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ABSTRACT 

 

The purpose of this study was twofold. 1) To assess maternal and child nutritional 

status, food security,  maternal nutritional knowledge and child care practices of the 

Turkana community and 2) to design a sustainable nutritional education intervention 

project aimed at reducing maternal and child malnutrition in Turkana County Kenya.  

The study was carried out in three phases, baseline, intervention, and follow-up. At 

baseline, 408 women and children were randomly selected from Nadapal and Nayainei 

villages in Turkana County. Maternal and child nutritional status, food security, dietary 

intake, maternal nutritional knowledge and child care practices were all assessed using 

validated questionnaires and anthropometric measurements.  The intervention involved 

training women on breastfeeding, complementary feeding, hygiene and sanitation. 

Training was carried out for two, three hour sessions every day for five days. During the 

intervention, 72 women and four female community leaders were trained through 

lectures, demonstrations, and hands on activities.  Six months after the intervention, a 

follow-up was done to assess the effect of the intervention on maternal knowledge, 

dietary intake, and nutritional status. Data was analyzed using descriptive statistics 

(means, median, and percentages), paired t tests, and Mcnemar tests.  

Results of this study showed that 53% of the women were underweight (BMI< 

18.5kg/m2), 24% of the children were stunted, 20.7% wasted, and 28.6% underweight. 

Almost all (99%) the households were food insecure. Calories and nutrient intake was 

inadequate, especially the intake of vitamin A, calcium, and zinc. In addition, there was 

poor dietary diversity with most households consuming mainly cereals and tubers and 

less fruits, dairy products, and animal source proteins. Mothers displayed adequate 
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knowledge on the need and importance of breastfeeding and complementary feeding; 

however, some did not have adequate knowledge on the recommended length of 

exclusive breastfeeding and the required quality of complementary foods. The 

intervention showed improved knowledge on exclusive breastfeeding and complementary 

feeding. There was also an increase in dietary diversity after the intervention, especially 

in the fruits and dairy products. There was no significant changes in nutritional status in 

both women and children after the intervention. 

In conclusion, this study found high maternal and child malnutrition in Turkana 

County. Malnutrition in this population was associated with the high food insecurity, 

poor dietary intake, low maternal nutritional knowledge and presence of infectious 

diseases. It was also concluded that an intense and comprehensive nutrition education 

program was able to improve maternal nutritional knowledge and dietary diversity. 

Findings from this study imply that there is need for intervention programs that target 

both acute and chronic malnutrition as well as inclusion of nutrition education in such 

programs. 
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CHAPTER I 

 INTRODUCTION 

Background 

Globally, 795 million people are undernourished according to the Food and 

Agriculture Organization (FAO) report on State of the World Food Insecurity 2014-16 

(FAO, 2015). The majority (780 million) of the undernourished people live in the 

developing regions. Undernourishment, also referred to as hunger is defined as the 

inability to acquire enough food that meets the daily recommended energy intake of 2100 

calories per person (FAO, 2015). Inadequate intake of food also leads to inadequate 

intake of essential nutrients that lead to malnutrition in adults as well as in children.  

A joint report by UNICEF, WHO and The World Bank (2012) on Child 

Malnutrition estimated that globally, 25.7 %, 16.1% and 8.0% of the children under the 

age of 5 years were stunted, underweight, and wasted respectively. For Africa it was 

estimated that 35.6%, 17.8% and 8.5% of the children were stunted, underweight and 

wasted. In Kenya, the Demographic Health Survey of 2014 results showed that in 

children below five years, 26% of were stunted, 11% underweight, and 4 % wasted 

(KNBS, 2015). Most of the malnourished children in Kenya live in the Arid and Semi-

arid areas of the country, mainly in Turkana, Mandera, and Marsabit counties. 

Turkana is the poorest county in Kenya, with 94% of the population living in 

absolute poverty (KNBS, 2007). Census data showed that in 2009 there were 855,399 

people living in this county which constitutes 2.2% of the country’s population (KNBS, 

2009). The climatic condition of the region is semiarid, which receives on average 

300mm-400 mm of rainfall a year (KNBS, 2011). The main source of food for the 
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Turkana people is milk and meat from their livestock, wild foods, and food aid (SCUK, 

2013). During periods of drought these sources of foods are limited, leading to increases 

in the levels of malnutrition and mortality, especially among children under-five years 

(FEWSNET, 2013).  

The infant mortality rate of Turkana County is 60/1000 and the under-five 

mortality rate is 12/5000 (KNBS, 2011). The main cause of mortality and morbidity in 

this county has been identified as malnutrition (KNBS, 2011). Malnutrition in this 

population is associated with food unavailability due to unreliable weather conditions, as 

well as poor food utilization reflected by poor child feeding practices (USAID, 2006). 

Complementary foods are of low nutritional value and are introduced at the wrong times. 

For instance, tea, water, and cow or goat milk are offered to infants a few days after birth 

(KNBS, 2009). Inappropriate introduction of complementary foods is associated with 

greater risks of diarrhea and respiratory tract infections that further deteriorates the 

children’s nutritional status.  

Poor complementary feeding practices are associated with low maternal nutrition 

knowledge. A study in Ghana showed that higher child nutrition status was related to the 

mother’s knowledge on the importance of timely initiation of breastfeeding and 

knowledge on the age at which complementary foods should be introduced to the child 

(Appoh & Krekling, 2005). In Mozambique, maternal nutrition knowledge was found to 

be a strong determinant of child feeding practices and nutrition status. For example, given 

the same amount of food, mothers who had a higher nutrition knowledge chose more 

nutritious and diversified diets for their children than mothers with lower nutrition 

knowledge (Burchi, 2010). A randomized control trial in Indonesia trained 242 women 
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on how to cook nutrient dense complementary foods using locally available foods. After 

6 months, the intervention group had improved maternal nutrition knowledge, child 

feeding practices and micronutrient, including calcium, iron, and zinc as compared to the 

control group (Fahmida et al., 2015). These studies show that there is a potential to 

improve child nutrition status through improving maternal nutrition knowledge. 

 In addition to maternal nutrition knowledge, child malnutrition may be a result of 

poor maternal nutritional status. Short stature of the mother has been associated with 

intrauterine growth retardation, which results in low birth weight and height of the infant 

(Leary et al., 2006). A study in Guatemala showed that children born to mothers who 

received a protein energy supplement were 0.8 cm taller than those who received a low 

energy supplement (Stein et al., 2003). Furthermore, under-nourished pregnant women 

are at greater risk of dying during childbirth or delivering low birth weight babies who do 

not survive infancy (Barker, 2001). If the infants survive infancy and food insecurity 

persists, they end up with nutritional disorders during childhood (Walker, et al. 2007). 

These disorders including low cognitive ability, result in poor education achievement by 

the child. As an adult, this will lead to low labor productivity, which will perpetuate the 

cycle of poverty and may lead to other social crimes (Walker et al., 2007). The Kenya 

demographic survey of 2008 showed that 12% of all women (15-49 years) had a BMI 

lower than 18.5kg/m2. The prevalence of underweight was higher in women from lower 

wealth quantiles (21.2%) and in those with no education (26.4%), characteristics found 

among the Turkana community, than those in wealthier quantiles and with higher 

education. Therefore, improving the maternal nutrition status will be beneficial to the 

mother as well as to their children. 
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Problem statement 

 Malnutrition is one of the major causes of mortality and morbidity in infants and 

children in Turkana, Kenya. There are many causes of malnutrition in this population that 

range from food unavailability and accessibility due to poor climatic conditions and 

poverty, to inadequate nutrient intake as a result of poor child feeding practices. In a bid 

to reduce food insecurity and maternal and child malnutrition in Turkana, the Kenyan 

Government, with assistance from Non-Governmental Organizations such as World Food 

Program and United Nations Child Education Fund (UNICEF, 2014),  intervenes by 

giving food aid.  Food aid programs in this community are not consistent and sometimes 

this assistance is withdrawn leaving the community without alternative help. In February 

2014, WFP withdrew its nursery school programs in the Turkana area that were giving 

food aid to children, despite the drought that was present in the area (Relief Web, 2014).  

 Maternal nutrition education has been shown to improve the nutrition status of the 

children in developing countries especially among undernourished populations (Burchi, 

2010); however, nutrition education has not been used as a strategy to reduce child 

malnutrition among the Turkana community. Training on how to prepare and preserve 

food has not been done on the Turkana community yet it has been documented that poor 

food preparation and preservation leads to loss of nutrients and food contamination. Also, 

there are no documented studies on interventions done on child feeding practices on this 

community despite literature showing that infants are fed too early (before they attain six 

months) and they are introduced to non-nutritious foods.  

 Therefore, the purpose of this study was twofold. 1) to assess maternal and child 

nutritional status, food security, dietary intake, maternal nutritional knowledge and child 
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care practices of the Turkana community and 2) to design a sustainable nutritional 

education intervention project aimed at reducing maternal and child malnutrition in 

Turkana County. 

The intervention design was based on the Social Cognitive Theory (SCT) and 

social marketing approach. SCT was selected for this study due to its ability to describe 

human behavior as a dynamic process whereby individual factors, environmental factors 

and behaviors act on each other (Bandura, 2011). Social marketing approach was selected 

for this study because it uses techniques of commercial marketing to design and 

implement programs that promote socially acceptable behavior change in the community 

(Grier & Bryant, 2005). Social marketing strategy uses four p’s; product, price, place and 

promotion. Product represents the behavior that is being promoted, price is the cost of 

adapting a healthier behavior in relation to staying at status quo, place is the availability 

of the product in the community together with the competing behavior while promotion is 

the channel through which the behavior change is being promoted (Grier & Bryant, 

2005).   

Objectives of the study 

 

At baseline the objectives of the study were to: 

1. Determine the nutritional status of women and children by taking their 

anthropometric measurements (height, weight, mid upper arm circumference 

(MUAC), waist circumference and hip circumference). 

2. Assess the dietary intake and dietary diversity of women and children by 

administering a 24 hour food intake and administering a food frequency 

questionnaire.  
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3. Assess the maternal nutrition knowledge on food preparation, preservation and 

storage and child feeding practices.  

4. Determine child feeding practices by assessing the duration of breastfeeding, the 

timing for introduction of complementary foods, and the composition of 

complementary food.  

After the baseline study, a nutrition education intervention was conducted on the 

intervention group. 

The objectives of the intervention were to:  

1. Increase the nutrition knowledge of the Turkana women on appropriate food 

preparation and preservation methods, and appropriate complementary feeding 

practices through education. 

2. Improve dietary intake of the mothers and children through training on 

appropriate food preparation, preservation and storage methods.  

3. Improve child feeding practices by training the mothers on timing and duration of 

breastfeeding, quantity and quality of complementary foods, and hygiene and 

sanitation. 

4. Reduce maternal and child malnutrition through training on appropriate food 

preparation and preservation methods and child care practices. 

 

Hypothesis of the study 

 

1. There will be a significant increase in maternal knowledge on exclusive 

breastfeeding before and after the intervention. 
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2. There will be a significant increase in maternal knowledge on quality of 

complementary foods before and after the intervention. 

3. There will be a significant increase in maternal knowledge on food selection, 

cooking and preservation before and after the intervention. 

4. There will be a significant change in maternal dietary intake before and after the 

intervention. 

5. There will be a significant change in child dietary intake before and after the 

intervention. 

6. There will a significant change in maternal nutritional status before and after the 

intervention. 

7. There will be a significant change in nutritional status of children before and after 

the intervention. 
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CHAPTER II 

 LITERATURE REVIEW 

Malnutrition  

 Malnutrition begins when nutrient intake becomes inadequate or excessive in 

relation to the body’s requirement for the nutrients (Skipper, 2012).  Over time, 

malnutrition leads to changes in body composition such as body weight and height and 

body’s function such as cognitive ability, muscle force, and immune function (Soeters et 

al., 2008). Malnutrition could occur as either under nutrition, whereby there is inadequate 

intake of nutrients or over nutrition where there is excessive supply. Currently in low and 

middle-income countries, under nutrition and over nutrition are seen to co-exist in the 

same population, a situation referred to as double burden of malnutrition (Corsi, Finlay, 

& Subramanian, 2011). The double burden of malnutrition has been attributed to nutrition 

transition in the developing countries, which exposes low socio economic status 

households to both under nutrition and obesity at the same time (Monteiro, Conde, & 

Popkin 2004). Despite the occurrence of both obesity and malnutrition in the developing 

countries, malnutrition is still used to refer to under nutrition possibly because of the 

huge burden that under nutrition causes as compared to obesity in these countries. In this 

current study, malnutrition will be used to refer to under nutrition. 

Types of malnutrition 

 

There are two distinct types of malnutrition; protein energy malnutrition and 

micronutrient malnutrition. 
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Protein energy malnutrition 

In developing countries, protein energy malnutrition (PEM) is still a major cause 

of death accounting for approximately 60% of all deaths in children under the age of five 

years (Faruque et al., 2008). In children  between six months and two years of age the 

occurrence of PEM is associated with early weaning of children, delayed introduction of 

complementary foods and  severe and frequent infections (Muller & Krawinkel, 2005). 

There are three types of PEM namely kwashiorkor, marasmus and marasmic 

kwashiorkor. Marasmus occurs as a result of severe energy and protein deficiency and is 

characterized by severe wasting of subcutaneous, muscle and fat tissues leading to a 

wrinkled appearance.  In kwashiorkor, a child has adequate intake of calories but is 

lacking sufficient intake of proteins (Campos et al., 2011); kwashiorkor children often 

present edema, absent in marasmus, which is due to severe a depletion of albumin from 

the blood. Some children show signs of marasmus and kwashiorkor, such as wasting of 

subcutaneous tissue, presence of edema, as well as severe albumin depletion. Such 

children are said to have marasmic kwashiorkor (Muller and Krawinkel, 2005). 

Micronutrient malnutrition 

Micronutrient malnutrition is commonly referred to as hidden hunger; while 

symptoms of energy and protein deficiency are obvious, micronutrient deficiencies may 

not be, especially if the intake of calories is adequate (Burchi, Fanzo, & Frison, 2011). 

Micronutrients are vitamins and minerals that are needed in small amounts by the body 

but whose absence can cause severe damage to the body. The World Health Organization 

identifies three micronutrients which are of public health concern for women and children 

especially in the developing countries (WHO, 2014d). These are, iron, vitamin A and 
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iodine. Iron deficiency is the most prevalent, with estimates showing that in developing 

countries 50% of all pregnant women and 40% of all preschool children are anemic 

(WHO, 2014b). Similarly, vitamin A deficiency is very prevalent in pregnant women and 

children, especially in Africa and South East Asia, and it is considered to be a major 

cause of blindness (WHO, 2014c). Iodine is considered to be the most widely prevalent 

micronutrient deficiency but also the most easily preventable. Currently only 54 countries 

in the world still have iodine deficiency(WHO, 2014a). 

Determinants of childhood malnutrition 

 

Multiple and interrelated factors are involved in development of malnutrition in 

children. United Nations Child Education Fund (UNICEF) developed a conceptual 

framework on the causes of childhood malnutrition in 1990 and revised it in 1998 and in 

2008, as shown in Figure 1.1.  This is a comprehensive framework that incorporates both 

socioeconomic and biological causes of malnutrition at both macro and micro levels 

(UNICEF, 2013). It recognizes three levels of the causes of malnutrition and classifies 

them as immediate, underlying, or basic determinants.  The basic causes are expressed at 

the societal or national level, the underlying at the family or household level, whereas the 

immediate causes of malnutrition are expressed at an individual level. 

Basic determinants of childhood malnutrition 

Basic causes of malnutrition in a society relate to how the society is organized in 

terms of the economic, political and ideological structure (Acosta & Fanzo, 2012).  These 

basic determinants include the potential resources available to a community which are 

limited by the natural resources, such as arable land and rainfall, quality of human 
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resources, and availability and accessibility to technology in a society.  In Kenya, there is 

great disparity in availability, allocation, and use of resources which translates to poverty 

and has been seen to have an impact on the child nutritional status (KNBS, 2011).  

Utilization of potential resources in a society and how these resources are translated to 

resources for the underlying determinants of malnutrition are influenced by the political, 

economic, social, and cultural factors (Smith & Haddad, 2000).  
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Figure 2.1. Conceptual Framework of Maternal and Child Malnutrition  

Source: (UNICEF, 2013; Black et al., 2008) 

 

Underlying determinants of child malnutrition 

Underlying causes of malnutrition manifest themselves at the household or family 

level. They are clustered into three categories that include household food insecurity, 

poor care practices for women and children, and poor sanitation and health facilities.  
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Food security 

Food security is said to exist when all people at all times have physical, social, 

and economic access to sufficient, safe and nutritious food to meet their nutritional needs 

and their food preferences in order to have an active healthy life (FAO, 2015). A 

household is considered to be food insecure if it lacks the ability to acquire the food 

needed by all its members. This may be defined in two ways, either in a transitory or in a 

permanent basis. Transitory food insecurity describes a food shortage in a periodic 

manner for instances due to seasonality of food production, whereas permanent food 

insecurity is when there is long term inaccessibility to sufficient food (Pinstrup-Andersen, 

2009). A household may have accessibility to enough food but lacks intra-household food 

accessibility.  

