al. (2015). Breast-feeding duration:early weaning- Do we sufficiently consider the 

risk factors? Journal of pediatric gastroenterology and nutrition, 577-582. 

Karnawat, D., Karnawat, B. S., Joshi, A., & Kohli, A. G. (2015). Knowledge, attitude & 

Practices about infant feeding among Mothers of Urban & Rural Areas of Ajmer District 

. Journal of Medical Research , 1(3): 90-94. 

Kassie, G. W., & Workie, A. D. (2020). Determinants of Undernutrition among children under-

five years of age in Ethiopia. Biomedical Central Public Health, 399. 

Kenya National Beareau of Statistics. (2018). Kenya Integrated Household Survey. Nairobi: 

Kenya National Beareau of Statistics. 



  55 

 

Kenya National Beareau of Statistics. (2019). 2019 Kenya Housing and Population Census 

Volume II: Distribution of Population by Administrative Units. Nairobi: Kenya National 

Beareau of Statistics. 

Kenya National Bureau of Statistics. ( 2015). Kenya Demographic and Health Survey 2014. 

Nairobi: Kenya National Bureau of Statistics. 

Kenya National Bureau of Statistics. (2012). Nyanza Province Multiple Indicator Cluster Survey 

2011, Final Report. Nairobi, Kenya: Kenya National Bureau of Statistics. 

Kenya National Bureau of Statistics (KNBS) and United Nations Children‟s Fund (UNICEF). 

(2017). Child Poverty in Kenya: A multidimensional approach. Nairobi: Kenya National 

Bureau of Statistics. 

Kenya National Bureau of Statistics. (December 2019). 2019 Kenya Population and Housing 

Census Volume IV: Distribution of Population by Socio-Economic Characteristics. 

Nairobi: Kenya National Bureau of Statistics. 

Khan, N., & Islam, A. M. (2017). Effect of Exclusive Breastfeeding on Selected adverse Health 

and Nutritional Outcomes: a Nationally Representative Study. Biomedical Central Public 

Health, 7:889. 

Khattak, U. K., Iqbal, S. P., & Ghazanfar, H. (2017). Role of sociocultural perceptions in 

malnutrition of children under the age of 5 years in a semi-urban community of Pakistan. 

Journal of Pakistan Medical Association, Vol. 67, No. 8. 

Kinyoki, D. K., Berkley, J. A., Moloney, G. M., & Noor, N.-B. K. (2015). Predictors of the risk 

of malnutrition among children under the age of 5 years in Somalia. Public Health 

Nutrition, 18(17), 3125–3133. 

Kirch, W. (2008). Encyclopedia of Public Health:Volume 1: A - H Volume 2: I - Z. Springer. 

Kombo, D. K., & Tromp, A. D. (2006). Proposal and Thesis Writing. Nairobi: Paulines 

Publication Africa. 

Kothari, C. R. (2004). Research Methodology, Methods and Techniques. New Delhi: New Age 

International Publishers. 

Kuzma, J. (2013). Knowledge, attitude and practice related to infant feeding among women in 

rural Papua New Guinea: A descriptive, mixed method study. International Breastfeeding 

Journal, 8. 



  56 

 

Labayen, I., Ruiz, J. R., Ortega, F. B., Loit, H. M., Harro, J., Villa, I., et al. (2012). Exclusive 

Breasttfeeding Duration and Cardiorespiratory Fitness in Children and Adolescents. 

American Journal of Clinical Nutrition;95, 498-505. 

Li, Z., Kim, R., Vollmer, S., & Subramanian, S. V. (2020). Factors Associated With Child 

Stunting,Wasting, and Underweight in 35 Low- and Middle-Income Countries. Jama 

network, 1-18. 

Lopez, V., & Whitehead, &. D. (2023). Sampling data and data collectionin qualitative research. 

Accessed online on https://interq-research.com>determining sample size for qualitative 

research. 

