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Abstract 

The Kenya national micronutrient survey in 1999 identified vitamin A and iron 

deficiency as significant public health problems especially among young children and women 

in the reproductive age groups. The main objective was to assess dietary adequacy of vitamin 

A and iron among households in Awasi, Nyando district, Kenya. 

The study was a cross sectional household survey. A structured questionnaire which included 

a 24 hour dietary recall, food frequency questionnaire, breastfeeding, food security and 

morbidity sections was used. Four focus group discussions were held with mothers. Mothers 

with children aged 3 to 60 months were the main respondents. The study was conducted in 

304 household. Approximately 46.7% of households surveyed consumed less than 100% of 

the recommended dietary allowance for calories. More than 75% of the households consumed 

less than 100% of the recommended dietary allowance for vitamin A. Iron consumption for 

all households was higher than the recommended daily allowance. 62% of the children were 

still breastfeeding at the time of the study. The consumption of both plant and animal sources 

of vitamin A was found to be inadequate. Vitamin A intake was inadequate. Anaemia 

remains a problem despite adequate iron intake. High morbidity rates, especially of diarrhoeal 

disease and malaria compromise iron adequacy, thus   interventions to reduce deficiencies 

should include improved intake of vitamin A rich foods and morbidity control. 
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1. INTRODUCTION 

Micronutrient malnutrition, including vitamin A and iron deficiencies are major public 

health problems, affecting populations adversely in many developing countries. Iron and 

vitamin A deficiencies are the most widespread nutrition deficiencies worldwide. Because 

they disproportionately affect children and women during their reproductive years, these 

deficiencies hinder the development of human potential and nations’ social and economic 

development (12).  
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It is estimated that over 250 million children worldwide are at risk due to Vitamin A 

deficiency. Clinical forms of the deficiency are now becoming less frequent, and the 

detection of sub-clinical deficiency is gaining more importance. Compelling evidence 

indicates that in areas where Vitamin A Deficiency (VAD) is a problem of public health 

significance, it substantially contributes to increased mortality in infants and young children, 

and is associated with the severity of illness, especially measles, diarrhoel disease and 

respiratory infections (3, 10). 

Iron Deficiency (ID) is the most prevalent micronutrient deficiency worldwide, affecting over 

3.5 billion people globally, particularly pre-school children living in tropical and sub-tropical 

regions. At least half of the anaemia worldwide is attributed to iron deficiency. The global 

prevalence of anaemia among women is estimated to range from 64% in some developing 

countries to 20% in developed countries(14). 

In Kenya the 1999 national micronutrient survey, estimated acute and moderate VAD 

prevalence at 14.7% and 62.2% respectively among children and 1% and 29.6% respectively 

among women. The prevalence of ID among children aged 6-60 months was estimated at 

19.2% for mild and 54.2% for moderate to severe forms, with children below 30 months (2.5 

years) having the highest (76.5) prevalence rates. Irrespective of pregnancy status half the 

mothers were anaemic, while among pregnant mothers, the moderate to severe forms of 

anaemia were higher (11). The high prevalence rates of Vitamin A and iron deficiency in 

Kenya, indicate a problem of great public health concern. 

The study investigated household food consumption patterns in relation to the dietary 

adequacy of vitamin A and iron, as well as other factors which influence vitamin A and iron 

status, such as food security, morbidity and sanitation, in order to collect data on 

consumption in relation to VAD and iron deficiency, with a view to identifying causes and 

appropriate interventions for this problem. 

 

2. MATERIALS AND METHODS 

2.1: Study setting and population: The Lake Victoria basin region has the highest 

prevalence rates of vitamin A and iron deficiency in Kenya. The study area, Awasi location 

in Nyando District, was selected for this reason. All the four sub locations in Awasi; Ayucha, 

Border 1, Border 2 and Wanganga were included in the study. The survey was carried out in 

September and October, 2002. 
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Based on census population data the total number of households in Awasi location was 3,144 

(6). A  proportionately representative sample of 304 households (4) that met the study 

criteria, of at least one child in the household, aged 3 to 60 months were randomly selected.A 

total of 297 mothers out of the 300 households responded to this questionnaire. 

2.2: Household survey: Interviews were conducted by research assistants who were trained 

before the study. The structured questionnaire included information on household 

demographics, household food security and consumption habits.The breastfeeding and 

weaning as well as the morbidity and sanitation questionnaire was administered for children 

aged 3 years or less, a Helen Keller International (HKI) food frequency questionnaire(9). 

Interviews were conducted in dholuo (the local language) as well as Kiswahili (the Kenyan 

national language) and English. 

2.3: Qualitative study: Four focus group discussions were conducted with mothers of young 

children. Each sub-location had one focus group discussion and consisted of 6-8 mothers. 