Household food insecurity is measured in several ways. Currently the measure 

that has been validated for use internationally is the Household Food Insecurity Access 

Scale (HFIAS). This method is based on the idea that a household which experiences 

food insecurity (inaccessibility) causes predictable reactions and responses which can 

then be captured and quantified through a survey and summarized in a scale (Coates, 

Swindale & Bilinsky, 2007). There are other methods for measuring food insecurity 

including, the Household Dietary Diversity Score (HDDS), Household Energy Adequacy 

per Adult Equivalent (EnergyAdq), Household Food Security Survey Measure (HFSSM), 

and the Coping Strategy Index (CSI) (Cordeiro et al., 2012).  

Maternal and child care practices 

Along with household food security, good nutrition is achieved when there are 

adequate care practices for the mother and the child. Care practices for the mother 
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include attending prenatal clinics, intake of iron and folic acid supplements, and intakes 

of sufficient nutritious foods during both pregnancy and lactation. Care of the child is 

manifested in breastfeeding practices and in the introduction of complementary foods. 

Children are sometimes malnourished even when there is adequate food in the household 

due to poor weaning practices between four and 18 months. This is a period when most 

women introduce other foods and may withdraw breastfeeding. Poor care practices are 

sometimes influenced by the mother’s knowledge, and therefore the nutritional 

knowledge of the mother becomes a very important input when discussing the care 

practices of the child and mother (Locks et al., 2013) 

Environment and health facilities 

Lastly, another underlying determinant of maternal and child malnutrition is 

sanitation and access to health facilities. Inaccessibility to clean water, poor handling of 

food, and poor sanitary conditions, such as poor waste disposal, are associated with the 

occurrence and spread of infectious diseases, such as diarrhea, especially in young 

children (Patil et al., 2014). Diarrhea infections are a leading cause of deaths in young 

children and also lead to long term effects such as stunting, which is associated with poor 

cognitive ability (Black et al., 2010) 

Immediate determinants of malnutrition 

The immediate determinants of malnutrition are expressed at an individual level 

whereby dietary intake of macro and micronutrients and the presence of diseases are 

considered to be factors which influence an individual’s nutrition status. These factors are 

interdependent and create a vicious cycle as shown in Figure 2.2. A sick child has poor 

appetite, a decrease in the level of absorption of nutrients, and an increase in energy 
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demand by the body. In turn, a child with inadequate dietary intake is more susceptible to 

disease and infections (Katona & Katona-Apte, 2008).  

 

 

 

 

 

 

 

 

 

 

Figure 2.2. The vicious cycle of inadequate dietary intake and disease  

 

Assessing maternal and child nutritional status 

 

The nutritional status of a child may be assessed in four different ways namely, 

dietary, anthropometric, clinical, and biochemical assessments.  

Dietary assessment 

Nutrition status of an individual can be estimated from dietary intake. Three tools 

are used to assess dietary intake; the 24 hour food recall, food frequency questionnaires, 

and food records. A 24-hour recall requires that an individual recalls all the food 

Weight loss 

Growth faltering 

Lowered immunity 

Mucosal damage 

Inadequate dietary 

intake 

Disease 

 Incidence 

 Severity 

 Duration  

Appetite loss 

Nutrient loss and 

Malabsorption  

Altered metabolism 

 



Texas Tech University, Teresia Mbogori, August 2016 
 

16 
 

consumed in the previous 24 hours before the survey. Serving sizes, ingredients, and the 

methods of cooking are also collected in order to estimate the total amount of nutrients 

consumed. From the recall records, adequacy of the intake is assessed using the dietary 

reference intake standards.  Food frequency questionnaires assess how often an individual 

consumes certain types of foods over a given time period, usually one year. Sometimes 

serving sizes of such foods are also recorded. Total nutrient intake is then calculated to 

determine adequacy of the intake. Dietary records, on the other hand, require an 

individual to record all foods eaten in a day and usually for three days. Here too, portion 

sizes, ingredients, and method of cooking are very important in order to determine the 

adequacy of the intake. 

 Different dietary assessment tools have advantages and limitations. For instance, 

while food records are quantified and can show habitual food intake, they also pose a 

high burden on the client and may influence eating habits. Food frequency 

questionnaires, on the other hand, do not pose a big burden to the client and neither do 

they influence eating habits, but their limitation is that they highly depend on the client’s 

memory and are not usually quantifiable. As for 24-hour food recalls, they do not 

influence eating behavior and are quantifiable, but they largely depend on the client’s 

memory and do not indicate habitual intake. A combination of two tools like dietary 

recall and food frequency can be used to obtain more reliable data (Streppel et al., 2013). 

 Biochemical assessments  

 Biochemical assessment uses laboratory measurements of serum protein, 

micronutrients and lipids and to determine the general nutrition status of an individual 

and to identify deficiencies. Frequently used biochemical tests include measurements of 
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albumin, hemoglobin, serum iron, vitamin levels, cholesterol, triglycerides, and fasting 

glucose among others (Knox et al., 2003). Biochemical assessment may be considered 

the best method of assessing nutritional status because it captures changes in body 

composition even before the body starts showing the obvious signs of malnutrition. 

However, this method requires trained personnel and is also very expensive. Thus, it was 

not used in this study. 

Clinical assessment  

 Clinical assessment of malnutrition is done by a physician using physical 

observations of the signs and symptoms of malnutrition. For instance, a child who has 

kwashiorkor can be easily identified by observing the presence of edema. Similarly, iron 

deficiency may be assessed by looking at the presence of paleness in the eyelids, palms, 

or nails. Clinical assessment is highly subjective, and clinical signs of malnutrition are 

only manifested when malnutrition is very severe.  

Anthropometric measurements  

Anthropometric measurements are measurements of the size, weight, and 

proportions of the human body (Mann & Truswell, 2007). Anthropometrics is the method 

that has been internationally adapted to measure the nutritional status of a population. 

This is because of its objectivity and relatively low technology (Duggan, 2013). There are 

different types of anthropometric measurements that are used to assess the nutritional 

status of an individual or society. The most frequently used anthropometric indices for 

children are weight for height (WFH, wasting), weight for age (WFA, underweight) and 

height for age (HFA, stunting). Others include, mid upper arm circumference (MUAC), 

head circumference for age, and BMI for age (Duggan, 2013).   MUAC and head 
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circumference for age are mainly used as screening tools for admission in specific 

programs, whereas BMI for age is mainly used to measure overweight and obesity in 

children. Height for age measures prolonged food deprivation, especially in areas of 

chronic food insecurity, whereas WFH measures acute food deprivation especially in 

times of natural disasters and calamities. WFA is a composite measure that takes into 

account the long term and acute food shortage. The choice of the index to use mainly 

depends on the purpose of the survey and the accuracy of the data available. In many 

nutritional surveys, getting accurate data on age is not possible, and therefore the WFH 

becomes the only possible indicator. In other cases, height measurements for children are 

not recorded, and therefore HFA or WFH measurements may not be used. 

In order to use HFA, WFH, or HFA as indicators of childhood malnutrition, they 

are converted into either z-scores or percentile rankings. A z-score is a measure of the 

deviation of the value for an individual from the median value of the reference 

population, divided by the standard deviation for the reference population. 

                                Measured value - Median value of reference population 

            Z- Score = -------------------------------------------------------- 

                                 Standard deviation of reference population 

Generally, children with Z scores above -2 are considered to be adequately nourished, 

between -2 and -3 moderately malnourished, and below -3 as severely malnourished 

(Muller & Krawinkel, 2005).  

  Percentile rankings refer to the position of an individual child on a given 

reference population (Wang & Cheng, 2012) 

                                          Measured value 

Percentile    =   ----------------------------------------------- x100 

                            Median value of reference population 
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Use of percentile rankings has been criticized since it does not take into account the fact 

that standard deviation varies with age and sex in the reference population (Glick & 

Sahn, 1998). Therefore, a single percentage of the median cannot in itself judge 

malnutrition. Henceforth, many studies use Z-scores to indicate nutritional status of 

children as opposed to percentiles. 

 In adults, the main anthropometric measurements used are weight, height, waist 

circumference, and hip circumference. Weight and height are used to calculate the body 

mass index (BMI) that determines whether an individual is underweight, normal weight, 

overweight, or obese. A BMI value less than 18.5 shows underweight, 18.5-24.9 normal, 

25-29.9 overweight, and above 30 indicate obesity. Waist and hip measurements are used 

to determine the presence or absence of abdominal obesity. For women, a waist to hip 

ratio above 0.8 indicates the presence of abdominal obesity, while in male the ratio is 

0.95.  

 Considering that all the methods of nutritional assessments have their advantages 

and limitations, the current study will use a combination of both dietary assessment and 

anthropometric measurements. For dietary assessment, a combination of 24 hour food 

recalls and food frequency questionnaires will be used for both women and children. In 

anthropometric measurements, weight and height/length of children will be measured. In 

women, weight and height will be taken to calculate BMI. In addition, waist and hip 

measurements will be taken to identify presence or absence of abdominal obesity. 
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Food and nutrition intervention projects in Kenya 

 

Coverage of government intervention programs in Kenya is very limited, with 

only a few areas especially those with chronic food insecurity, receiving recognition 

(Wambani, 2012). This may be attributed to low budgetary allocation to nutrition 

interventions. For instance, the proportion of the total government health budget that was 

allocated for nutrition was 0.5%, of which more than 75% was for human resource needs 

and only 25% for actual nutrition projects in 2012 (Wambani, 2012). Besides insufficient 

coverage, reporting of outcomes of the available interventions is also very limited. For 

example, currently no study by the government has been able to track the progress 

towards attainment of the Millennium Development Goals (MDGs) despite Kenya being 

a signatory to the declarations. Also, projects under Vision 2030 that are nutrition related, 

such as increasing food security and social protection, have not documented their 

progress.  

Most of the nutrition intervention studies in Kenya are biased towards improving 

food security, especially food availability and accessibility.  Lemba et al. (2013) sought 

to identify intervention designs that had an impact in improving food security in the 

Kenyan dry lands. They analyzed data from five intervention studies done to improve 

household food security in Makueni district in Kenya with the aim of identifying those 

that had an impact on household food security. Results showed that the government 

owned just a small portion of these projects with the biggest part being owned by donors 

and private investors (Lemba et al., 2013). From this study, it was found that the main 

determinant whether people participated in the intervention was the nearness of the 

intervention location to the residents. People did not want to travel to the intervention site 
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but preferred that the intervention was brought closer to where they lived. Also 

significant was the education status of the participants, with those with more years of 

education being more willing to participate in the studies. In terms of whether the 

projects were able to improve food security, only the irrigation intervention was found to 

improve food security. Improvement in food security in this study was defined as 

increased food availability and accessibility. Unfortunately, ultimate improvement of 

nutrition status of the participants of these interventions was not determined even in the 

study whose main objective was to increase nutrition education (Lemba et al., 2013).  

Other intervention programs have been carried out in different portions in the 

population especially among the vulnerable portions. Most often these interventions yield 

positive results due to their timeliness and the issues that they target, but their 

sustainability over a longer time period is questionable. For instance, one project done in 

the slum areas in Nairobi found that children enrolled for a school feeding program had 

improved nutrition status and reduced anemia as compared to children in another school 

that did not have a school feeding program. However, these positive outcomes were lost 

in large families, women headed households, and in households with low maternal 

education (Neervoort et al., 2013). Another study in western Kenya found that children 

enrolled for the Nyando Integrated Child Health and Education Project who were fed on 

sprinkles micronutrient powder had reduced incidences of anemia, iron deficiency and 

vitamin A deficiency (Suchdev et al., 2012). This was a community nutrition education 

project whereby community members were educated on healthy eating and were 

encouraged to buy the micronutrient sprinkles to be added to their children’s diets. These 

sprinkles were not manufactured in Kenya but were imported from the USA, therefore 
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making sustainability of such a project questionable due to accessibility of the sprinkles 

after the closure of the program. In Yatta, a study was done to investigate whether an 

intervention with locally available foods was feasible and effective in preventing child 

malnutrition (Tomedi et al., 2012) . In this study, the participants were provided with 

food rations that were supposed to be fed to the index child in the family. It was found 

that the program was feasible which in this study was defined as the ability of the target 

households to receive their food ration and to have the index child get 50% of that food 

ration. Also it was reported that nutrition status of the children improved as shown in 

increase in the weight for age, height for age and weight for height Z-Scores (Tomedi et 

al., 2012). However in as much as these were locally available foods, they were provided 

as food rations and therefore sustainability after the intervention when the rations were no 

longer available was also questionable. 

From the reviewed literature, it is evident that sustainable interventions are 

required especially in arid and semiarid areas in order to improve maternal and child 

nutritional status.  

Theoretical Framework 

 

Several theories have been used to explain certain health behaviors in the society. 

Interventions that are based on theories have been described to be the most successful 

because they take care of all the aspects that would otherwise be omitted in the absence 

of a theory (Glanz & Bishop, 2010). This study will be guided by the concepts of social 

cognitive theory and social marketing approach.  
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Social Cognitive Theory 

Social Cognitive Theory describes human behavior as dynamic process whereby 

individual factors, environmental factors and behaviors acting on each other (Bandura, 

2011). This theory recognizes the effect of the environment on one’s behavior but also 

focuses on the potential of individuals to construct the environment to suit their behaviors 

a concept referred to as reciprocal determinism (Glanz, Rimer & Viswanath, 2008). An 

example of reciprocal determinism is promotion of public health whereby societies seek 

to influence the environment by changing risk factors or unhealthy behaviors that would 

possibly occur in the environment. There are six constructs of the SCT which include 

reciprocal determinism, behavioral capabilities, expectations, self-efficacy, observational 

learning and reinforcements (Bandura, 2011).   

Social marketing approach 

This is an approach that uses techniques of commercial marketing to design 

programs and implement programs  that promote socially acceptable behavior change in 

the community (Grier & Bryant, 2005). The social marketing strategy uses the 4p’s; 

product, price, place and promotion. Product represents the behavior that is being 

promoted, price is the cost of adapting a healthier behavior in relation to staying at status 

quo, place is the availability of the product in the community together with the competing 

behavior while promotion is the channel through which the behavior change is being 

promoted  (Grier & Bryant, 2005).   
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CHAPTER III 

 METHODS 

 The purpose of this study was twofold. 1) To assess maternal and child nutritional 

status, food security, dietary intake, maternal nutritional knowledge and child care 

practices of the Turkana community and 2) To design a sustainable nutritional education 

intervention project aimed at reducing maternal and child malnutrition in Turkana 

County. This chapter provides an overview of the procedures that were followed in the 

study. Major sections in the chapter are; research design, settings and participants, 

sampling of participants, data collection, data analysis and ethical procedures. 

Study Design 

 

 This was a longitudinal study with pre and post intervention assessment. Two 

villages, Nadapal and Nayainei from Turkana County were selected for the study. The 

study was carried out in three phases, baseline, intervention and post intervention.  

 Baseline: At baseline, data were collected using validated questionnaires and 

anthropometrics measurements. The purpose of the baseline data was to determine the 

nutrition status of the women and children, the maternal nutrition knowledge, child care 

practices and dietary intake of the women and children.  These data were necessary to 

determine the prevailing conditions as well as to enable us determine the effect of the 

intervention. Results of the baseline study were used to inform the development of tools 

that were used during the intervention. These tools included an intervention booklet, 

posters and demonstration materials. These materials, and how baseline results informed 

their development, are discussed in details in the tools section.  
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 Development of the training materials was based on the social cognitive theory 

and social marketing approach. The main constructs of the social cognitive theory used 

were behavioral capabilities, self-efficacy, and observational learning. The lessons and 

demonstrations were developed in a way that they would improve self- efficacy and 

behavioral capabilities of the participants. For observational learning, women leaders 

who had been trained by the researchers first did the demonstration activities such as 

preparation of food which let the participants learn from watching. In the social 

marketing approach, the researchers recognized that they were marketing new behaviors 

and practices that the participants were not used to. The price they had to pay was change 

from what they were accustomed to. To address the price concept, the intervention was 

designed such that the recommended practices such as, cooking healthier meals were 

within their economic and physical reach. The trainers also emphasized on the benefits of 

adopting healthier behaviors such as improved hygiene in terms of reduced susceptibility 

to diseases especially in children.   