Lutter, C. K., Daelmans, B. M., Onis, M. D., Kothari, M. T., & T, M. (2011). Undernutrition, 

Poor Feeding Practices and Low Coverage of Key Nutrition Interventions. America 

Academy of Pediatrics, 128:1418-1427. 

Marriott, B. P., White, A., Hadden, L., & Wallingford, J. C. (2012). World Health Organization 

(WHO) Infant and Young Child Indicators: Associations with Growth Measures in 14 

Low Income Countries. Maternal and Child Nutrition, 8: 354-370. 

McDonald, C. M., Olofin, I., Flaxman, S., W.Fawzi, W., Spiegelman, D., Caulfield, L. E., et al. 

(2013). The Effect of Multiple Anthropometric Deficits on Child Mortality: Meta 

Analysis of Individual Data in 10 Prospective Studies from Developing Countries. 

American Journal of Clinical Nutrition , 97:896-901. 

Menon, P., Bamezai, A., Subandoro, A., Ayoya, M. A., & M.Aguayo, a. V. (2015). Age- 

Appropriate Infant and Young Child Feeding Practices are Associated with Child 

Nutrition in India: Insights from Nationally Representative Data. Maternal Child 

Nutrition, (1):73-87. 

Michael S Krame, T. G.-P. (2003). Infant Growth and Health Outcomes Associated with 3 

Compared with 6 mo of Exclusive Breastfeeding. American Journal of Clinical 

Nutrition: 78, 291-295. 

Ministry of Health, Community Development, Gender, Elderly and Children (MoHCDGEC) 

[Tanzania Mainland]; Ministry of Health (MoH) [Zanzibar]; National Bureau of Statistics 

(NBS); Office of the Chief Government Statistician (OCGS) and ICF. (2016). Tanzania 

Demographic and Health Survey and Malaria Indicator Survey (TDHS-MIS) 2015-16. 

Dar es Salaam, Tanzania, and Rockville, Maryland, USA: MoHCDGEC; MoH; NBS; 

OCGS and ICF. 



  57 

 

Ministry Of Public Health and Sanitation. (2010). Child Survival and Development Strategy 

2008-2015. Nairobi: Ministry Of Public Health and Sanitation. 

Mkhize, M., & Sibanda, A. 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, 7973. 

Moraes, K. A., Moreira, K. M., Drugowick, R. M., Bonanato, K., Imparato, J. C., & Reis, a. J. 

(2016). Factors associated with early weaning. Brazilian Research in Pediatric Dentistry 

and Integrated Clinic, 491-497. 

Mugenda, M., & Mugenda, G. (2003). Research Methods: Quantitative and Qualitative 

Approches. Nairobi: African Center for Technology Studies (ACTS) Press. 

Mutisya, M., Kandala, N.B., Ngware, M. W., & Kabiru, C. W. (2015). Household Food 

(in)security and Nutritional Status of Urban Poor Children aged 6-23 months in Kenya. 

Biomedical Central Public Health, 15:1052. 

Myatt, M., Khara, T., Schoenbuchner, S., Pietzsch, S., Dolan, C., & Briend, N. L. (2018). 

Children who are both Wasted and Stunted are also Underweight and have a High Risk of 

Death: A Descriptive Epidemiology of Multiple Anthropometric Deficits Using Data 

from 51 Countries. BioMedical Central, 76:28. 

Nagahori, C., Tchuani, J. P., & Yamauchi, A. T. (2015). Factors Associated with Nutritional 

Status in Children aged 5-24 months in the Republic of Cameroon. Nursing Health 

Science-Wiley online, 17(2):229-35. 

Olack, B., Burke, H., Cosmas, L., Bamrah, S., Dooling, K., Feikin, D. R., et al. (2011). 

Nutritional Status of Under-five Children Living in an Informal Urban Settlement in 

Nairobi, Kenya. Journal of Health Population Nutrition, Accessed through BMC. 

Omondi, D. O., & Kirabira, P. (2016). Socio-Demographic Factors Influencing Nutritional Status 

of Children (6-59months) in Obunga Slums, Kisumu City, Kenya. Public Health 

Research, 69-75. 