The focus group discussions used a guide with semi-structured questions and focused on 

consumption and preparation of vitamin and iron rich foods, as well as problems related to 

producing, purchasing and consuming these foods. Food security, morbidity and sanitation 

issues which influence vitamin A and iron adequacy were also discussed. 

2.4: Dietary recall: A 24 hour dietary recall questionnaire, based on actual quantities of 

foods consumed in the households over the last 24 hours, was administered in 30 households, 

representative of Awasi location. Food measurement equipment used included kitchen 

weighing scales, measuring cylinders and cups, measuring spoons and cooking pans. 

Ingredients and quantities were measured and recorded to give a detailed account of all foods 

and drinks consumed by the households, on the day before the questionnaire was 

administered. The total amount of food consumed by households was computed by 

subtracting the leftover food from the amount cooked for each dish prepared. The 24 hour 

dietary recall was used to analyze mean nutrient intakes of protein, calories, vitamin A and 

iron (5) 

2.5: Statistical analysis: All data was coded, then entered and analyzed in SPSS (version 

10). Apart from basic descriptive statistics, 95% confidence intervals (95%CI) and regression 

were used to analyze the data. 
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3. RESULTS 

3.1: Demographic characteristics: 300 households were included in the final analysis. Four 

households were left out of the analysis due to incomplete data. The 300 households had a 

total population of 1,671 person and children aged 60 months (5 years) or less, formed a 

quarter of this population.  

Table 1: Demographic characteristics of the study households. 
 

Characteristics (N-1,671) (n) % 
Age category (years)   
<5 418 25 
6-15 518 31 
16-45 668 40 
>45 67 4 
   
Education   
Pre-school 534 32 
Primary 869 52.4 
Secondary 201 12 
Adult education 7 0.4 
Post secondary 17 1 
No education 33 2 
   
Index children (N=297) 
Mean age; 3 years 

  

Male 146 49 
Female 151 51 
   

 
 

3.2: Food security: Practically all households obtain food through cultivation and market 

purchases. 99% of the households are involved in food cultivation. Cultivated land size 

ranges from those having less than 0.25 of an acre (9%) to those having over 2 acres (20%) 

for farming activities. Average farm size perhousehold is 0.5 acres. 

The main foods grown by most households are maize, sorghum and cowpea leaves. Other 

staples such as cassava, millet and sweet potatoes are grown by very few households. 

Cowpea leaves are the main vegetable cultivated, others such as kales, are grown by very few 

households. About 25-50% of households grow some fruits, mainly paw paw, lemons and 

oranges, while the rest of the households do not grow fruits. Apart from crops, many 

households in Awasi keep livestock. Chicken and cows are kept by more than 60% of 

households. The average number of chicken is 8 while cows average at 4 per household. 

Goats and sheep are also kept by close to half the households. 
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Tables 2: Percentage of households growing and/or purchasing selected food items. 
 

Food items % Households 
Foods grown  
Maize >75 
Sorghum, cowpea leaves 50-74 
Sugar cane, cassava, pawpaw, lemons, oranges 25-49 
Millet, bananas, tomatoes, kales, sweet potatoes, 
guavas, pineapples 

<25 

 
Households with livestock 

 

Chicken 83 
Cows 61 
Goats 51 
Sheep 44 
Others 6 
  
Foods purchased by households  
Fish, sugar, cooking fat, onions, tomatoes, salt >75 
Meat, bread, wheat flour 25-49 
Milk, rice, beans >25 

 
Table 3: Weekly amount of money spent on food by households 

 
Mean amount spent 
(Kshs) 

% households Number of households 

<250 15 44 
250-500 26 77 
501-1,000 28 83 
1,001 – 1,500 16 47 
>1,500 15 44 
1USD (US dollar) was approximately 79 Kenya Shillings 
Most households (54%) spend between 250-1,000 shillings (about 3-13 USD) in a week for 

purchasing food. This translates to about 36 to 143 shillings (0.5 to 2 US dollars) daily. Very 

few households (<30%) spend more than 1,000 shillings (13 USD) on food per week. 

 

3.3: Breastfeeding and weaning 

The majority of mothers (47.6%) stopped exclusive breastfeeding completely at the 

time of the study, the rest still breastfed. The main reason given by mothers for stopping 

breastfeeding was that the child was too old to breastfeed. 

Most of the index children were already weaned, and consumed other foods apart from breast 

milk. Cow’s milk and maize meal porridge (enriched with sorghum and millet) are the most 

commonly used weaning foods. DGLV’s (mainly ‘apoth’ or corchorusolitorious), fish and 
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Irish potatoes were used by more than 60%. Juice from oranges is the main fruit consumed by 

the children. 