 Intervention: After the baseline data were collected and analyzed, a nutrition 

education intervention was developed. A training guide was developed by modifying a 

curriculum that had been previously used for a similar population in Malawi (Appendix 

5). The main topics covered were; 1) Basic Principles of Nutrition, 2) Food Preparation 

and Preservation, 3) Breastfeeding, 4) Complementary Feeding, and 4) Hygiene and 

Sanitation. The guide was used in training women leaders so that they would use it to 

train the participants. Posters containing pictures related to each topic were developed for 

training the community members as most of them were illiterate. Demonstrations were 

done for topics such as food selection and preparation as well as hygiene and sanitation. 
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For food selection and preparation, kales were bought from the local market, and the 

participants were taught how to identify fresh vegetables from the market, how to prepare 

them in order to preserve nutrients as well as how to dry and store them in case they had 

excess. For hygiene and sanitation, participants were taught on appropriate hand washing 

techniques and, kitchen and human waste disposal.   

 The intervention training took place at Share International office grounds. 

Seventy two women were purposively selected to participate in the intervention. The 

intervention was done for five days with two sessions each day. The first two days were 

used for training women leaders of Share International who assisted the researchers in 

training the community and also acted as the translators.  Appendix six is the intervention 

plan used in this study and it shows the topics taught each day, the target population and 

the expected nutrition outcome. 

  Post intervention: Six months after administering the intervention, data 

were collected from the 48 returning subjects to assess any sustained change in maternal 

nutrition knowledge, child care practices, maternal and child dietary intake, and the 

nutrition status of women and children.  The same questionnaires and anthropometric 

measuring tools used at baseline were used at post intervention.  

Setting and participants 

 

 Turkana is one of the 47 counties in Kenya. With an area of approximately 

77,000 km2, Turkana is the largest county in Kenya with a population of 855,399 people. 

An average household consists of seven members, 46% of the population consists of 

children aged between 0-14 years and 12.88% of the population is under the age of 5 

years. The county has 6 constituencies namely Turkana North, Turkana West, Turkana 
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Central, Loima, Turkana South and Turkana East (KNBS, 2011). Nadapal and Nayanei 

villages are both in Turkana central constituency.  

 Sampling: The target population were households in Turkana County with a child 

below the age of 5 years. A sample of 408 women and children were recruited at baseline 

of the study. The respondents were the female caretakers /mothers in each household. 

Women were chosen to be the primary respondents because they have been recognized to 

play a major role in ensuring household food security in African societies (Yahya & 

Xiaohui,  2014). In fact, Action Aid (2011) reported that efforts to reduce food insecurity 

should recognize the importance of women as food producers and should address the 

constraints that face them such as lack of nutrition education among others.  

Data collection 

 

 Recruitment: Participants were recruited by the Pastors associated with Share 

International, using word of mouth. A recruitment transcript had been provided by the 

researchers as shown in Appendix 1. The leaders explained the contents of the research 

and the eligibility criteria to their members during their weekly meetings. To assist the 

researcher with data collection, five research assistants familiar with the local language 

were recruited and trained.  

Once all the eligible participants were identified, they were invited to a common 

community building (a community health center in Nadapal and a public school in 

Nayainei) where questionnaires were administered and anthropometric measurements 

were taken.  After being reminded of the procedures related to the research, the 

respondents were asked to sign participation consent (Appendix 2). For the participants 

who could not read or write in English, the consent forms were translated to Turkana 
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language and read to them by the research assistants who spoke the language. The 

children who could read and write were asked to sign assent forms before their 

measurements could be taken (Appendix 3). Any individual who could not write had a 

witness signing the consent or assent forms on their behalf. After signing the consent 

form, questionnaires were administered and anthropometric measurements of the 

respondent and the children in the household were taken (Appendix 4).  

 Tools: Tools used for this study were questionnaires and anthropometric 

measuring equipment; weighing scale, stadiometer, Mid Upper Arm Circumference 

(MUAC) tape and tape measure. Questionnaires were adapted and modified to target 

each research objective as shown below. The questionnaires were pretested first before 

being administered to the population. 

Objective 1: To assess the household food security in Nadapal village 

 Household Food Insecurity Access Scale (HFIAS) was used to assess the food 

security status of the community. HFIAS is a tool developed by the Food and Nutrition 

Technical Assistance (FANTA), a project funded by the United States Agency for 

International Development (USAID). This tool uses a set of 9 self-reported questions to 

assess whether the household had any problems accessing food in the last 30 days. The 

questions ask whether any food insecurity behaviors were experienced and the frequency 

at which they were experienced. The responses of the individual households are then 

scored so as to classify the households as either food secure, mild, moderate or severe 

food insecure. Use of HFIAS is very popular especially in smaller studies because it is 

easier to administer and has a relatively low cost as compared to other methods of 

assessing food security. The HFIAS was previously validated for use in a similar 
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population in rural Tanzania and showed good internal consistency with (Cronbach’s α 

=0.83– 0.90) (Knueppel, Demment & Kaiser 2010). 

Objective 2: To determine the nutrition status of women and children in Turkana county.  

 Nutrition status was determined through use of anthropometric measurements. 

Weight, height and mid upper arm circumference measurements were taken for children 

and, weight, height and waist circumference were taken for women. Weight was 

measured using Tanita HD-366 Digital Weight Scale to the nearest 0.1kg. This scale was 

selected because of its accuracy especially after repeated use. It was also easily portable 

and used batteries instead of electricity that is not available in most households in 

Turkana. Height was measured using a portable stadiometer -Seca Model 213 to the 

nearest 0.1 cm. This model was selected because of its portability and ease in setting up 

in the field. For those children who could not walk, length was measured using a length 

board sourced from the Ministry of Health dispensary in Turkana County. Mid upper arm 

circumference was measured using MUAC tapes developed by UNICEF. The tape used 

in this study was tape number S0145600 and measures to the nearest 0.1cm. This was the 

version released in 2007 that places acute malnutrition at 110 millimeters. Waist 

measurements were taken using a Baseline Measurement Tape No.12-1201. This tape has 

a spring attachment that exerts constant force and tension for accurate and repeatable 

measurement and measures to the nearest 0.1cm.  

Objective 3: To determine the food intake of women and children living in Turkana 

Kenya. 

 Dietary intake was assessed using a 24 hour recall questionnaire and a household 

food frequency questionnaire. Research assistants administered one 24 hour recall to the 
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mother and another one for the child. The child 24 hour recall was administered to the 

mother as well. Prior to administering the 24 hour recall, the research assistants had been 

trained by the principal investigators.  Only one food frequency questionnaire was 

administered for the household. Due to financial and time constraints, only one 24 hour 

recall questionnaire was administered per individual. Administration of the 24 hour recall 

used the Multi-pass method. The respondents were asked to give a quick list of all the 

foods they had eaten the previous day. They were then asked to give details of the 

ingredients, preparation method, meal, quantity and place eaten. After the details, a 

review was done to make sure that no food was left out. The food frequency 

questionnaire was adapted from Harvard School of Public Health and was modified to 

include foods consumed in Kenya. 

Objective 4: To determine the maternal nutrition knowledge of women in Turkana Kenya 

 Maternal nutrition knowledge was determined using a validated questionnaire 

developed to assess maternal nutritional knowledge in Indonesia (Inayati et al., 2012). 

These questions were used to assess the mother’s knowledge on initiation and duration of 

breastfeeding, timing of the introduction of complementary foods and how to take care of 

the sick child. 

Objective 5: To assess the child care practices of women in Turkana Kenya. 

 Child care practices were assessed using the recommendations by WHO on infant 

and young child feeding practices as a standard. A set of questions were developed to 

determine whether the child was breastfed or not and for how long, when they started 

eating complementary foods, the types of foods the children ate, the immunization 
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history, nutrient supplementations and  incidences of childhood diseases. The questions 

were validated by researchers at Texas Tech University. 

Data analysis  

 

 Data were summarized using descriptive statistics such as means, medians, range 

and percentages. WHO-Anthro plus program was used to convert weight and height 

measurements of the children into Z-scores. For the women, BMI was calculated using 

the weight and height measurements. All continuous data was tested for normality and 

where normality was not achieved, transformations were made. The effect of the 

intervention on the nutritional status of the women and children, maternal nutritional 

knowledge and child care practices was determined using paired t tests for continuous 

data and Mcnemar tests for categorical data. Significance was considered at p <.05.  

Ethical Considerations 

 All procedures conformed to the regulations Texas Tech University Human 

Research Protection Program (Appendix 7). Informed participation consent was sought 

for all participants upon enrollment in the study. All participants’ information was kept 

confidential and only members of the research team had access to the study data. 
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CHAPTER IV 

RESULTS 

The purpose of this study was twofold. 1) To assess maternal and child nutritional 

status, food security, dietary intake, maternal nutritional knowledge, and child care 

practices of the Turkana community and 2) To design a sustainable nutritional education 

intervention project aimed at reducing maternal and child malnutrition in Turkana 

County. The study was carried out in 3 phases; baseline, intervention, and follow up. The 

results are presented in two main sections, baseline results and intervention impact 

results.  Baseline results are presented in 6 major sections: 1) demographic characteristics 

2) food security 3) dietary intake 4) maternal and child nutrition status 5) maternal 

nutrition knowledge and 6) child care practices. The intervention results are presented in 

3 sections 1) Maternal nutrition knowledge 2) dietary intake 3) nutritional status. 

Baseline results 
Demographic characteristics. 

 

A total of 408 women and children participated in the study, 226 participants were 

from Nadapal village and 182 from Nayainei village in Turkana County, Kenya. Majority 

(75%) of the households were headed by fathers and only 8 households were headed by a 

grandparent. Eighty five percent of the household heads had no formal education and 

only 2.5% had some college education. On average, each household had 5.5 members. 

The average age of the mothers was 34.7 ±13.9 and the average age of the children was 

30.1±20.2 months with most (44.7%) being between two and five years. 

The major source of income for most of the households (55.9%) was from small 

businesses such as making and selling brooms and baskets, or charcoal and firewood, 

followed by pastoralism (20%). Most (90.2%) households purchased food from the 
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market and about 15.5% (11) households relied on donations for food.   The major source 

of drinking water was boreholes for 96.6% of the households. Almost all households used 

firewood as their main source of cooking fuel. Table 4.1 presents all the demographic 

characteristics of the households at baseline. 

Table 4.1 

 

Demographic characteristics of the participants. 

 

Demographic characteristic 

   

N=204 

 

% 

Household head  Father  154 75.5 

  Mother  42 20.6 

  Grandparent 8 3.9 

Household size  Average  5.5 (1.18)  

Education of household head  None  174 85.3 

  Primary  18 8.8 

  Secondary 7 3.4 

  College  5 2.5 

Source of income  Small business  113 55.9 

  Pastoralism  42 20.8 

  Farming  24 11.9 

  Formal employment  13 6.4 

  Donations  10 5 

Source of food  Buying from   market 184 90.2 

  Own produce 8 3.9 

  Donations  11 5.4 
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  Wild foods 1 0.5 

Own a farm  Yes  71 35.3 

  No  130 64.7 

Owner of farm  Household  52 73.2 

  Leased  11 15.5 

  Community  8 11.3 

Own livestock  Yes  145 71.4 

  No  58 28.6 

Source of drinking water  Borehole  197 96.6 

  River  6 2.9 

  Rain  1 0.5 

Type of cooking fuel  Wood  202 99 

  Kerosene  2 1 

     

Mothers  age (years)  Average  34.7 (13.9)  

Child  age (months)  Average  30.1(20.2)  

  0-6  17 8.5 

  7-24  78 39.2 

     

  25-60  89 44.7 

  Above 60  15 7.5 
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Nutrition status 
 

Mothers 

To determine the nutrition status of the mothers, weight and height were measured, 

and BMI was computed. Waist and hip measurements were also measured and computed 

to Waist to Hip Ratio.  

Using BMI, 3 nutritional status categories for the mothers were computed as follows: 

overweight (BMI = 25 and above), normal weight (BMI 18.5 - 24.9) and underweight 

(BMI <18.4). The average BMI was 18.6 kg/m2.  Slightly above half (53%) of all the 

mothers were underweight and only one of the mothers were overweight as shown in 

Figure 4.1.The average waist to hip ratio was 0.78±0.05.  

 

Figure 4.1. Maternal nutritional status at baseline (n= 199) 

Children  

Child nutrition status was determined using weight, height, and age measured by the 

researcher. Using WHO Anthroplus program, Weight for Height Z scores (WHZ), 

53%

46%

1%

underweight normal overweight
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Weight for Age Z scores (WAZ), and Height for Age Z scores (HAZ) were calculated. 

The computed Z scores were then used to classify the children as either stunted (HAZ), 

wasted (WHZ), underweight (WAZ), or normal. Using WHO recommendations, children 

with Z scores between -2 and 2 were considered have normal nutrition status. Wasting, 

stunting and underweight was considered to be present in children with Z scores less than 

-2. 

Results showed that 24% of the children were stunted, 20.7% were wasted, and 

28.6% were underweight (Figure 4.2). Further analysis showed that 58.6% of the children 

did not show any signs of malnutrition and 6.9% displayed all the three types of 

malnutrition. As compared to the latest statistics by the Kenya Demographic Health 

survey, stunting in our study was similar to that observed in Turkana but a little lower 

than the Kenyan average, wasting and underweight in our population were slightly lower 

than those observed in Turkana but much higher than the Kenyan average (Figure 4.2). 

Most of the malnourished children were between 2-5 years. Children aged 6 months or 

younger were less likely to be malnourished as compared to older children (2 

underweight, 2 stunted and 4 wasted as shown in Figure 4.3. 
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Figure 4.2. Child nutrition status at baseline. 

 

 

Figure 4.3. Percentage of the undernourished children by age group at baseline 
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Food security 

 

Food security of all the participants was measured using the Household Food 

Insecurity Access Scale (HFIAS).  

Prevalence of food insecurity 

The majority of the households (99%) were food insecure; 97% were severely 

food insecure, 2 % (3 households) were moderately food insecure and only 1 household 

reported being food secure (Figure 4.4). 

 

  Figure 4.4. Food security status of households in Turkana village Kenya at baseline 

(n=204) 

 

Occurrence of food insecurity conditions 

Occurrence of food insecurity access conditions is summarized in terms of the 

three main domains of food insecurity namely, anxiety and uncertainty of household food 

supply, insufficient quality, and insufficient food intake and its physical consequences.  
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Results indicate that majority of the households (over 90%) reported that at least one 

member of the household experienced all three levels of food insecurity as shown in 

Figure 4.5. 

Anxiety and uncertainty: Almost all of the households (98.2%) reported being 

constantly worried that they would not have enough food.  

Insufficient quality: The majority of the households did not access good quality of 

food. Over 95% percent ate foods they did not prefer, had a limited variety of foods and 

at times did not access the foods they preferred to eat.  

Insufficient food intake: Over 98% of the households reported that, in the previous 

month, there were days that some household members ate smaller and fewer meals in a 

day because they did not have enough money to buy food.  In over 90% of the 

households, it was reported that there was a time there was no food at all in the 

household. While, 52.4% of the households, reported that some household members went 

the whole day and night without food in some days because they lacked money to buy 

food as tabulated in Figure 4.5.  



Texas Tech University, Teresia Mbogori, August 2016 
 

40 
 

 

Figure 4.5. Occurrence of food insecurity conditions (n=204) 

 

Frequency of food insecurity conditions 

Frequency of food insecurity conditions were categorized as rare (1-2 times in 4 

weeks), sometimes (3-10 times in 4 weeks), and often (more than 10 times in 4 weeks). 

As shown in Figure 4.6, most food insecurity conditions were experienced sometimes and 

often, especially the conditions associated with worry and anxiety of accessing food and 

insufficient quality of food.  
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Figure 4.6. Frequency of food insecurity conditions (n=204) 

 

Dietary intake 

 

Dietary intake for the mother and child was assessed using 24 hour recall 

questionnaires. Mothers were requested to report their food intake for the previous 24 

hours in one questionnaire and the intake of their child in a separate questionnaire. The 

24 hour recall was analyzed using the Ghana Foods Database software. Nutrient intakes 

are represented as the median value because the intake was not normally distributed.  