Otele, D. O., Bunu, S. J., & Edoni, A. E. (2019). Mothers‟ Perception Analysis on Nutritional 

Health and Malnutrition among Children Under Five Years in the Delta Region. Asian 

Journal of Research and Reports in Gastroenterology, 2(1): 1-9. 

Richard SA, B. R. (2012). Childhood Infection and Malnutrition Network. Wasting is Associated 

with Stunting in Early Childhood. Journal of Nutrition, 142:1291-6. 



  58 

 

Richard, S. A., Black, R. E., Gilman, R. H., Guerrant, R. L., Kang, G., Lanata, C. F., et al. 

(2012). Wasting is Associated with Stunting in Early Childhood. Journal of Nutrition, 

142:1291–6. 

Ritchie, J., & Lewis, J. (2010). Qualitative Research Practice: A Guide for Social Science 

Students and Researchers. Chennai, India: SAGE Publications Limited. 

Robert, E., Coppieters, Y., Swennen, B., & Dramaix, A. M. (2014). The reasons for early 

weaning ,perceived insufficient breastmilk, and maternal dissatisfaction: Comparative 

studies in two Belgium regions . Hindawi Publishing Corporation, 11. 

Salas, P. D., Alarcón, P., Häsler, B., Dohoo, I. R., Colverson, K., Kimani-Murage, E. W., et al. 

(2016). Nutrition Characterisation of Low Income Households of Nairobi: 

Socioeconomic,Livestock, and Gender Considerations and Predictors of Malnutrition 

from a Crossectional Survey. Biomedical Central Nutrition, 2:47. 

Scott, N., Delport, D., Hainsworth, S., Pearson, R., Morgan, C., Huang, S., et al. (2020). Ending 

Malnutrition in all its forms requires Scaling up proven Nutrition Interventions and much 

more: A 129 Country Analysis. Biomedical Central, 18: 1-19. 

Siddiqi, N. A., Haque, N., & Goni, A. (2011). Malnutrition of Under-Five Children: Evidence 

from Bangladesh. Asian Journal of Medical Sciences 2, 113-119. 

Siddiqui, F., Salam, R. A., Lassi, Z. S., & Das, A. J. (2020). The Intertwined Relationship 

between Malnutrition and Poverty . Frontiers in Public Health, 5673. 

Tesfaw, L. M., & Fenta, H. M. (2021). Multivariate Logistic Regression Analysis on the 

Association between Anthropometric Indicators of Under-Five Children in Nigeria: 

NDHS 2018. BMC Pediatrics, 21:193. 

Uganda Bureau of Statistics (UBOS) and ICF. (2017). 2016 Uganda Demographic and Health 

Survey Key Findings. Kampala, Uganda: Rockville, Maryland USA, UBOS and ICF. 

UNICEF. (2006). Progress for Children: A Child Survival Report Card. Available at: 

http://www.cdc.gov/malaria/impact/index.htm. 

UNICEF/WHO/World Bank Group. (2021). Joint Child Malnutrition Estimates 2021. Accessed 

online on 9.9.2021: UNICEF/WHO/World Bank Group. 

United Nations . (1986). How to Weigh and Measure Children: Assessing the Nutritional Status 

of Young Children in Household Surveys. New York: United Nations Department of 

Technical Co-operation for Development and Statistical Office. 



  59 

 

United Nations. (2022). Transforming our World: The 2030 Agenda forSustainable development. 

Accesed online on April 2022: United Nations. 

United Nations Children‟s Fund; The World Health Organization; and World Bank Group. 

(2016). Joint Child Malnutrition Estimates . Geneva: United Nations Children‟s Fund, 

The World Health Organization and World Bank Group. 

United Nations Children's Fund. (2012). The State of the World's Children: Children in an 

Urban World . New York: UNICEF. 

United Nations Human Settlements Programme. (2005). Situation Analysis of Iinformal 

Settlements in Kisumu. United NA. 