Table 4: Consumption characteristics of children 
Breastfeeding characteristics % 
Length of exclusive BF (months)  
1-3 10
4-6 26
6-8 48
>8 16
Reasons for stopping BF  
Pregnancy 10
Next birth 4 
Illness of mother/child 13
Child too old 51
Milk not enough 5 
Others 17
Weaning foods used by children   
Maize porridge (plain) 58
Enriched porridge 69
Cows milk 73
Fresh orange juice 65
DGLV’s 61
Fish 62
Irish potatoes 62
Others 60

BF: Breastfeeding DGLV: Dark Green Leafy Vegetables 
 

3.4: HKI food frequency 

The Hellen Keller International (HKI) food frequency method was used to determine if the 

community is at risk from vitamin A deficiency (8). The questionnaire was administered to 

all households with children aged 12-71 months in the survey area. A total of 271 households 

qualified and were assessed using HKI. The results are shown in the following table. 

Table 5: Mean frequency (weekly) of consumption of vitamin A rich foods by sub-
location 
Sub-location Animal source of vitamin A 

(< or = to 4 days)  
Plant and animal sources 
(weighted total) 
(<or = to 6 days) 

Ayucha 1.13 3.67 
Border 1 2.38 3.19 
Wanganga 1.98 2.90 
Border 2 2.39 3.32 
 
Average 

 
2.01 

 
2.37 

Whether a community has a VAD problem is determined if the value obtained is less than or 

equal to 4 days a week for animal sources of vitamin A and less than or equal to 6 days a 
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week for both animal and plant sources of this vitamin (weighted total). The results show that 

the consumption of both animal and plant sources of vitamin A is inadequate, and therefore 

the community is at high risk of VAD. 

3.5: 24 hour dietary recall 

Almost half of the households consume less than 100% of the RDA for calories, while more 

than 75% of the households consume less than 100% of the RDA for vitamin A. Most 

households consume adequate protein and all households consume adequate amounts of iron. 

The results are summarized in table 6 below. 

Table 6: Proportion of households with intake < 100% of recommended intake. 
 

Nutrient Proportion of HH (%) Significance (X2) 
Calories 47 Ns 
Protein 10 S 
Iron 0 ns 
Vitamin A 83 ns 
X2 : chi square test ns: not significant s:significant 
Regression results indicate that there is a slight negative relationship between the amount of 

money spent by households weekly and the calorie intake adequacy (R˄2 = 0.27), thus 

spending more money on food does not ensure adequate calorie intake. The results also show 

that the more education a mother has, the higher the calories (R ˄2 = 0.167) and vitamin A (R 

˄2 = 0.571) consumed. A strong positive relationship also exists between land size and 

amount of calories (R˄2 =0.990) and vitamin A (R˄2 = 0.680) consumed. 

 

3.6: Morbidity and Sanitation 
Morbidity: Index children were used to obtain data on morbidity in Awasi. A one 

month history of diarrhea, cough, fever and measles were obtained. The children in the study 

had a relatively high rate of morbidity, with more than 75% having had fever (a symptom of 

illness), while more than 50% had cough or diarrhea. 

Sanitation: Water sources and toilet use were determined as indicators of sanitation. The 

results are shown in table 7. Untreated river water is the most common source of water for 

most households in the area. Piped water is used by approximately 25% of the households. 

Other sources of water are less commonly used. 
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Table 7: Water sources and sanitation in Awasi. 
 

Water source % of households 
Piped 28.7 
River 89.4 
Borehole 1.4 
Protected well 14.2 
Open pools 12.5 
  
Use of toilet  
Pit latrine 52.5 
VIP latrine 0.3 
None 47.5 

 
Pit latrines are the most commonly used form of toilet in the area, while 47.5% reported no 

toilet use. Results of the co-relation between the use of toilet and diarrhea of index child 

show that the risk of having diarrhea is higher (1.4 times more) among children who do not 

use toilets compare to those who use toilets. However the use of toilet does not necessarily 

reduce the incidence of diarrhea as shown in the following table. 

Table 8: Correlation between use of toilet and diarroea of index child. 
 
 Has diarrhoea 

(%) 
No diarrhea (%) 

Uses toilet 46 54 
Does not use toilet 37 63 
Odds ratio = 1.451 
 
 

 
4. DISCUSSION 

In terms of demographic characteristics, the age-sex composition of the study population, 

where females are only slightly more than the male population and the proportion of the 

youthful population far exceeds the adult and aged population; correspond with the 

demographic findings of the Central Bureau of Statistics in 1998 and 2004 (10,11). The 

average household size in the study of 6.0 compared to the national average of 4.4 and 

dependency ratio of 148 compared to the national level of 92 (11) indicates high fertility in 

the area. 