Nutrient intake level for mothers and children (1 year and above) was compared 

with the Estimated Average Requirements (EAR) for individuals in the same gender and 

age group. Estimated average requirement is defined as a nutrient intake level required to 

meet the needs of 50% of the healthy individuals in a particular group. This is the 

recommended reference value for estimating the adequacy of intakes in groups of 
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individuals as opposed to using other Dietary Reference Intake values (DRI). This is 

because use of other DRIs for assessing intake of groups may overestimate the 

inadequacy (Murphy & Poos, 2002). As for assessing adequacy of energy intake, EAR is 

not recommended because there is a strong correlation between energy intake and 

requirement which does not meet one of the criteria for applying EAR (Murphy & Poos, 

2002). It is recommended that BMI distribution be used to determine the level of the 

population that is consuming inadequate energy. For children 6-12 months, nutrient 

intake was compared with adequate intake since there are no EAR set for this age. 

Children 

Energy and nutrient consumption of the children was analyzed according to 3 age 

categories (6-12 months, 1-3 years, more than 4 years). The median energy intake was 

531 Kcal, 646 Kcal and 599 kcal for children aged 6-12 months, 1 -3 years and over 4 

years respectively. Most of the energy (88% in 6-12 months, 78% in 1-3 years and 75% 

in over 4 years) was provided by carbohydrates which was much higher than the 

recommended macronutrient distribution range of between 45-65%. Energy from fat was 

much lower (13% and 15% in 1-3 and over 4 years respectively) than the recommended 

range of between 25-40 as shown in Table 4.2.  Consumption of micronutrients were also 

low as compared to the estimated average requirements as shown in Table 4.2. Vitamin A 

and calcium consumption was below the EAR for all children in the 3 age categories. In 

addition, vitamin C, iron and zinc consumption was found to be insufficient but only for 

children aged between 6-12 months as compared to the recommended adequate intake.  
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Table 4.2 

Children’s dietary intake 

Nutrient (6-12 m) 

Median  

(25th, 75th) 

EAR 1-3years Median  

(25th, 75th) 

EAR > 4years Median  

(25th, 75th) 

EAR 

Calories Kcal 531 

(225.22, 863.88) 

 646.83 

(427, 959) 

 599.69 

(455, 964.65) 

 

Protein (g) 8.93 

(2.61, 14.86) 

 14.44 

(8.81, 22.3) 

 14.82 

(7.75, 22.97) 

 

Fat (g) 2.02 

(0.37, 9.28) 

 9.63 

(3.15, 20.32) 

 11.31 

(2.91,20.1) 

 

Carbohydrate (g) 106.47 

(41.4, 157.41) 

95 129.74 

(88.44, 187.63) 

100 123.32 

(82.66, 201.59) 

100 

Protein % 7.4  8.7 5-20 9.06 10-30 

Fat % 3.8  13 30-40 15.55 25-35 

Carbohydrate % 88.7  78.2 45-65 75.37 45-65 
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Vitamin C (mg) 8.73 

(0, 30.99) 

50 24.8 

(11.8349.44) 

13 30.60 

(14.08, 56.04) 

22 

Folate (µg) 107.63 

(9.75, 371.7) 

80 242.61 

(117.15, 422.55) 

120 261.42 

(110.89, 482.37) 

160 

Vitamin A (µg RAE) 0 

(0, 14.06) 

500 19.04 

(0, 54.36) 

210 18.52 

(0, 45.22) 

275 

Calcium (mg) 22.15 

(9.65, 70.92) 

260 58.28 

(17, 122.57) 

500 55.13 

(9.28, 119.32) 

800 

Iron (mg) 2.645 

(0.25, 7.55) 

11 5.22 

(2.57, 8.34) 

3.1 5.69 

(1.83, 7.9) 

4.1 

Zinc (mg) 1.8 

(0.45, 2.56) 

3 2.56 

(1.4, 3.9) 

2.5 2.73 

(1.19, 4) 

4 

 

Source: Dietary Reference Intakes. The Essential Guide to Nutrient Requirements (2006)
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Mothers 

The median calorie consumption for women in this study was 820.59. 

Like in children, a high percentage of the calories were supplied by carbohydrates 

(70.5%). Fats provided 18.9% of energy while proteins provided 10.6% of the energy. 

Proteins should provide 10-30% of those calories, fats 20-35%, and carbohydrates 45-

65% of the calories according to the Average Macronutrient Distribution Range 

(AMDR).  Also, intake of most of the vitamins and minerals was below the estimated 

average intake levels for adults. Only folate was found to fall within the recommended 

range. 

Table 4.3 

Mother’s nutrient intake  

 Nutrient  Median  

(25th, 75th) 

EAR (19-70yrs) 

Calories (Kcal.) 820.59 

(545.62, 1228.64) 

 

Protein ( g) 20.05  

(12.8, 39.98) 

 

Fat g 16.36  

(5.76, 35.6) 

 

Carbohydrate (g) 168.14 

(113.86, 226.05) 

100 

Protein calories % 10.6 10-35 

Fat calories % 18.9 20-35 
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Carbohydrates calories 

% 

70.5 45-65 

Vitamin C (mg) 39.05  

(24.42, 77.22) 

60 

Folate  (µg) 415  

(184, 882.88) 

320-450 

Vitamin A (µg RAE) 32.68 

(0, 66.82) 

625-900 

Calcium (mg) 94.92  

(15.73, 167.14) 

800-1000 

Iron (mg) 5.92  

(2.85,11.8) 

8.1 

Zinc (mg) 3.27 

(1.96, 5.83) 

9.4 

N = 200 

Source: Dietary Reference Intakes. The Essential Guide to Nutrient Requirements (2006). 

 

 

Consumption of a diverse diet by the household was determined using the food 

frequency questionnaire (FFQ). The mothers were asked how often they or anyone in the 

household consumed at least one serving of different foods common in their locality. The 

responses were categorized as never (never or less than once in 3 months), rarely (at least 

once a month), sometimes (at least once a week), and often (at least once a day). These 

foods were then categorized into 5 food group categories; cereals and tubers, vegetables, 

meats and legumes, fruits, and dairy foods.  
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Most households (99%) reported consuming cereal and tuber based foods at least 

once a day, while majority (86.2%) reported consuming vegetables such as cowpea 

leaves, kale, and amaranths daily. A large proportion of the households (82.5%) reported 

to consume foods from the meats and beans category daily. However, more households 

(70.1%) consumed beans compared to 40.1% who reported consuming meats (animal 

protein sources). Slightly above half (54.7%) of the households consumed a dairy product 

daily mainly powdered milk or liquid milk from cows and goats. Fruits were consumed 

by 44.1% of the households daily with almost an equal number (40.2 %) of households 

reporting to never consume a fruit even once in 3 months. Results from the FFQ are 

shown in Figure 4.7. 
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Figure 4.7. Diversity in consumption of different food groups. 

Maternal nutrition knowledge  

 

Breastfeeding 

Majority (93.6%) of the mothers identified breastmilk as the best food for a new born 

infant. The remaining (6.4%) of the mothers reported water with sugar, herbs and cow 

milk as the best first foods for an infant.  

Duration of exclusive breastfeeding  

Majority (78.7%) of the mothers were able to identify 6 months as the 

recommended period required for exclusive breastfeeding, 8.4% reported less than six 

months while 12.9% reported that exclusive breastfeeding should exceed 6 months.  

Quality of complementary foods 

Only 33.2% of the mothers were able to identify a meal containing all food 

groups as the best complementary food. Almost half (49.5%) of the mothers identified 

the best food as one that contains cereals only such as porridge and mashed potatoes. The 

rest (17.3%) of the mothers chose a cereal and a legume without vegetables (10.4%) or a 

cereal based food with vegetables without a protein source (6.9%). 
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Signs of a sick child 

Most mothers (97.5%) could identify lack of interest in playing in a child as one 

of the early signs of a sick child. The others (2.5%) either thought edema was a sign of a 

sick child or did not know what the signs of a sick child were.  

Feeding a sick child 

All the respondents correctly reported that a mother should continue to feed a 

child even if they had diarrhea. Most of the respondents (72.9 %) reported knowing that 

they should increase fluid and food intake when a child had diarrhea. The others, reported 

they should give herbal medicine (17.2%) or reduce food and fluid intake (5.4 %). 

Child care practices 

 

Breastfeeding  

Almost all (98%) the children had been breastfed, and most (73.4%) had been 

exclusively breastfed for 6 months. Some (11.4%) were breastfed exclusively for less 

than 6 months while 15.2 % were exclusively breastfed for more than 6 months.  

Complementary feeding 

Majority (97.5%) of the children 6 months and older were already consuming 

complementary foods. The most common foods introduced were porridge, mashed 

potatoes and either goat or cow milk. Tea with or without milk was also fed to about 25% 

of the children. Only 5% of children had been given fruits in complementary feeding. 
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Childhood illnesses 

Childhood diseases such as diarrhea, malaria, respiratory tract infections (RTI) 

and allergies are common contributors to a child’s poor nutrition status. Mothers were 

asked whether their child had suffered from such illnesses in the preceding 3 months to 

the study. Diarrhea and Malaria were the most common illnesses. Fifty eight percent of 

all the children had suffered from diarrhea, 47.5% from malaria, 6.5% from respiratory 

tract infections such as common colds, influenza and pneumonia, and 6.5% from 

allergies. 

Immunization 

The government of Kenya recommends that all children get immunized against 

tuberculosis (BCG), diphtheria polio and tetanus (DPT) and measles. Only 1 child had 

not had any immunization at the time of the study. Most children older than 3 months had 

received BCG and DPT, only 2 children had not. Also, 90.1% of the children had 

received the measles vaccine.  

Nutritional Supplements  

Vitamin A supplement had been received by most of the children (98.9%) while zinc 

had been given to about 19.4% mainly in hospitals mainly as a treatment for diarrhea. No 

child had received iron or iodine supplements. 

Effect of the Intervention  

 

Out of the 72 participants who were purposively requested to participate in the 

intervention, 48 returned for the 6 month follow-up. There were no significant differences 
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observed in the demographic characteristics between the returning participants and those 

lost to follow-up. At follow-up, changes in maternal knowledge, dietary intake and 

nutritional status in the mothers and children were assessed. Differences in knowledge, 

dietary intake and nutritional status were determined using paired t tests for continuous 

variables, and Mcnemar tests for categorical data. Non parametric tests (Wilcoxon Rank 

sum test) were used for data that did not follow a normal distribution. 

Maternal nutrition knowledge  

 

All mothers at follow-up were able to identify breastmilk as the best food for the 

infant and this was in comparison to 89% at baseline. Maternal knowledge on the 

duration of exclusive breastfeeding improved after the intervention (p = 0.004). At 

baseline, 67.7% of the mothers were able to identify 6 months as the recommended 

period for exclusive breastfeeding while at intervention, 91% of the mothers could 

identify the recommended time for exclusive breastfeeding.  

Similarly, knowledge on the recommended composition of complementary foods 

improved after the intervention. At baseline, only 16% of the mothers were able to 

identify a nutrient dense food as the best food for a child who is eating solid foods. This 

percentage significantly increased to 75% after follow-up (p <0.0001). 

Maternal knowledge on the importance of taking care of a sick child improved 

after the intervention. Significantly more mothers were able to report that they would 

increase food and fluid intake of a child with diarrhea at follow-up (95.8%) as compared 

to baseline (66.7; p <0.001).  
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Other maternal knowledge components that were assessed but did not change 

(100% at both baseline and follow-up) significantly were; knowledge on food selection, 

preparation and storage, and benefits of breastfeeding. At baseline, 93% of the mothers 

indicated knowing the benefits of complementary feeding and this did not change at 

follow-up. 

Dietary intake  

 

Data from 24 hour recalls indicated that at follow-up, there was a decrease in 

calorie intake from a median of 1001Kcal at baseline to 706 Kcal per day for the mothers. 

Intake of proteins and fats also decreased as shown in Table 4. However, there was 

increase in the intake of vitamin A (p =.001) and calcium (p =.002) by the mothers. In 

children, calorie intake remained low (636.6 Kcal) and did not change significantly as 

compared to baseline (755.4 Kcal). However, there was significant increase in calcium (p 

=.001) and Vitamin A (p =.001) intake in the children as shown in Table 4.4. 

Table 4.4. 

Change in calorie and nutrient intake of the mothers and children  

Nutrient  Baseline n=48 

Median (25th, 75th) 

Follow up n =48 

Median (25th, 75th) 

P value  

Maternal Dietary Intake  

Calories (Kcal) 1001.2 (605.6, 1228.6) 706.2 (613.2, 1063.4) .05  

Protein (g) 25.2 (14.5, 40.0) 19.2 (12.0, 26.6) .01  

Fat (g) 18.9 (6, 35.6) 11.9 (5.7, 19.2) .005  

Carbohydrates  (g) 174.4 (127, 236.7) 148.8 (120.9, 220.8) .169  

Calcium (mg) 149.1 (15.4, 159.9) 223.9 (78.6, 375.4) .002  
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Iron  (mg) 7.5 (2.9, 12.4) 5.9 (3.8, 9.3) .112  

Zinc (mg) 4.6 (2.3, 5.8) 3.1 (2.3, 5.2) .176  

Folate (µg) 457.6 (204.2, 882.9) 303.2 (225.2, 541.4) .013  

Vitamin A (µg RE) 47.6 (0, 57.1) 28.6  (139, 219) .001  

Vitamin C (mg) 70.5 (28.2, 91.8) 60.1 (28.4, 96.6) .599  

Children’s Dietary Intake  

Calories (Kcal) 755.4(528.9, 1063) 636.6 (446.1, 887.4) .261  

Protein (g) 19.7 (9.7, 32.2) 14.7 (10.2, 23.5) .119  

Fat (g) 16.5 (5.6, 23.1) 7.9 (4.3, 15.1) .082  

Carbohydrates  (g) 157.4 (98.7, 200.3) 128.6 (93.4, 170) .246  

Calcium (mg) 74.6 (15, 149.1) 172.6 (75.5, 265.1) .001  

Iron  (mg) 6.2( 2.2, 9.7) 5.4(3.3, 8) .809  

Zinc (mg) 2.9 (1.7, 4.7) 2.7 (2, 2.9) .612  

Folate (µg) 339.4 (123.3, 638.6) 220.8(139.7, 402) .02  

Vitamin A (µg RE) 28.6 (0, 47.6) 116.8 (20.4, 153.1) .001  

Vitamin C (mg) 34.9 (22.0, 63.6) 35.2 (15.9, 55.9) .484  

Note: significant values are bolded 

N=48 

Change in frequency of consumption of food from different food groups by the 

households was assessed using the food frequency questionnaire. Frequency of 

consumption of different foods were scored as never = 1, rare = 2, sometimes = 3 and 

often = 4. These foods were then grouped into their respective food groups. Food groups 

that scored high indicated that they were consumed almost daily by the households. After 

the intervention, households had improved their scores in dairy foods, fruits and 
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vegetables as well as animal source proteins as shown in Table 4.5. This indicated that 

there was increased consumption of foods from these food groups, hence improvement in 

dietary diversity. There were no significant differences in the scores for cereals, tubers 

and legumes since they were already being consumed almost daily by the participants. 

Although changes in specific constructs of the social cognitive theory and social 

marketing approach were not measured, improvement in maternal nutritional knowledge 

and dietary intake behaviors were attributed to the use of theories in the designing the 

study. 

Table 4. 5 

Change in dietary diversity of the participants  

 Baseline  

(mean score ±SD) 

Follow-up  

(mean score± SD) 

P value 

Dairy  2.6±1.4 3.6±0.84 0.001 

Fruit 2.0±1.27 3.2±1.21 0.001 

Vegetable 3.6±0.81 3.9±0.14 0.008 

Legumes 3.3±1 3.4±0.85 0.71 

Cereals 3.8±0.62 4±0.0001 0.16 

Tubers 2.3±1.29 2.6±1.08 0.244 

Animal protein source 2.5±1.42 3.1±1.03 0.022 

Note: all significant values are bolded 
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Nutrition status 

Malnutrition remained high in both mothers and children after the intervention. 

Underweight in the mothers and wasting in children slightly increased although not 

significantly so. Underweight and stunting did also not change significantly as shown in 

Figure 4.8. 

 

Figure 4.8. Change in maternal and child nutrition status (n=48) 
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CHAPTER V 

DISCUSSION 

 

The purpose of the study was to assess maternal and child nutritional status; the 

food security, dietary intake, maternal nutritional knowledge and child care practices of 

the Turkana community; and to design a nutritional education intervention project aimed 

at improving the maternal and child malnutrition in Turkana County. This chapter 

therefore provides a discussion of the results observed in the assessment stage and after 

the intervention. 