Victoria, C. G., Smith, P. G., Vaughan, J. P., Nobre, L. C., Lombardi, C., Teixeira, A. M., et al. 

(1987). Evidence for Protection by Breast-feeding Against Infant Deaths from Infectious 

Diseases in Brazil. Lancet ii, 319-322. 

Vita, M. V., Scolfaro, C., Santini, B., Lezo, A., Gobbi, F., Buonfrate, D., et al. (2019). 

Malnutrition, Morbidity and Infection in the Informal Settlements of Nairobi, Kenya: An 

Epidemiological Study. Italian Journal of Pediatrics, 45:12. 

Vitora, G. C., Bahl, R., Barros, A. J., Franca, G. V., Orton, S., Krasevec, J., et al. (2016). 

Breastfeeding in the 21st Century: Epidemiology. mechanisms, and life long effect. 

Lancet, Volume 387, 475-490. 

Wardlaw, G., Hampl, J., & Disilvestro, A. R. (2004). Perspectives in Nutrition. New York: 

McGrawHill. 

World Health Organization. (2015). Infant and Young Child Feeding. Available at 

http://www.who.int/mediacentre/factsheets/fs342/en/. 

World Health Oorganization. (2021). Infant and Young Child Feeding. Available at 

https//www.who.int/news-room/factsheets/detail/infant-and-young-feeding. Accessed on 

9 May 2023. 

World Health Organization. (2010). Indicators for Assessing Infant and Young Child Feeding 

Practices Part 2: Measurements. Geneva: World Health Organization . 

World Health Organization. (20 December 2014). Global Nutrition Targets 2025: Policy Brief 

Series. Geneva, Switzerland: World Health Organization . 

World Health Organization and United Nations Human Settlements Programme. (2010). Hidden 

Cities: Unmasking and Overcoming Health Inequities in Urban Settings. Geneva, 

Switzeland: World Health Organization. 



  60 

 

World Weather Online . (2023). Kisumu Annual Weather Averages . Accessed on line in March 

2023: <ahref='https://www.worldweatheronline.com/'title=Annual averages'>Data 

provided by WorldWeatherOnline.com</a>. 

Yisak, H., Gobena, T., & Mesfin, A. F. (2015). Prevalence and Risk Factors for Under Nutrition 

among Children Under five at Haramaya District, Eastern Ethiopia. BMC Pediatrics, 

Accessed online on 14/9/2021. 

 



  61 

 

APPENDICES 

Appendix 1: Map of Informal Settlements in Kisumu Showing Obunga Area 
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Appendix 2 : Consent Form 

District ------------------------------------    Village ------------------------------ 

Household Number ---------------------------   Date of interview ------------------------------- 

Name of Interviewer ------------------------------------------------- 

My name is Rosemary A. Otiende a student from Maseno University and my contact for any 

question is 0721-817-530. I am here to discuss with you about Factors That Influence Nutritional 

Status of Infants from Birth to One Year in Obunga Informal Settlement. The result of this phase 

of the study will enable the government to develop future interventions for children.  The 

participation into this study is voluntary which means you can refuse or accept to be a 

participant. You can stop me for any clarification. 

Do I proceed?  

 

 

Signature ----------------------------- 

 

 

 

 

 

 

 

 

 

Y N 
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Appendix 3: Focus Group Discussion Guide 

Caregiver 

Name of the study setting  

Name of the district   

Facilitator/Moderator    

Note take/recorder   

 

As participants arrive, thank them warmly for coming, welcome them and put them at ease by 

friendly conversation. [When the group is complete] Introduce yourself and the note taker and 

state the use of the tape recorder. Reaffirm from the members that they have come voluntarily to 

participate in the discussion and that they can still withdraw from the group if they wished to. 

Seek this consent by a show of hands.  

INTRODUCE TOPIC OF DISCUSSION: 

The principal focus this study is to explore on caregiver rated factors that influence nutritional 

status of infants from birth to one year in Obunga informal settlement. The result of this phase of 

the study will enable us to develop a tool that will be used to establish the actual factors 

influencing nutritional status of infants for future interventions.   