Although most of the mothers have primary education, this decreases greatly at secondary 

school level and beyond. The socio-demographic characteristics have negative implications 

for the dietary adequacy of the households. Low socio-economic status coupled with low 



JOURNAL OF INTERNATIONAL ACADEMIC RESEARCH FOR MULTIDISCIPLINARY 
Impact Factor 4.483, ISSN: 2320-5083, Volume 5, Issue 11, December 2017 

 

9 
www.jiarm.com 

education levels directly affects food quality and quantities consumed, especially among the 

vulnerable groups (15) 

Although most households grow some food crops, overall food production is inadequate, 

exposing most households in the study area to food insecurity. Since food production in most 

households is inadequate, market purchases are critical in ensuring households meet their 

daily recommended dietary requirement. The type of foods purchased by most HH, as well as 

the amount of money spent in the households, indicate low purchasing power. Significant 

plant sources of vitamin A in the area include cowpea leaves and bush okra (apoth), however 

their supply is limited in the dry season. Cattle, chicken and goats are kept by most 

households and are rich sources of vitamin A and iron, but are rarely consumed. Some of the 

by products, milk and eggs are mostly sold for income. Fruits, which enhance iron absorption 

as well as providing beta-carotene are grown and purchased in low quantities leading to 

inadequate consumption. Omena (or dagaa), a relatively cheap and highly nutritious source 

of protein and iron, is widely purchased and consumed in the area. This justifies the adequate 

iron intake indicated in all households by the results of both the dietary intake and food 

frequency. 

Socio-economic and cultural factors influence feeding patterns considerably in the study area 

(11). At the time of the study most households consumed three meals a day (breakfast, lunch 

and supper). This is attributed to the fact that the study coincided with the post-harvest season 

when most households have harvested some maize. Despite this, the diets are very 

monotonous and lack diversity, an indicator normally associated with micronutrient 

malnutrition. Most households (over 90%) consume ugali with omena or dark green leafy 

vegetables. 

Exclusive breastfeeding in the early months of life is strongly correlated with increased child 

survival and reduced risk of morbidity. WHO recommends that children be exclusively 

breastfed for the first six months of life (12). The median duration of exclusive breastfeeding 

by mothers in the study of 2.7 months is higher than the national level in Kenya of less than 2 

months. Both these levels however are lower than that recommended by WHO. This implies 

that the children in the study require considerable supplementation from alternative milk 

sources to avoid being at high risk to nutritional deficiency diseases with its deleterious 

effects on child growth and development. More than half the mothers in the study stopped 

breastfeeding when the child was about 2 years of age. This corresponds with existing 
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information where children in the rural areas are breastfed for longer than those in urban 

settings (10, 11). 

According to the KDHS (2003) complementary foods should be introduced when a child is 6 

months old to reduce the risk of malnutrition. Most of the children in the study had been 

weaned before reaching the age of one year. Most of the children weaned should ideally be 

assured of adequate iron and protein in the foods consumed, especially fish. However the 

presence of phytates (from maize, millet and sorghum), low consumption of fruits and high 

morbidity compromises their iron status. The vitamin A status may be further aggravated 

among children who consume little or no milk. 

Information from the demographic health surveys and the Nyando District Development Plan 

(6, 10, 11), indicate that the study area is amongst those with the highest morbidity rates in 

Kenya. Malaria and Acute Respiratory Infections (ARI) are leafing illnesses affecting 

children in the area, this is reflected in the study results which similarly indicate a high 

prevalence of fever, and cough among children. The rising HIV infections in the area is a 

major challenge to health. Poor hygiene and sanitation, including poor disposal of faecal 

matter, as seen in the study findings, contribute to the spread of disease, especially diarrhea. 

The high rate of morbidity has a negative effect on dietary adequacy. The agricultural sector, 

which is key to food production has been adversely affected contributing to low agricultural 

production. According to the Nyando District Development Plan, the HIV scourge 

particularly targets the age bracket that provides labour to the agricultural sector (12, 13). 

Another effect of morbidity is that sick children and adults reduce their food intake due to 

loss of appetite. Because of eating less they often fail to meet their dietary requirement, 

including vitamin A, iron, calories and protein. Diarrhoea which is due to unclean drinking 

water and/or infections results in massive nutrient losses. It also reduces appetite and leads to 

poor nutrient absorption. It is thus essential that for household to attain dietary adequacy, 

there must be effective disease control. 

 

5. CONCLUSION AND RECOMMENDATION 

In conclusion, the study results indicate that the risk to vitamin A and iron deficiency is 

high in the study area. The reasons are; inadequate consumption of vitamin A rich foods as 

well as unacceptably high levels of morbidity.  Interventions are required using both direct 

and indirect local food based strategies, which are appropriate and sustainable. These have a 
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high chance of improving vitamin A and iron status if integrated with other activities in the 

health, education and agriculture sectors.  
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