Nutritional status 

 

In this study, 53% of all the mothers were underweight as determined by having a 

BMI< 18.5kg/m2. No mother showed any signs of abdominal obesity as all the 

participants had a waist to hip ratio less than 0.8. The level of malnutrition reported in our 

study was much higher than the national average of 12.3% underweight women in Kenya 

(KNBS, 2009). However, our results were similar to those found by Adongo, Shell-

Duncan, & Tuitoek (2013) among 224 women in Marsabit Kenya. Marsabit has similar 

demographic and climatic conditions with Turkana in terms of poverty, illiteracy, food 

insecurity, and pastoralism as a source of livelihood. In their study, 52% of the women 

were found to be underweight (BMI<18.5kg/m2). In contrast, results from other studies 

done in other parts of the country have showed a lower percentage of maternal 

underweight of 7.5% in Nairobi (Kimani-Murage et al., 2014) and 10% in Kisumu 

(Gewa, Oguttu, & Yandell, 2012). These differences may be attributed to differences in 

demographic and climatic conditions in Kisumu and Nairobi as compared to Turkana.  
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Underweight in mothers is associated with increased maternal morbidity and 

mortality, infant morbidity and mortality, intrauterine growth restriction and low birth 

weight infants which may all lead to childhood malnutrition (Lartey, 2008).  

Our results showed that 24% of the children were stunted, 20.7% were wasted and 

28.6% were underweight. Stunting prevalence in our study was similar to that found by 

the KNBS (2015) that showed stunting to be 23.9% in Turkana County and 26 % in 

Kenya. However, in our study, wasting and underweight levels were slightly lower than 

the Turkana County prevalence levels (22.9% wasting and 34% underweight) but much 

higher than the national average (4% wasting and 11% underweight) as reported by the 

KNBS (2015). As compared to the national average, wasting is very high in Turkana, and 

this may be explained by the high food insecurity in the area. As reported by USAID, 

northern Kenyan counties such as Turkana, Samburu and Marsabit experienced an 

increase in number of acutely malnourished people between April 2013 and July 2014 

due to inadequate rainfall and deteriorating food security.  

The high malnutrition rates of the women and children in Turkana show that there 

is need for intervention projects that target the all the determinants of malnutrition. This 

study went further to assess the known determinants of malnutrition in order to document 

them and determine the type of interventions needed. One of the major causes of 

malnutrition assessed in this study is food insecurity.  

Food security 

 

Food security is said to exist when all people at all times have physical, social and 

economic access to sufficient, safe and nutritious food to meet their nutritional needs and 
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their food preferences in order  to have an active  healthy life (FAO, 2015). Our study 

found that 99% of the households reported to be food insecure.  In particular, participants 

reported that they often consumed fewer and smaller meals which were of poor quality 

and variety.  

Our results agree with those found in a study conducted in Narok County among 

agro pastoralist households similar to the participants of our study. This study assessed 

food insecurity among the 656 households and found that 95.7% were food insecure 

(Keino, Plasqui, & Borne, 2014). There are studies done on populations similar to ours 

using the HFAIS tool that have shown lower prevalence of food insecurity. For example, 

a study done in the slums of Nairobi, an area with similar poverty level with Turkana 

found that 85% of all the respondents reported to be food insecure (Kimani-Murage et al., 

2014). However, differences found between our study and the one done in the slums of 

Nairobi may be explained by other factors, such as higher physical food accessibility in 

Nairobi as compared to Turkana. 

High food insecurity, especially lack of diversity in the diets of the women and 

children in Turkana, can be explained by a study conducted by Save the Children UK in 

2013 called “A Cost of the Diet analysis in Turkana district of Kenya.” This study sought 

to find out what the cost of a nutritious diet was, what nutrients had the most impact on 

the cost of food, and how affordable it was for a household to buy a nutritious diet. Some 

of the findings in this report related to our study were: most households were not able to 

access a nutritious diet due to its high cost, most households could not afford a diet with 

sufficient micronutrients, even with food aid, and most households were still not able to 

meet their nutritional needs (SCUK, 2013). This explains the high contribution of 
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carbohydrates to energy and high consumption of cereals and tubers as compared to other 

food groups.  

Dietary intake 

 

Calorie and nutrient intake from both mothers and children were much lower than 

the recommended average intake. It was noted that from the 24 hour dietary recall, most 

of the energy was from carbohydrates and very little energy was from fats. In addition, 

intake of some micronutrients was lower than the recommended levels. Low intake of fat 

in the diet is associated with poor absorption of the fat soluble vitamins such as vitamin 

A. in this population, not only was there low consumption of vitamin A but also low fat 

consumption. The results from the FFQ explain our observation that there was more 

contribution of carbohydrates to total energy intake and low levels of calcium and 

vitamin A intake in the population. Although vitamin A consumption seemed inadequate, 

it is constantly supplemented, especially to the children. In this study the majority of the 

children (99%) had received a vitamin A supplement in the 1 year preceding the study. 

Our results were consistent with those found in another study conducted in Kitui 

County among children 6-23 months old.  In that study, the majority (94%) of the 

children consumed foods from grains, roots and tubers while only 31% consumed fruits 

and vegetables. Their results may suggested that most macronutrients came from 

carbohydrates, whereas vitamins and minerals consumption was low due to low intake of 

fruits and vegetables (Kimiywe & Chege, 2015). Kitui County is a semi-arid region that 

receives approximately 250mm (9.8 inches) of rainfall annually and has high prevalence 

of food insecurity.  
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Maternal nutrition knowledge and child care practices 

 

Our results showed that 93% of the mothers were able to identify breastfeeding as 

the best first food for an infant. Similarly, 98% of all the children included in the study 

had been breastfed. In terms of exclusive breastfeeding, 78.7% of the mothers knew that 

a child should be exclusively breastfed for 6 months, and this was also reflected in the 

fact that 73% of the mothers reported to have exclusively breastfed the children that were 

included in this study. These results indicate that the level of exclusive breastfeeding was 

higher than the reported national average of 32% (KNBS, 2009).  

Although not evaluated in this study, it is possible that breastmilk by the mothers 

in this group was not adequate considering that the mothers also had inadequate dietary 

intake and poor nutritional status. Exclusive breastfeeding is encouraged because studies 

have shown that it could prevent 8% of child deaths under the age of 3 years and lower 

diarrhea morbidity among other health benefits (Haines et al., 2007; Kramer & Kakuma, 

2004). 

In their publication “The Guiding Principles to Complementary Feeding,” WHO 

recommends that complementary feeding should begin at 6 months, and children should 

be fed a variety of foods to ensure that their nutritional needs are met. They recommend 

that among other food groups, animal source foods and vitamin A rich fruits and 

vegetables should be consumed daily in order to meet the nutritional requirements of the 

child (WHO, 2014d). In our study, we assessed whether women had this knowledge and 

if it was reflected in the child feeding practices. While mothers had adequate knowledge 

and practice on the recommended time to initiate complementary feeding, they lacked 

knowledge on the food composition of the complementary foods. This was also evident 
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in the child feeding practices as most mothers fed their children with cereal based foods 

only, without inclusion of other food groups.  Like in breastfeeding, poor complementary 

feeding practice maybe as a result of lack of knowledge on the appropriate 

complementary feeding requirements but could also be as a result of food insecurity.  

Effect of the intervention 

 

The intervention in this study was based on improving maternal nutrition 

knowledge which would improve child care practices such as breastfeeding and 

complementary feeding and eventually lead to improvement in nutritional status. Three 

key components of maternal nutrition knowledge were improved by the intervention. 

These were; duration of exclusive breastfeeding, composition of complementary foods 

and caring for a sick child. Improvement in knowledge led to improvement in behavior as 

was observed in dietary intake whereby there was improved variety in the diet as assessed 

by 24-hour recall and FFQ even though calorie intake reduced. Calorie intake was not 

expected to improve because in addition to nutritional knowledge, food availability and 

accessibility is required to achieve optimal food intake. Considering that food intake did 

not increase, nutritional status also remained the same as at baseline.  

Results observed our study were in agreement with those observed by Waswa et 

al. (2015) in western Kenya. In their study, four nutrition education sessions with cooking 

demonstrations were provided to 99 women with children between 6-17 months. Their 

results showed that there was a significant improvement in maternal nutritional 

knowledge on dietary diversity which was also reflected in the child feeding practices 

diversity in the dietary intake of the children especially in vitamin A rich foods and 

animal source protein foods (Waswa et al., 2015). 
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In contrast to our findings, a nutrition education intervention study done in Yatta 

district in Kenya found improvements in wasting and underweight but not stunting in 

children seven months after the intervention. In that study, mothers were educated on 

complementary feeding of children using locally available foods as well as on hygiene 

and sanitation. However, the study included food rations for the index child and the 

family. Improvement in knowledge was not measured, and it is therefore not possible to 

determine whether the improvement was due to the food rations or improved knowledge 

(Tomedi et al., 2012) 

Strengths and limitations of the study 

 

The main limitations of our study were as follows. First, dietary intake data were 

self-reported using 24-hour recall and food frequency questionnaires which may have 

introduced measurement errors such as over or under reporting. Another limitation was 

lack of a control group. However, efforts to look for a control group were not successful 

because we were not able to find a village with similar demographic characteristics to the 

intervention group. Lastly, some participants were not able to report their age, and 

therefore we lacked accurate age for some participants. However, our study had several 

strengths. First, all the anthropometric measurements were taken by the principal 

investigator which minimized the measurement errors. Secondly, all the research 

assistants were adequately trained by the investigators before data collection at both 

baseline and follow up. In addition, the design of our intervention was very 

comprehensive and intense. Women were brought to the training center where they lived 

for the entire intervention period. This way, we ensured that they attended all the sessions 

and for the three days.  
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CHAPTER VI 

 CONCLUSION 

 

Our study found a high prevalence of maternal and child malnutrition, food 

insecurity, and insufficient dietary intake in terms of quality and quantity in women and 

children in Turkana Kenya. Although, most women showed adequate knowledge and 

practice related to breastfeeding and complementary feeding, some did not know the 

recommended length of exclusive breastfeeding and quality of complementary foods. 

Also found in this study was the high prevalence of communicable diseases in children, 

especially malaria and diarrhea. 

After the intervention, there was a significant improvement in maternal 

knowledge on exclusive breastfeeding and quality of complementary feeding. Although 

dietary intake was still low, there was improvement in diversity with increased 

consumption of fruits, dairy products, and animal source proteins. There was no observed 

change in nutritional status which may have been due to the high food insecurity that 

continued to be witnessed in the population.  

Our findings after the intervention showed that an intense and comprehensive 

nutrition education intervention based on the needs of the community can improve 

maternal knowledge and behavior especially in breastfeeding and complementary 

feeding. However, in order to succeed in reducing maternal and child malnutrition, other 

interventions are needed especially those that improve food security and health status of 

the women and children.  
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Implications and recommendations 

 

1. Based on the high levels of food insecurity and malnutrition found in our study, 

short and long term interventions are required. For the short term, food aid may be 

provided to all the households, especially those who showed prevalence of 

wasting in children and underweight in the mothers. Long term intervention such 

as those that increase food production are required to reduce chronic malnutrition.  

2. Our findings showed that there were high incidences of infectious diseases such 

as diarrhea and malaria. Therefore, interventions that target clean and safe water 

and construction of toilets are needed in this population.  

3. We found that strategies such as immunization and vitamin A supplementation 

have been very successful as almost all children had been immunized and had 

received a Vitamin A supplement. Therefore, researchers may investigate why 

these strategies are successful and base future projects using similar strategies.  

4. We observed that in this population, maternal nutrition education was effective in 

changing maternal nutrition knowledge. Therefore, in addition to other 

malnutrition and food security interventions, nutrition education should be 

included as a major component. 

5. Future studies with longer follow up periods are required to determine changes in 

nutritional status after an extended period of time.  

6. There is a need for further studies to identify coping strategies of the food 

insecure households considering that some food insecure households also had 

optimal nutritional status.  
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APPENDICES 

 

Appendix 1: Recruitment message (script for participants) 

 

Research study on improving the health of our community 

Someone from Texas Tech University through Share International is asking us for help. 

They want to learn about the food we eat. They also want to learn about the health of our 

children.  They want to ask some questions and measure the heights and weights of 

women and children.  They also want to measure the waist and hips of the women and the 

arms of the children. It will take 30-45 minutes. The researchers want to help us improve 

our food security and the health of our children.  

Any family that has a child living with them can help. Families who are in the study will 

get a packet of maize flour and a packet of beans. .  

Thank you! 

Dr. Mary Murimi 
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Appendix 2: Parent consent form 

 

SHORT FORM CONSENT 

ORAL PRESENTATION/SCRIPT 

 

Purpose  

We would like to know about the food you and your children eat. We also want to ask 

about your health and the health of your children.   

 

Procedures  

We will ask questions about the food you and your children eat. Then, we will measure 

your weight, height, hips and waist. We will measure the height, weight and arms of your 

children. It will take 30-45 minutes 

 

Benefits 

To thank you, we will give you a packet of maize meal and a packet of beans.  

 

Privacy 

Your information will be kept in a safe place. We will not put your name or your child’s 

name on any papers. 

 

Rights and Information about Consent  

You can decide right now that you do not want to do this and that is okay. You can stop 

any time. You can skip any questions you do not want to answer. If your child seems 

unhappy with a task, we will stop. If you think your child is unhappy with a task you can 

ask us to stop and we will stop.  

 

Contact Information  

If you have questions, there are people you can ask. We will give you a paper to let you 

know how to ask them questions.  

 The person doing this study is Dr. Murimi.  

 You may also call Joshua Lemuya from Share International.  

 Texas Tech University, where Dr. Murimi is, has a group that can answer your 

questions.   

 

  

_______________________________________________     ________________  

Signature of Witness to Oral Presentation                                 Date  

 

 

 

This consent form is not valid after 5/31/2015  

(Remember, even if you do say, “Yes,” now, you can change your mind later. 
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CONSENT FORM 

SHORT FORM  

 

You and your child are being asked to be in a research study. Before you agree, someone 

with the study will tell you about what you and your child are being asked to do. 

 

If you are willing to be in the study, we will give you a copy of this page and a page 

telling what the research is about. 

 

If you have questions, you can ask: 

 The person doing the study is Dr. Murimi. Her phone number is 806-842-3806. 

Her email address is Murimi@ttu.edu.  

 You can call Joshua Lemuya from Share International. His phone number is 

0072-700-2533. 

 Also, Texas Tech University, where Dr. Murimi is, has a board that protects the 

rights of people who are in research. You can call them at 806-742-2064. You can 

email them at hrpp@ttu.edu. 

 

Are you willing to be in the research study? Are you willing to have your child be in the 

study? 

 

___________________________________________________     ___________ 

Signature of the participant or a witness to the oral presentation           Date 

 

___________________________________________________     __________ 

Signature of the person conducting the consent process       Date 

 

 

This consent form is not valid after 5/31/2015  

(Remember, even if you do say, “Yes,” now, you can change your mind later.) 

 

 

 

 

 

 

 

 

 

 

 

 

 

mailto:Murimi@ttu.edu
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Appendix 3: Child assent form 

 

I am here today because I am interested in learning more about kids. I hope that you and 

your mom can help me today. I’m going to ask your mom about the foods you eat. I am 

also going to weight you, measure your height and the size of your arms. 

 

Helping me today is up to you. If you decide you do not want me to take your weight or 

measure your height and your arms, it is okay, nobody will be mad at you.  

 

If you want to help me today, I’m going to ask you to write your name on this line. Let 

me know if you need some help writing your name.  

__________________________________________  

Child Name  

__________________________________________  

Date 

 

 

This consent form is not valid after 5/30/2015 
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Appendix 4: Questionnaire 

Assessment of the nutritional status, nutrition knowledge, child care 

practices and dietary intake of women and children in Nadapal village 

Turkana County Kenya 

Demographic characteristics  

a) Who is considered as the household head? 

1. Father 

2. Mother 

3. Grandmother 

4. Grandfather 

5. Sister 

6. Brother  

 

b) What is the education level of the household head 

1. None 

2. Primary 

3. Secondary 

4. College  

 

c) How many people live in this household? __________________________ 

 

d) What is the source of your income? 

1. Farming 

2. Pastoralism 

3. Formal Employment 

4. Informal Employment 

5. Donations 

 

e) Where do you get your food from? 

1. Own produce 

2. Buying from the market 

3. Donations 

4. Wild foods 

5. Other______________ 

 

f) Do you have a farm? 

1. Yes  

2. No 

 

g) If yes, who is the owner of the farm? 

1. Household 

2. Community 

3. Leased  
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h) If you have a farm, what crops do you grow? 

1. Maize 

2. Beans  

3. Sorghum 

4. Millet 

5. Cassava 

6. Vegetables 

7. Fruits  

8. None  

9. Others ____________________________ 

 

i) Does any member of your household own livestock (cows, goats, sheep, chicken 

etc.)? 