AGREE ON NORMS AND CONFIDENTIALITY 

- Explain the session shall be in form of a discussion.  

- Stress that there are no right or wrong answers. 

- Ask participants to feel free to say what they think 

- Ask the group to treat what others say as confidential  

- Cell phone use and leaving the room while discussion is in progress etc. 

- Tell the discussants how long the discussion will take. 
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Remind participants this is voluntary and they are free to leave at the start or any time 

during the discussion.  

Questions 

Infant Feeding Practices 

1. How are children less than 12 months fed in this community by caregivers?  (Probe Why) 

2. When (age) do mothers begin to give other foods (including water) other than breast milk 

alone for their infants?  (probe why) 

3. How do you prepare the foods that you provide to children who are below 1 year? And why 

do you prepare the foods that way? 

4. How many times do you feed children below one year?  

5. What kind of foods do you provide?  

6. Who feeds them?  

7. How are men involved in feeding? 

8. What are the sources of food for these children? 

9. What challenges do you face in feeding your children less than one year? How do you 

respond to the challenges?  

About Under-nutrition  

10. Have you ever seen a child who looks like this (show pictures of children with marasmus, 

kwashiorkor and stunting). If yes. What do you think are the causes of the problem you have 

seen? (probe) 

11. How do you handle a child who has symptoms or appearance like the one you have seen in 

the picture? (probe on religious and cultural beliefs and mirth’s in the community) 

Health Related Factors 

12. What are some of the common illnesses that children below one year suffer from?  

13. What do you do when your child is sick?  

14. What challenges do you face when your child is sick? How do you respond to the 

challenges?  
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Appendix 4: Household Questionnaire 

HOUSEHOLD QUESTIONNAIRE 

1. Demographic factors 

Child‟s date of birth: ____/____/____ Age in Completed Months ________   Sex       

(Tick Appropriately)  

Child‟s birth order        Mother‟s age _____ Years 

Child Spacing:          <2yrs  2-<5years     5-<10 years           > 10 years 

Marital Status: Single  Married   Widowed      Divorced 

Nutritional Assessment 

Length (cm)            ∙         Weight (kg)            ∙  Oedema                     

2
nd

 Length            ∙              ∙ 

3
rd

 Length            ∙              ∙ 

 

2. Socio-economic Factors 

Source of income: Salaried income    Casual employment   Self-employed  

     Not employed   

Approximate Monthly Income in Ksh: < 5,000            < 10,000                   >10,000 

Religion: Catholic   Protestant     Muslim     Legio Maria    Roho‟s 

Others (specify) ______________________________ 

Level of education: None       Primary          Secondary     Post-secondary  

What do you think can cause a child to be like this? (Show a picture of children with under-

nutrition) 

Disease 

Giving birth too soon (ledho, hero) 

   

 

M F 

 

   

 

 

 

 

 

  

   

2 

 

 

 

1 3 4 5  

 

       Y N 
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Do not know  

Lack of food       

Others (specify)……………………………………………………………………………….. 

 

3. Feeding Practices  

For all children  

Who feeds the index child? 

Mother  

Father 

Grandmother  

An older child 

A neighbour  

Other specify…………………………………………………………………………………. 

How do you feed the index child when they refuse to eat? 

Force feeding (sigaglo) 

Beat to eat 

Leave alone feeding 

Assisted feeding 

For children all infants birth to 12 months  

In a day how often do you feed the infant? 

Twice         

Three times  

Four times 

Five times  
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On demand Indicate approximate number of times on average……………………………. 

4. Food intake  

Which food including liquids does the index child normally eat and do you prepare it? (24 hr 

recall)     

             

  Consistency 

Food                 Thick     Thin     Liquid 

Water     

Soup  and ugali  

Cow‟s milk     

Plain porridge 

Porridge with milk  

Composite porridge      (nyuka mosang)                                                 

Breast milk      

Exclusive breastfeeding (tick only if mother 

has not given any food including water)                                                  

Jute leaves (apoth) and Ugali 

Milk tea  

Strong tea 

Avocado  

Orange juice 

Pawpaw       

Commercial porridge  
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Others specify     

     ………………………………. 