1. Yes 

2. No 

 

j) If yes, how many of the following animals does this household own 

1. Cows and Bulls ________ 

2. Goats and Sheep________ 

3. Camels _______ 

4. Chicken ______ 

5. Others _______ 

 

 

k) What is the source of your drinking water? 

1. Rain 

2. Borehole 

3. River 

4. Other __________ 

 

l) What type of fuel do you use for cooking food? 

1. Wood 

2. Kerosene 

3. Gas 

4. Electricity 

5. Other_____________ 

Maternal nutritional status and knowledge  

a) Anthropometric measurements (To be taken by the researcher) 

Weight _________ 

Height____________ 

Waist circumference___________ 

Hip circumference _______________ 

Age___________________________ 

 



Texas Tech University, Teresia Mbogori, August 2016 
 

77 
 

b) Maternal nutritional knowledge and practices (circle all that apply) 

 

 

I.  Tell me how much solid food you feed your child at every meal and how many 

times in a day you feed solid food to your child? (the interviewer to check the 

appropriate response) 

 

Age  Quantity Times in a day 

 1 tbs 

 

½ cup ¾ cup 1 cup once twice Three 

time 

Four 

times 

More 

than 4  

0-6 

months  

         

6-12 

months 

         

1 year-2 

years  

         

2-5 years          

 

II. How do you know that the child has had enough 

food?_______________________ 

 

III. What signs indicate that your child is becoming sick because they are not getting 

enough food 

1. No interest in playing, no appetite, weak, pale 

2. Edema  (swollen legs and face), apathy 

3. I do not know 

 

IV. Do you feed your children when they are sick? 

1. Yes 

2. No  

 

V. Which of the following  do you do when your child has diarrhea 

1. Increase fluid and food intake  

2. Reduce fluid and food intake 

3. Give traditional medicines 

4. Nothing   

 

 

CHILD NUTRITIONAL STATUS 

Date: ________________    ID# __________________ 

a) Anthropometrics 
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Age ______________  

 

Weight_______________ 

Height _________________ 

MUAC ___________________  

 

b) Was this child breastfed? 

1. Yes 

2. No 

 

c) If yes, how long was the child breastfed without being given any other food  or 

drink ___________ 

 

d) If no, why was the child not breastfed? 

1. Lack of breast milk 

2. Mother was not available 

3. Mother did not want 

4. Child refused 

5. Mother was sick 

6. Other____________________ 

 

e) Has this child started eating solid foods? 

1. Yes 

2. No 

 

f) If yes, how old was the child when you started giving solid foods _________ 

 

g) If no, why are you not giving solid foods to the child  

 

1) Child  is still young 

2) Lack of food 

3) Other ______________ 

 

h) What was the first food or foods that were introduced to the child? 

1. Cow milk 

2. Goat milk 

3. Porridge 

4. Mashed potatoes 

5. Tea 

6. Herbs 

7. Fruits 

8. Vegetables 

9. Other ____________________________ 

 

i) In the last 3 months, has this child suffered from the following illnesses (check 

that apply)  
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1. Diarrhea   

2. Respiratory tract infections 

3. Allergies 

4. Malaria 

5. Any other _____________________ 

 

j) If your child suffered from any of the above illnesses please tell me how many 

times did this occur in the last three months  

 Once  Twice  Three times More than 

three times 

Diarrhea      

Respiratory 

tract infections 

    

Allergies      

Others      

k) Has the child been immunized? 

1. Yes 

2. No 

 

l) If yes, what immunizations did the child receive 

1. BCG (tuberculosis vaccine) 

2. DPT (diphtheria, polio and tetanus) 

3. Measles 

4. Others ____________________ 

 

m) Has the child received nutritional supplements? 

1. Yes 

2. No  

 

n)  If yes, how many times did the child receive the following supplements in the last 

one year. 

Supplement  Received  Times received 

 Yes /No Once  Twice  None  Don’t 

know 

Vitamin A       

Zinc       

Iron        

Iodine       

 

o) Has the child received any medication to remove worms 

1. Yes 

2. No  

 

p) If yes how many times in the last year did the child receive such medication 

______________ 
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24 HOUR FOOD RECALL 

 

Date: ________________    ID: __________________ 

Please tell me all the food that you had to eat in the last 24 hours  

1. ID#: 2. Date Taken: 

4. Pregnant                    Yes [    ]     No [    ] 

5. Breast Feeding          Yes [    ]     No [    ] 

  

6. What did Participant eat and drink in the last 24 hours? 

 

9. Number of serving to be 

calculated by staff. (List whole 

or half servings in each cell, 

then sum at bottom.) 

 

FOOD ITEMS AND DESCRIPTION 

(List all foods and beverages consumed as meals or snacks. 

List separately main ingredients in mixed dishes.) 

 A
M

O
U

N
T

 

E
A

T
E

N
 

B
R

E
A

D
S

 &
 

C
E

R
E

A
L

 
F

R
U

IT
S

 

V
E

G
E

T
A

B
L

E

S
 

M
E

A
T

S
 

M
IL

K
 

O
T

H
E

R
 

Food 

Quick list 
 

Place of 

Consump

tion        

 

Breakfast: porridge   

 

Ex – ½ 

cup 

 

Ex

-1 

     

          

          

          

          

 

Snack: Example-banana  

 

Ex – 1 

small 

  

Ex

-1 

    

          

 

Lunch: ugali   

Ex – 1 

cup 

 

Ex

-2 
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Snack: Example- milk  

 

Ex – 1 

cup  

     

Ex

-1 

 

          

 

Dinner: Example-meat  

 

Ex – 3 

pieces 

    

Ex

-1 

  

          

          

          

          

 

Snack: Example sweet potato  

 

Ex – 1 

cup 

Ex

-1 

     

          

          

7. Total Number of Different Meals/Snacks:  

 

8. How many cups of water did you have yesterday?  

 

 

Total 

Servings 

10. 11. 12. 13. 14. 15. 

 

FOOD FREQUENCY QUESTIONNAIRE 

 

Date: ________________    ID#: __________________ 

Tell me how often you ate the following food in the last one year 

Food   Servi

ng 

size 

Neve

r, 

less 

than 

once 

a 

mont

h 

1-3 / 

mont

h 

1/wk. 2-4/ 

wk. 

5-6/ 

wk. 

1/day 2-3/ 

day 

4-5/ 

day 

>  6/ 

day 

           

Dairy 

products 

          

Milk  I cup          

Powdere

d  milk 

1tsp          

Cheese  30g          
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yoghurt 1 cup          

Sour 

milk 

I cup          

butter 1 tsp          

Margarin

e  

1 tsp          

Other            

Other            

Other            

           

Fruits            

Banana  1 

med 

         

Orange  1 

med 

         

Pawpaw 1 

med 

         

Water 

melon 

1 

slice 

         

avocado 1 

med 

         

vegetabl

es 

          

Kale ½ 

cup 

         

Spinach ½ 

cup 

         

Kunde ½ 

cup 

         

Terere  ½ 

cup 

         

Cabbage ½ 

cup 

         

Peas ½ 

cup 

         

carrots ½ 

cup 

         

Pumpkin

s 

½ 

cup 

         

Tomatoe

s 

½ 

cup 

         

           

Cereals           

Maize 

(ugali) 

1 cup          
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Maize 

(porridge

) 

1 cup          

Rice 1 cup          

Sorghum 

(porridge

) 

1 cup          

Millet 

(porridge

) 

1 cup          

Bread  1 

slice 

         

Chapatti  1 

med 

         

Other            

           

Tubers            

Potatoes 1 cup          

Cassava 1 cup          

Yam 1 cup          

Arrow 

roots 

1 cup          

Sweet 

potatoes 

1 cup          

Other            

           

Legume

s 

          

Beans 1 cup          

Peas 1 cup          

Green 

grams 

1 cup          

Lentils 1 cup          

Other            

           

Animal 

products 

          

Beef 90-

120g 

         

Pork 90-

120g 

         

Chicken 90-

120g 

         

Fish 90-

120g 
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Omena 

(small 

fish) 

1 cup          

Eggs 1          

Other            

           

Beverag

es  

          

Tea 1 cup          

Coffee 1 cup          

Herbal 

teas 

1 cup          

Sodas 1 

bottle 

         

Juices 

quencher 

1 cup          

Other            
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Appendix 5: Intervention guide booklet 

 

                     

 

 

 

 

 

 

 

 

 

 

 

By: Dr. Mary Murimi 

Texas Tech University 

December 2014 

 Development assisted by Teresia Mbogori 

Adapted in part from The Essential Nutrition Actions for Improving Women and Children’s 

Nutritional Status: Training Manual for Service Providers in Malawi, 2009, By: Department 

of Nutrition, HIV and AIDS 

 

 

Maternal and child nutrition 

care in Nadapal, Turkana 

County 
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Session 1: Basic principles of nutrition 

 

 Nutrition 

o Nutrition deals with how the body uses nutrients for normal body processes and 

functions. It covers food intake, digestion, absorption and function. 

 

 Where do I get nutrients? 

o Food is the main source of nutrients.  

o No one food can provide all the nutrients.  

o The body requires different nutrients for its normal functions, survival, growth and 

development.  

 

 Major nutrients include: 

o Proteins, carbohydrates, fats, vitamins, minerals, water 

 

 Proteins 

o Proteins build the walls of our body (hair, skin, muscles, etc), just 

like bricks build our home.  

o It is important to note, proteins come in two forms: animals and 

plants. More will be discussed later.  

 

 Carbohydrates 

o Carbohydrates are what our body burns for it’s daily fuel (energy) 

needs, much like firewood in in Turkana that we burn on a daily 

basis for cooking and heating. 

 Fats 

o Fats are also burned for energy, but they give more fuel than 

carbohydrates and are easy for our bodies to store for later use.  

 

o  Eat enough fat, eating too much fat can lead to storing more fat in the 

body which can lead to other diseases.  

 

 Vitamins 

o Vitamins are like watchdogs which protect us from thieves. Vitamins in 

our body protect us from diseases and help other food groups to perform 

their functions. 

 

 Minerals 

o Minerals are like mortar (mud) that is used to hold bricks together in a 

wall. Minerals in our body join together different parts of the body such 

as blood and bones. Like vitamins, minerals also help other food groups 

to perform their functions.  

 

 Water 
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o Water has many cleaning jobs in the body, similar to the way that we use 

water for cleaning in our homes. 

o Water may be the most important because we would die very quickly 

without it 

o Our body is 60% water. 

o Water is needed in every cell in our body. It is needed for transport of 

things through our body, body functions, and keeping a normal body 

temperature. 

o How much should I try to drink each day? 

o About 8-12 cups or 2-4 L 

 

 

 Major food groups contain the nutrients listed above 

o There are 6 official food groups 

o Fruits 

o Vegetables 

o Animal foods 

o Legumes and nuts 

o Staples 

o Fats 

 

1. Fruits:  

o Provide a variety of nutrients such as carbohydrates, vitamins, minerals, and water 

o Help to: reduce the risk of disease, help you see better, keep skin 

healthy, build bones and teeth, help wounds heal 

o Helps in digestion 

o Fruits in Turkana 

Bananas, oranges, lemons, mangoes, wild fruits 

o Approximate adults servings per day: 

o 3 – 4 cups per day (240ml cup) 

2. Vegetables:  

o Provide important vitamins, minerals, fiber, and water 

o Provide very little energy, which separates them from the fruit 

group 

o Help protect against disease, protect against infections and help 

keep eyes, skin, teeth, and gums healthy 

o Vegetables in Turkana 

 Kale (Sukuma), cowpea leaves (kunde), cabbage, spinach, 

traditional vegetables 

o Approximate adults servings per day: 

 3 – 4 cups per day. 

 

3. Animal foods/Legumes and nuts 

o As mentioned earlier, proteins can come in animal or plant forms  
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o This would include meat, eggs, milk, beans, peas, and nuts.  

o Animal products provide protein, fats, vitamins and 

minerals 

o Legumes and nuts provide mainly protein and 

carbohydrates 

 

o Animal foods and legumes in Turkana 

o Animal products: chicken, beef, goat, fish, eggs 

o Legumes and nuts: ground nuts, soya beans, beans, 

peas, cowpeas, ground beans, pigeon peas  

o Approximate adults servings per day: 

 Animal foods: 1 cup 

 Legumes and nuts: 2-3 cups 

 

4. Milk 

o Milk provides protein, carbohydrates, vitamins, minerals, and water 

o Includes fresh milk, sour milk and yogurt 

o Milk products are the main source of calcium 

o Milk helps with bones, muscles 

o Sources of milk  

o Goat, sheep, cow 

 

5. Staples (Carbohydrates) 

o Provide carbohydrates 

o The body prefers to use staples for energy. 

o You can choose  refined or whole grains 

o You should try to eat more whole grains than refined 

grains 

1. For example: whole grain maize flour has many 

more nutrients than white maize flour  

o Staples in Turkana  
o Sorghum, rice, wheat, millet, maize, cassava, yams, sweet potatoes, Irish 

potatoes 

o Approximate adults servings per day: 

 5-6 servings 

 

6. Fats and oils:  

o Oils and fats are used for energy and can be stored for later use 

o Make food taste good 

o Sources of oil and fat in Turkana. 

o Oil seeds (soybeans, groundnuts), avocado, cooking oil, milk and 

milk products such as butter, , yogurt, meat, fish, and poultry 

 

 Variety 

o One should eat a variety of foods in every meal in order to get all the 

nutrients. 
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o Eating a variety of foods will help you to get all the nutrients we talked about 

(carbohydrates, minerals, protein, etc) that your body needs to function the best it 

can. 

 

 Quality 

o All the foods that we just went over are very important and should be eaten in 

combination in order for them to complement each other in increasing dietary 

intake and utilization of the various nutrients by the body. 

o Some foods are better for us, and we should try to eat more these foods 

o Most fruits and vegetables that are bright or deeply colored, beans, seeds and 

nuts, whole grains 

o Some foods not as good for us, and we should try to eat less of these foods 

o Typically and processed foods: ice cream, cakes, cookies, fried foods, sodas, 

refined breads and grains, packaged foods 

 

 Adequacy (Eating enough) 

o Malnutrition can occur if we do not eat adequate amounts of food. 

o When there is an imbalance between intake and expenditure of nutrients, an 

individual will be either over-nourished or under-nourished. 

o It can be over-nutrition: when the nutrient intake is more than what the body 

requires 

 This can result in obesity and lead to other diseases 

  

 

 

 

 

 

 

 

 

o Or under-nutrition: When the body requirements are higher than what the 

individual is taking from foods and fluids. The nutritional body requirements 

are not met. This can also lead to other diseases and conditions. These are 

conditions such as Marasmus and Kwashiorkor 
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o Marasmus 

 Wasting of subcutaneous fat and muscles (flabby 

muscles) and wrinkled buttocks 

 Wizened monkey (“old man” face) 

 Increased appetite (eats greedily) 

 Sunken eyes 

 Mood change (always irritable) and mild skin and 

hair changes.  

 

o Kwashiorkor 

 Growth failure 

 Wasting of muscles 

 Edema (pitting type) on the lower limbs but can be located 

on the child’s feet, hands, eyelids, belly or it can spread to 

the whole body 

 Difficulty to begin walking 

 Moon face due to hanging cheeks 

 Loss of appetite 

 Lack of interest in surrounding 

 Skins changes- scaly skin 

 Hair changes - straightening of hair and presence of 

different color bands of the hair indicating periods of malnourishment 

and well nourishment  

 Straightening of hair at the bottom and curling on the top giving an 

impression of a forest and easily pluckable hair.  
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Session 2: Food selection and preparation  

 

o In order to ensure that foods are containing all the nutrients discussed, it is important 

to select the foods of great quality from the market and from the farm. 

o Also, it is important to prepare (clean, cut and cook) foods appropriately in order to 

preserve the nutrients. 

o This section will outline how to prepare select and prepare foods from the food 

groups discussed above 

 

1. Fruits 

 

o Fruits should have be free from insects and diseases 

o They should have their natural color  

o They should be ripe in order to have the required nutrients 

o Clean fruits thoroughly to remove dirt before cutting them  

o Eat fruits immediately they are cut. They lose their quality if kept for long 

after cutting 

 

 

2. Vegetables 

o Green leafy vegetables like Sukuma spinach kunde and traditional vegetables 

should have a deep green color 

o Cabbage should not have any yellow leaves 

o Vegetables should be free from insects (alphids) and diseases 

o Vegetables should be free from insecticides 

o Yellow vegetables should be crisp and have deep yellow or orange color 

 

 Preparing vegetables  

o Clean before cutting 

o Cook for a short time to preserve the nutrients 

o Avoid boiling in a lot of water as this destroys the water soluble vitamins 

o Use a little oil while cooking to assist with absorption of fat soluble vitamins 

Demonstration cooking cabbage/sukuma 

 

3. Milk 

o Fresh milk should not have foul smell 

o Boil milk before drinking 

 

4. Meats and legumes 

o Fresh meat should have the natural color and should not have any dark source 

o Meat should not have any foul smell that shows its getting rotten 

o Make sure you buy meat that has been inspected by health officials 

 

 Preparing meat 
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o Avoid cleaning meat before cooking 

o Cook meat thoroughly until it is totally cooked to kill germs and make it easy 

to digest 

o Store cooked meat in a cool dry place to avoid contamination 

 

 Legumes (beans, cowpeas, green grams, peas, soyabeans) 

o Select legumes that are completely dry and free from molds 

o Legumes should be free from insects (weevils) 

o Cook legumes sufficiently to ease digestion 

 

5. Staples  

o Cereals (maize millet sorghum rice wheat) should be completely dry and free 

from molds 

o Cereals should be free from insects 

o Tubers (potatoes, cassava, sweet potatoes) should be free from insect and 

disease damage 

o Cook cereals sufficiently to help in digestion 

 

6. Oil  

o If you can, choose liquid cooking oil over solid cooking fat 

o If using fat from animals ensure that it is hygienically prepared and stored to 

avoid contamination. 
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Session 3: Maternal and Child Nutrition 

 

 Nutrition requirements are different through your lifetime. Meeting the nutritional 

requirements of an individual at various stages in the life cycle is very important to keep 

a normal nutrition status that was discussed above. 

 

 Pregnant women 

i. Nutrition before and during pregnancy is an important factor of pregnancy 

outcomes.  

i. A healthy mother is the first protection against child death and helps to break 

the cycle of poverty and sickness. 

 

ii. Women have increased nutrition needs during pregnancy 

When a woman is pregnant, her nutrition needs are higher than when she is not than a 

non-pregnant woman’s. This is due to various changes taking place in her body. 

i. She needs to gain extra weight of 11-15 kg on average in order to 

ensure normal birth weight for the child. 

ii. Her uterus, placenta, breasts and blood all increase in size or amount 

during the first half of pregnancy. 

iii. Most pregnant women remain active even during their last few 

months of pregnancy and need energy and nutrients to maintain good 

nutritional status. 

iv. She needs to store fat, vitamin A and other nutrients in preparation for 

breastfeeding. 

iii. Consequences of poor nutrition during pregnancy 

i. The infant is likely to be born with low birth weight. Such a child will have: 

o Frequent and more severe illnesses 

o Premature death 

ii. Poor brain development that may result in irreversible brain damage. Such 

children may fail to reach their academic and professional potential when 

they grow up. 

iii. Poor pregnancy outcomes such as 

 Miscarriages 

 Child born dead 

 Death immediately after birth 

iv. Maternal malnutrition increases the risk for death among women during 

pregnancy and delivery 

 

iv. Recommended Nutrition Practices for improving maternal nutrition during 

pregnancy – The pregnant woman should: 

 Eat a variety of foods in her diet every day from the six food groups  

 Eat at least three meals with one additional meal every day. All the meals 

should contain a variety of foods from the six food groups. 

 Eat nutritious snacks such as, yellow sweet potato, fresh fruit juice, fruits, and 

pumpkins in between meals. 
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 Eat foods rich in Vitamin A, such as meat, yellow fruits (mango, pawpaw), 

and vegetables (carrots, pumpkins, spinach), fish and yellow sweet potato 

 Eat foods rich in iron such as liver, red meat, and green leafy vegetables 

(sukuma, carrots, pumpkins, spinach) 

 Take iron/folate tablets once per day every day for the entire period of 

pregnancy for your good health and for proper physical and mental 

development of the child. 

 Always use iodized salt to get iodine for proper physical and mental 

development of the child. 

 Drink a lot of fluids such as water, natural fruit juices and milk. 

 Always sleep under insecticide treated bed nets for prevention of malaria and 

retreat the bed net every six months. 

 

 Lactating Women (breastfeeding women) 

 

v. Recommended Nutrition Practices for improving maternal nutrition during lactation 

 Eat at least three meals with two additional meals every day. All the meals 

should contain a variety of foods from the six food groups. 

 Receive Vitamin A supplementation soon after the birth of the  

 If the delivery is performed by a traditional birth attendant, go to the health 

facility and out-reach clinic for vitamin A supplementation before the end of 

8 weeks. 

 Eat additional foods rich in vitamin A to increase amount of Vitamin A in 

breast milk. 

 Drink additional fluids such as water, or fruit juice. 

 

 Children 

vi. Children are active and still growing up fast; so they need to be fed well. When the 

child is ready to eat the family food, the following recommendations should be 

followed to ensure good nutrition: 

i. Give the child a variety of family foods from all of the food groups at least 3 

meals a day, with nutritious snacks such as fruit, boiled yellow sweet potato 

or cassava, fresh fruit juice, twice a day in between meals. 

ii. Serve him/her three meals and two or three snacks every day. 

iii. Serve the child each new food separately to make sure the child is not allergic 

(the food does not agree with the child). 

iv. Make sure the child does not have worms that compete for nutrients with the 

child.  

vii. What should a child be served every day? 

i. A variety of vegetables and fruit.  

ii. Foods in their natural form instead of processed foods. 

iii. Whole grains.  

iv. Iron-rich foods: red meats, poultry (the dark meat has more iron than white 

meat), beans, lentils, fish, dried fruits. 

v. Foods high in vitamin C help the body use iron.  

 Most vegetables and fruit provide vitamin C. 

vi. Foods prepared with little or no added sugar and salt. 
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vii. Some nutritious higher-fat foods: meats, cheese and peanut butter. 

 

viii. What drinks should I offer? 

i. Offer cool water during the day and more often when the weather is hot or 

your child is very active.  

ii. Milk - Do not serve skim milk, 1%, or 2% before 24 months (2 years old).  

iii. Juice - Too much juice leaves less room for healthy food choices. It can also 

cause tooth decay. Limit 100% juice to 125 - 175 mL (4 - 6 oz) per day. Offer 

vegetables and fruit more often than juice. 

iv. Avoid sweetened beverages. Children do not need sugary fruit juices, drinks, 

beverages, or soft drinks. These take the place of healthier foods, may cause 

tooth decay, and do not help children grow well. 

 

 Sick children 

ix. When a child is sick, he/she requires more energy and nutrients to: 

i. Fight the infection 

ii. Replace worn out tissues 

iii. Replace lost nutrients 

iv. Recover from the infection 

x. Child under 6 months: 

i. If the child is sick, particularly with diarrhea, the mother should increase 

breastfeeding frequency and continue to exclusively breastfeed the child 

because breast milk contains enough energy, water, sugar, nutrients, and salts 

in adequate quantities, which will help the child to recover quickly from 

diarrhea and other illnesses. 

ii. If the child has severe diarrhea, the mother should continue to breastfeed and 

go to the nearest health center for advice and treatment. If dehydrated, give 

the child ORS (oral rehydration salts). 

iii. If the child is failing to suckle, take the child to the nearest health facility 

immediately. 

xi. Child older than 6 months: 

i. If the child is still breastfeeding, the mother should breastfeed more often 

than before to avoid malnutrition and dehydration (in case of diarrhea). She 

should also offer the child’s favorite food (even if the child is not hungry) in 

small amounts but more frequent. 

ii. If the child has severe diarrhea and shows any signs of dehydration, the 

mother should continue to breastfeed, give ORS (oral rehydration salts) and 

go to the nearest health center. 

iii. Seek medical advice immediately when the child shows any of these signs of 

illness: 

 Vomiting every time it feeds 

 Persistently refuses to eat 

 Persistent diarrhea 

 Sleepiness 

 Convulsions 

 Fast or difficulty in breathing 

iv. If the child has a cold with blocked nose, clean the nose until the nose is clear 

before each feed. 
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v. If a child is eating solid foods, you may need to add fat to the food to 

concentrate the energy in the food 

 Fats and oils are very concentrated in energy, so if you need to get more 

energy into your body, it is an easy way to do it.  

 One way to get more Fats & Oils is to eat more servings from that 

group. Another way is to choose foods from other food groups that are 

also high in fat.  

 From Legume and Nut group you might choose soybeans or 

groundnuts; or foods from Animals you might choose milk products. 

 

 

 

xii. Advice on feeding sick child after illness: 

i. Child less than 6 months: 

 Continue to exclusively breastfeed when the child is hungry 

 Increase the frequency of breastfeeding for the child after illness to 

regain health and weight. 

 Breast milk contains all the nutrients to help the child regain strength 

and weight. 

ii. Child older than 6 months: 

 The mother should continue to breastfeed more frequently if still 

breastfeeding 

 Offer an extra meal or nutritious snack for a period of 2 weeks after 

illness. 

 A child should be given a variety of foods from the six food groups in 

addition to breast milk if not fully weaned.  
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Session 4: Breastfeeding 

 Benefits of breastfeeding 

i. Breast milk is always ready, “germ-free”, and meets nutritional needs for baby’s 

first 4-6 months  

ii. Helps the baby to fight against infections 

iii. Helps to develop the baby’s intestines  

iv. Reduces baby’s risk of food allergies 

v. Establishes eating in moderation  

vi. Contributes to proper development of jaws, teeth for better speech 

vii. Decreases ear infections 

viii. Bonding with mom 

ix. Mother’s uterus returns to pre-pregnancy size 

x. Minimizes postpartum blood loss for mother 

xi. Delays ovulation 

xii. Lower risk of breast and ovarian cancer 

xiii. Promotes weight loss if mother is consuming recommended number of 

calories 

xiv. Cheaper than formula 

 

 Commercial infant formula 

a. Advantages  

i. No risk of transmitting HIV to the infant 

ii. Includes most of the nutrients that an infant needs 

iii. Other family members can help to feed the infant 

b. Disadvantages  

i. Commercial formula does not contain the same parts of breast milk 

that protect infants from infection.  

ii. An infant who is fed commercial formula is more likely to get 

diarrhea, chest infections and malnutrition, especially if the formula is 

not prepared correctly.  

iii. Commercial formula is expensive.  

1. To buy  

2. In terms of safer preparation which requires fuel and clean 

water (brought to a rolling boil) to prepare the formula, and 

soap to wash the child’s cup and other utensils.  

c. In some settings, it creates stigma because family, neighbors or friends may 

question a mother who does not breastfeed about her HIV status.  

d. The mother may get pregnant again too soon 

 

 How do you know if an infant has had enough? 

i. Infant has 6 + wet diapers a day 

ii. Infant shows normal weight gain 

iii. Infant passes 1+ stool per day 

iv. Note:  It may take 2-3 weeks to establish a breastfeeding routine 
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 Milk production 

i. Mother should produce about 450-1200 ml/day (2-5 cups) 

ii. Production related to: 

 How hungry the infant is 

 Degree of emptying during feeding 

 NOT related breast size (but size may affect storage capacity) 

 

 Breast milk components 

 Colostrum 

 High in protein, low in carbohydrates fat 

 First fluid produced during late pregnancy and few days after birth 

 Thick, yellow fluid 

 Provides protection to infant against infections 

 Facilitates the passage of 1st stool: meconium  

 Water 

 Water is the major component 

 Adequate for hydration needs 

 Mature milk 

 Composition changed, is thin, watery, slightly bluish 

 Easy to digest proteins, protein binds to iron and reduces bacteria growth 

 Contains substances which help the baby’s brain, nerves, and eyes continue to 

develop  

 Milk composition 

 Foremilk 

 Resembles skim milk 

 Mostly carbohydrate. Also has protein and fat 

 Hindmilk 

 Resembles cream or whole milk 

 Mostly fat. Also has protein and carbohydrate 

 Released 10-20 minutes into the feeding 

 Fluid needs for infant 

 Human milk provides adequate hydration 

 Hot climate, diarrhea, or vomiting may necessitate additional fluids for baby 

 Too much water may lead to 

 Brain disorders 

 Low blood sodium 

 Recommended practices for optimal breastfeeding 

1. Mother initiates breastfeeding within 30 minutes after delivery. 

2. Mother breastfeeds the child when he/she is hungry 

3. Mother should express breast milk to feed the child in case of separation of longer 

than one hour 

4. Mother gives the child breast milk only for the first 6 months of life 

5. Mother should continue breastfeeding the child even when she or the child is sick. 

6. Mother should position and attach the child correctly to the breast 

7. Mother should feed the child on one breast first until it is empty before switching to 

the second. 
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8. At six months, the mother should continue breastfeeding while giving energy and 

nutrient rich weaning foods until the child is 2 years of age or older. 

 

Session 5: Weaning and Weaning Foods 

 

 Weaning feeding should begin soon after reaching 6 months of age along with continued 

breastfeeding. 

 

 Why should I start weaning at 6 months? 

 Breast milk is adequate for the growth of the baby only until 6 months of age. 

 Breast milk production starts to decrease after about 6 months, but baby’s 

physical and mental development continues at a very fast pace. 

 Food contains complex form of nutrients. Child is ready to digest these complex 

nutrients by 6 months of age.  

 Biting becomes possible at about 6 months of age. 

 To accustom the infant to chew and swallow solid food. 

 

 Starting other foods too soon may: 

 Take the place of breast milk 

 Result in a low nutrient diet 

 Increase risk of illness  

 

 Starting other foods too late may: 

 Result in child not receiving required nutrients 

 Slow child’s growth and development 

 Risk causing deficiencies and malnutrition 

 

 5 signals from the baby that he/she is ready to start weaning 

 Wanting to put things in his/her mouth 

 Able to suck small amounts of pureed food from a spoon 

 Interested in food eaten by others 

 More frequent feeding 

 Can sit upright when supported with good control of the head and neck 

 

 First foods to avoid 

 These foods have a greater chance of causing an allergic reaction 

iii. Milk, eggs, peanuts, tree nuts, fish, shellfish, soy, wheat 

 

 Food allergy symptoms to watch for 

 Food allergy symptoms usually appear very soon after the food is eaten -- within 

a few minutes to a couple of hours. Keep an eye out for these symptoms: 

iv. Hives (raised, itchy parts of the skin) 
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v. Flushed skin or rash 

vi. Face, tongue, or lip swelling 

vii. Vomiting and/or diarrhea 

viii. Coughing or wheezing 

ix. Difficulty breathing 

x. Loss of consciousness 

 

 Foods that can cause choking 

 Raw vegetables (including green peas, string beans, celery, carrot, etc.) 

 Cooked or raw whole maize 

 Hard pieces of raw fruit such as apple, pear, melon 

 Uncooked dried fruit  

 

 Recommendations on Optimal Weaning Feeding Practices 

1. Both the quantity and quality of weaning foods given to a child in addition to breast 

feeding are important so that the health and development of the child is good. 

Usually it is hard for the child to eat a variety of foods in adequate amounts at a 

time to meet their requirements for various nutrients due to their small stomach. 

Feeding often is therefore important. 

 

2. From 6 months of age, the child should continue to breastfeed whenever he/she is 

hungry, while being given a variety of weaning foods until the child is 2 years or 

more because breast milk continue s to provide the child with vital nutrients that are 

easily digested and absorbed by the body. In addition, the breast milk continues to 

give the child some form of protection against infections.  

 

3. At 6 months, the mother or caregiver introduces a variety of other foods and fluids 

from the six food groups in addition to breast milk. This is necessary as breast milk 

alone is no longer adequate to meet the child’s nutrient requirements for optimal 

growth and development.  

 

4. The Mother or caregiver should introduce the other foods and fluids slowly in small 

quantities because the child’s stomach capacity is still small and not yet fully 

developed.  

 

5. Mother or caregiver increases the frequency of feeding and the amount of food, as 

the child gets older. 

o For example for children 6-11 months feed the child 2-3 times a day and 

increase to 3-4 times a day for children 12-24 months 

o Increase amount of food as the child grows older: 

o Children 6-8months can eat 2-3 full standard tea cups (250ml) of cooked soft 

porridge by the end of the day or about three quarters (3/4) of a 250 ml cup to 

1 cup of enriched porridge given 2- 3 times per day.  

o Children 9-11months can eat 3 full standard cups of 250ml of enriched 

porridge by the end of the day as follows: 

o At 12 months, give the child family foods at least 3-4 times a day with 

nutritious snacks given 1-2 times in between meals such as: 
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6. The Mother or caregiver should give the child food from the child’s own individual 

plate.  

o This is necessary for the child to eat enough food. At this age the child is slow 

in eating and may therefore not be able to compete with older siblings if they 

eat from the same plate.  

o The Mother or caregiver should increase the food thickness and variety, as the 

child gets older, adapting to the child's nutritional requirements, physiological 

and physical abilities.  

o For example: At 6 months mother or caregiver gives child soft mashed and 

semi-solid foods.  

o Enrich the food with 2-3 different foods at each meal using available foods such 

as: 

o The Mother or caregiver should interact with the child during feeding. 

o Mother or caregiver sits and interacts with child during feeding to help the child 

eat more food and stimulate child’s verbal and intellectual development. 

o Mother or caregiver is patient, encouraging but not forcing the child to eat. 