     ………………………………. 

     ………………………………. 

For children less than six months 

What were the reasons for early introduction of complementary foods? 

Painful breasts        

Not enough milk 

Baby showed signs of wanting to eat 

Did not know baby is supposed to be breastfed for six months 

Family pressure to introduce other foods 

Others specify ………………………………………………………………………………….. 

 

5. Morbidity 

Has the index child been sick within the past 2 weeks?   

If yes, what was the baby suffering from? 

Diarrhoea 

Rotavirus (orianyancha) 

Vomiting                                          

Hotness of the body 

Running nose 

Coughing 

Skin conditions   

Malaria     

Others (specify) _______________________________ 

Y N 
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6. Health Related Factors 

In case the child (name) is sick where do you seek for treatment?      

Public  hospital 

Private hospital  

Pharmacy 

Herbal remedies  

Others specify             

   

Do you take your child for Child Welfare Clinic  

(Growth monitoring and immunization)? 

If No, What are the reasons? 

Health facility too far      

 Not allowed within our practise (cultural, religious) 

Have never had time to visit the facility 

Others (specify)…………………………………………………………………………. 

 

7. Household Factors 

Which type of fuel do you use? 

Kerosene         

Firewood  

Gas  

Charcoal   

Others specify……………………………………………………………………………….    

      

 

 

   

Y 

 

 

 

 

 

  

N 

   

   

   

   



  70 

 

How often do you buy it? 

Everyday 

Once a week 

Twice a week 

Thrice a week 

Other specify…………………………………………………………………………..   

      

Sanitation level 

Source of water   

Piped water 

 Rainwater collection  

Protected well 

Protected spring 

River or pond 

Unprotected well 

Unprotected spring 

Vendor provided water 

Sanitation Facilities 

Connection to a public sewer 

Connection to a septic tank 

Simple pit latrine 

Pour-flush latrine           

Ventilated improved pit latrine 

Public or shared latrine 
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Open pit latrine 

Bucket latrine 

Open air  

How long does it take you to reach the water source?        

0-5 Minutes 

5-10 Minutes 

10-15 Minutes 

>20 minutes 

How long does it take you to reach the latrine?   

0-5 Minutes 

5-10 Minutes 

10-15Minutes 

>20 minutes 

Do you treat water for drinking?     

If yes how? 

Boiling  

Water treatment chemicals (e.g. water guard) 

Solar treatment 

At what times do you wash your hands? (Tick all that apply) 

After visiting the toilet 

Before preparing baby‟s food 

Before feeding the baby 

After changing the baby nappies 

 

 

 

Y N 
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How do you wash your hands? 

With water only  

With soap and water inside a basin 

With soap and running water       

With ash and water 

Is soap available in the house?  

 

Household sanitation level (observe)   Poor  Good 

                   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

Y N 
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Appendix 5: WHO Recommended Food Groups for Children Under Five Years of Age 

 1  Grain, roots, tubers and plantains 

 2  Legumes and nuts 

 3  Dairy products 

 4  Fresh foods (meat, fish, poultry, live/organs) 

 5  Eggs 

 6  Vitamin A rich fruits and vegetables. 

 7  Other fruits and vegetables. 
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Appendix 6: WHO Classification for Assessing Severity of Undernutrition by Prevalence  

Indicator Prevalence cut-off values for public health significance 

Stunting <2.5%: very low 

2.5 to <10%: low 

10 to <20%: medium 

20 to <30%: high 

≥30%: very high 

Wasting <2.5%: very low 

2.5 to <5%: low 

5 to <10%: medium 

10 to <15%: high 

≥15%: very high 

Overweight <2.5%: very low 

2.5 to <5%: low 

5 to <10%: medium 

10 to <15%: high 

≥15%: very high 
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Appendix 7: Proposal Approval Letter 
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Appendix 8: Ethical Approval Letter 

 