Sings songs, uses games, or tells stories to make feeding enjoyable. Encourage 

everyone who feeds the child to do the same. 

o At 8 months mother or caregiver gives foods that the child can eat alone, such 

as cut-up fruit: mangoes, papaya, oranges, bananas, pumpkin, carrots, tomatoes 

and yellow sweet potato too. This would also help the child to develop his/her 

psychomotor abilities and it promotes interaction with the child. 

 

7. Mother or caregiver follows good hygiene and sanitation practices during 

food preparation and feeding to avoid contaminating the food. 

 Mother or care giver washes hands with soap or ash and clean safe water from a 

jug, big cup: 

o Before: 

 Handling food 

 Preparing food 

 Serving food and 

 Feeding the child 

o After 

 Visiting the toilet 

 Removing child’s nappies or feces 

 The mother or care giver should also wash the child’s hands before 

feeding and when it defecates 

 Mother or caregiver should use clean utensils and bowls or dishes when 

preparing food 

 

8. Mother or caregiver should keep food in clean well-covered containers to keep away 

flies, cockroaches, germs and dirt. 

 

9. Mother or caregiver should serve food immediately after cooking. 

 Fluid intake 
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 When other foods are added to the diet, the baby may need extra fluids. 

 Offer fluids when the child seems thirsty.  

 Extra fluid is needed if the child has a fever or diarrhea. 

 Too much fruit juice may cause diarrhea and may reduce the child’s appetite for 

foods and hence should be avoided. 

 Drinks that contain a lot of sugar may actually make the child thirstier as their 

body has to deal with the extra sugar. Fizzy drinks (sodas) are not suitable for 

young children.  

 

 Drinks during a meal 

 Sometimes a child is thirsty during a meal. A small drink will satisfy the thirst 

and they may then eat more of their meal. 

 Drinks should not replace foods or breastfeeding. If a drink is given with a meal, 

give only small amounts and leave most until the end of the meal. Drinks can fill 

up the child’s stomach so that they do not have room for foods.  

 

 Fluids to avoid 

 Tea & coffee: interfere with iron absorption 

 Fizzy drinks (sodas): No nutritional value 

 Too much sugary drinks & fruit juices: cause decreased appetite for other 

nutritious foods and may cause diarrhea.  

 

Preparation of energy dense weaning foods 

Enriched porridge 

i. Prepare porridge from maize, millet or sorghum flour, rice or yellow 

sweet potato 

ii. Enrich it with at least 2-3 foods at each meal such as 2 teaspoons of oil, 

3 mashed leaves spinach or a handful of traditional vegetables and 2 

tablespoon of groundnut/ soya/bean/cowpea/pigeon pea flour or 1 egg/ 

piece of meat/ fish/ liver or 1 standard tea cup of milk used to cook the 

porridge  

iii. Feed the child ¾ of 250 ml cup to 1 cup (250ml) at each feed and feed 

the child at least 3 times by the end of the day. 

Types of snacks to give a child in between meals 

a) Yellow sweet potato 

b) Mashed pumpkin 

c) Banana 

d) Pawpaw 

f) Orange 

f) Mangoes 

Some animal foods such as liver, egg, fish, and milk are essential and should be given to the 

child at least once by the end of each day 
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Session 6: Hygiene and Sanitation  

What is hygiene?  

i. Hygiene is an important way to keep you and your home clean to prevent from 

spreading harmful diseases such as diarrhea. Having adequate water supplies and 

sanitary practices, you can prevent you and your loved ones from getting sick. 

 

What is sanitation? 

ii. Sanitation is a system. Sanitation refers to practices that help to control the spread 

of germs, bacteria, and microbes in your home and in the community, where human 

and community health is not changed.   

iii. Bacteria spreading can be controlled and human waste and dirty water can be 

disposed. 

 

Practicing sanitation can increase and maintain a healthy life and environment. Its purpose is 

also to assure people enough clean water for washing and drinking purposes 

 

Types of hygiene and sanitation 

i. Hand washing  

ii. Oral 

iii. Surface cleaning  

iv. Water sanitation 

v. Food handling 

vi. Waste disposal  

vii. Handling animals, pests, and rodents 

 

Diseases that can be caused by poor hygiene and sanitation 

 

o Diarrhea 

 Several bacteria and viruses cause diarrhea. It causes watery stool and continuous 

need for going to the bathroom. It can also cause the body starts to dehydrate. 10 

percent loss in body fluids leads to death. Children are more vulnerable to diarrhea 

than adults. Diarrhea is the main cause of malnutrition of children. 

 Main factors in transmitting of diarrhea are inadequate personal and food hygiene, 

lack of safe drinking water, and highly populated areas. 

 

How to prevent diarrhea: 

 Improvement and increase of practices to make water safe 
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 Using adequate latrine and paying attention on proper handling and 

disposal of waste. 

 Promoting hygiene education 

 Proper cooking of drinking water and food 

 Keeping food and water clean 

 Washing hands (also children’s hands) before touching food 

 General improvement of living conditions 

o Intestinal worms 

 These parasites or worms are found in your intestines 

 They are found in undercooked meat, infected water, and can be gotten through skin.  

Your body can become permanently damaged from these. 

 

o Parasitic infections 

 Human waste should be kept in a designated safe.  If not, when rain water comes and 

washes these unsanitary excretions, the bacteria from your feces can spread over 

good clean soil.  Urinating and excreting in random areas without using a designated 

area can cause parasites to grow in good clean soil that could be used for agriculture. 

 Playing in soil contaminated with feces of infected pets and humans can expose 

children to the roundworm or parasite.  It is important to watch where your children 

play because they could easily contract a parasite from playing in the soil that has this 

infection. 

 

o Cholera 

 Cholera is an infection of the intestinal tract. It causes severe attacks of diarrhea that, 

without treatment, can quickly lead to dehydration and death. 

 

o HIV/AIDS related illness 

 A hygienic environment, clean water and adequate sanitation are key factors in 

preventing infections associated with HIV/AIDS, and in the quality of life of people 

living with the disease. AIDS-affected people are more susceptible to water-related 

diseases than healthy individuals, and they become sicker from these infections than 

people with who are better able to fight infections. Maintaining a healthy 

environment is essential to safeguarding the health, quality of life and productivity of 

people living with HIV/AIDS. 

 

o Malaria 

 Malaria is a serious disease caused by a parasite carried by certain types of 

mosquitoes. Humans are infected when bitten by the mosquitoes.  You can prevent 

mosquitoes from thriving around communities by disposing of all waste appropriately 

and covering yourself with different forms of repellant to drive the bugs away.  

Mosquitoes are attracted to large bodies of water, waste, and blood.  

 

Hand washing 

What are the benefits of washing my hands? 
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 Hands are one of the most important “germ spreaders” in the home because we are 

constantly using our hands for everything we do and they touch many surfaces during 

the day. 

 Germs are not only on our hands but also all over our bodies and on everything that 

we use every day.  It is important to wash your hands as much as possible throughout 

the day to prevent the spread of germs. 

What does washing my hands do? 

 Washing your hands prevents bacteria from spreading and providing a safe way to 

handle food. 

 By washing your hands you are helping to prevent yourself and others from getting 

sick and allowing yourself and your community to live in a safer environment. 

When do I wash my hands? 

 After using the toilet or disposing of human waste, after changing babies’ nappies 

and disposing of their waste, before preparing food, before eating food, or before 

feeding children. 

How do I wash my hands? 

 Always wash hands under warm clean water 

 Apply soap  

 Rub hands together for 15 to 30 seconds, paying particular attention to fingertips, 

thumbs and between the fingers 

 Rinse well with clean water and dry using a clean towel. 

 

Oral Hygiene 

Why should you brush your teeth? 

 Brushing your teeth is important because you can prevent bacterial growth in your 

gums and teeth.  Having clean teeth allows you to eat food properly and talk clearly.  

Loosing teeth from poor oral hygiene can prevent you from eating properly and 

getting all the nutrients you need for your body. 

How do you brush your teeth? 

 You should brush your teeth every morning and every night or at least twice a day.  

You should brush your teeth for a least one minute with the instrument you use for 

cleaning your teeth!   

 

Surface cleaning 

What makes my environment unclean and spread germs? 

 Human and dog waste 

 Throwing garbage and food on the ground 

 Spitting on the ground 

Think about the 5 surfaces or places you touch most in your home 
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 If these surfaces are not clean and you touch them, you will then pass those germs to 

the next person or surface you touch. 

 Clean floors, tables, and other surfaces in your house every day. 

 Do not throw trash on the ground; put it in a designated place to dispose of properly. 

 Trash clean up can prevent the spread of diseases. 

 

Food handling 

What is food handling? 

 Food handling is important in all aspects of cooking.  Food handling incorporates the 

process of cooking, cleaning, washing before and after eating.   

 Food handling is important for all types of food like fruits and vegetables, meats, 

water, and grains.  Most important food handling should be carefully thought through 

before handling food that can spoil easily such as meat and fresh fruits and 

vegetables. 

 Prevention of the spreading and passing of germs from food 

 Germs can be on the surface of food as well as inside the food.  The packaging can 

also have germs and microbes.  Whenever you handle food, or put it on a surface, cut 

it up, etc., germs will be transferred to these surfaces and your hands.  If you then use 

the cloth to clean other surfaces, you will spread the germs to these surfaces. 

 If you open the kitchen cupboards, answer the telephone or do anything else with 

your hands, these surfaces will also be contaminated. 

 Always clean cooking ware after each with clean warm water and soap and scrub.   

 Always cook, cut, or wash on clean surfaces. 

 Keep raw meat separate from other foods such as fruits, vegetables, and bread.  

 Proper cooking 

 Cooking properly and thoroughly can prevent getting sick from the food.  

 Bacteria can grow in foods that spoil and can make humans and animals sick.  Bugs 

and other forms of germs from our hands and other animals can also be in food.   

 Meats should be cooked properly and stored properly.  Meat should specifically be 

separated from all other food types.  When the juices or blood drain from the meat, 

they can contaminate other foods around them.  Place meats high enough that they 

cannot be contaminated from animals, small hands (children) or any other source but 

not around other types of food. 

 Raw meat will spoil if left out for too long.  

 Food, especially meat, poultry eggs and seafood is cooked all the way through. If 

properly cooked, juices from meat or poultry will run clear when pricked with a 

knife. 

 Keep food cold or stored in the refrigerator if possible, but be aware that it will take 

longer to cook through. 

 Cooked food should be eaten immediately 

Hot food should be kept hot (for a maximum of two hours) if not to be eaten immediately 
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Food Storage 

Food can be contaminated when you bring it home. This is true both for foods that you grow 

or rear at home and foods that you buy from a market or shop.  During handling, storage, 

preparation etc. at home germs can get into ‘clean’ food from people, pets, pests, surfaces, 

contaminated food or water. 

 

Food storage includes: 

 Food should be properly stored either: cold, hot or dry.  Some foods can be hung to 

dry and dehydrate.   

 Foods, when spoiled, will be noticeable through a variety of signs.  Some signs 

include: rotten or strong odorous smell, discoloration – including grey, green, or other 

off colors. 

 Foods will have an off flavor but as a last resort taste the food.  It is encouraged to 

not sample the food if it appears spoiled because you risk becoming ill. 

 Find ways to keep food away from contaminated places such as the floor or dirty 

hands that can reach and touch the food (children). 

 Food should be stored in clean sanitary containers that provide a suitable temperature 

range for the food to be stored and away from any bugs or pets that might get into the 

food. 

 Food that can spoil should be kept in dry dark areas that do not allow any water or 

moisture to reach the food.  Sometimes perfect moisture settings can allow mold and 

other bacteria to grow on the food.   

 This is most important with grains 

 Food should be kept either very cold or very hot to kill certain organisms from 

growing.  Organisms can withstand various temperature ranges so that is why it is 

important to keep food in safe and sanitary conditions to prevent this growth and 

make people sick. 

 

Food Preservation 

 Some plant foods like maize, millet and sorghum are dried in the sun for a long time 

before they are put into storage. Many of these foods become contaminated with dust 

or animal waste and they also lose many of their nutrients during the long drying 

process. 

 The goal with preservation is to create a food that bacteria, insects, and molds will 

not live in so that the foods will not spoil. Three common ways that are used to 

preserved foods are: 

a. Drying (removing all the water from the food) 

b. Pickling or canning (making a water high in sugars, salts and/or acid) 

c. Freezing (decreasing the temperature) 
Food disposal 

 Food that has spoiled or has been un-used should be disposed of in some form of a 

garbage bag or waste container.  Bugs mold, and other small bacteria are attracted to 

rotting food that can cause issues within the household.   
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 Eating rotten or spoiled food can lead to a variety of food borne illnesses that can 

make people very sick.  Determine which food is edible and which is inedible.   

 Keep garbage covered so that no pets, bugs, or hands can reach into the garbage and 

spread more germs and organisms.   

 

Human waste disposal 

 Human waste can contain bacteria and microbes. Many diseases can spread through 

human waste, if it has not been handled adequately and safe. Diseases such as 

diarrhea, cholera and typhoid fever spread easily from feces to hands and thereafter to 

mouth causing infection.  

 What are some examples of preventative measures you can take? 

 Create clean and sanitary wells to provide water for clean eating, drinking, bathing, 

and personal care such as disposing of human excreta.   

 Use pit latrines when going to the bathroom 

 If necessary, find an area away from large sources of water and any fertile land that 

could be contaminated and bury personal waste there.   

 Collaborating with the community to dispose of waste and make the entire village 

and surrounding areas safer. 
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Appendix 6: Intervention Plan 

Day Participants  Lesson  Activities Nutrition lesson  

Day 1  ASAKI leaders 

and health 

workers 

Food 

preparation 

and 

preservation. 

Demonstrate on selecting, 

cleaning and cutting 

various vegetables and 

cereals  

Knowledge on safe food 

handling of food and 

appropriate food preservation 

methods 

Day 2 ASAKI leaders 

and health 

workers 

Cooking 

demonstrations 

and training on 

child feeding 

practices 

Preparation of various 

dishes consumed in the 

community using foods 

readily available in the 

market 

 

Training on appropriate 

feeding and care practices 

for mothers and children 

 

Knowledge  on how to prepare 

nutrient dense foods by 

limiting nutrient losses 

Knowledge on when to 

introduce solid food to 

children and the importance of 

optimal nutritional status for 

pregnant women. 

Day 3 

 

 

 

 

 

 

 

 

Community  Food 

preparation 

and 

preservation 

Demonstrations on how to: 

1. Select  foods from 

the market 

2. Clean vegetables 

3. Preserve excess 

vegatables through 

drying 

4. Dry cereals using 

solar energy to 

avoid aflatoxin 

contamination. 

 Knowledge on how to attain 

maximum nutrients through  

optimal food selection 

 

 

Knowledge on how to avoid 

post-harvest losses through 

proper food preservation 
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5. Selecting cereals 

and legumes that 

are free from insects 

 

Day 4 Community  Cooking 

demonstrations 

Demonstrations on 

cooking; 

1. Vegetables (kunde, 

terere, cabbage, 

murere) through 

steaming and stir 

frying 

2. Enriched porridge 

and Ugali 

3. Legumes (beans, 

peas and green 

grams) through 

boiling and frying 

4. How to make mixed 

dishes that are 

nutrient dense 

 

Knowledge on how to 

minimize nutrient losses 

through use of proper cooking 

methods.  

Knowledge on how to make 

nutrient dense foods especially 

for children and expectant 

women. 

  

 

Day 5  Mother and 

child care 

practices 

Training on;  

1. Initiation of 

breastfeeding 

2. Introduction of 

complementary 

foods 

Breastfeeding techniques  

Timing for  the 

complementary foods 

introduction  
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3. Importance of 

accessing ante natal 

care for pregnant 

women 

4. Importance of 

accessing 

immunization and 

micronutrient 

supplementation. 
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Appendix 8: Texas Tech University Protection of Human Subjects Committee 

approval 
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