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EXECUTIVE SUMMARY

Malnutrition is one of the most important health and welfare problems among infants and young
children in Kenya, resulting in serious health and economic consequences for both the individual and nation.
There is a clear age-specific pattern of stunting, which represents chronic malnutrition, and wasting, which
represents acute malnutrition. The proportion of children who are stunted starts to rise precipitously at about 1
month of age and continues through the second year of life. Wasting follows a slightly different pattern, rising
rapidly between 6 and 12 months of age and peaking at about 13 months. It remains high through the second year
of life. Both indicators show infants and toddlers—or the period from birth through 2 years—to be a critical
period for interventions to improve nutritional status.

The key infant feeding behaviour that poses the greatest threat to child nutritional status and health
is the early introduction of complementary foods. Only 17 percent of Kenyan infants under 4 months are
receiving only breast milk. The introduction of complementary foods before 4 months puts infants at risk of
malnutrition because the liquids and solid foods offered are nutritionally inferior to breast milk. Secondly, the
intake of liquids and solid foods results in lower breast milk intake which, in turn, reduces the mother's supply
of milk because breast milk production is determined, in part, by both the frequency and intensity of sucking.
Lastly, feeding young infants liquids and solid foods increases their exposure to pathogens and consequently puts
them at greater risk of diarrhoeal disease.

As with malnutrition, significant age-related patterns were found for diarrhoea, fever, and cough.
The proportion of children with diarthoea climbs precipitously during infancy, peaking at about 6 months of age
and remaining high until 24 months before beginning to decline. Not surprisingly, the age-related pattern for
diarrhoea is similar to that for wasting, illustrating the direct relationship between diarrhoea and malnutrition.
Although both WHO and UNICEF recommend an increase in breast feeding frequency during a diarrhoeal
episode, only 10 percent of breast feeding mothers follow this advice. Only 20 percent of all children with
diarrhoea were given any form of oral rehydration therapy.

Nutritional deprivation and illness during infancy and the second year of life, and their negative
interaction, clearly results in long-term growth failure of Kenyan children. This is manifested by the sustained
high prevalence of stunting in the third, fourth, and fifth years of life. Malnutrition is also an important factor
in the deaths of many young children. Indeed, a total of 38 percent of all deaths among children under the age
of five years are related to malnutrition. Because of its high prevalence, moderate rather than severe malnutrition
contributes the majority of these deaths. This suggests that nutrition programs to prevent and treat moderate
malnutrition, as well as severe malnutrition, will have an important impact on child mortality.

In Kenya, 63 infants out of every 1,000 born die before their first birthday. Another 30 die before
their fifth birthday. Thus, two-thirds of all child deaths under age five occur during the first year of life.

Women's nutritional status prior to conception and during pregnancy is important, both as an
indicator of the woman’s overall health and a predictor of pregnancy outcome for the mother and infant. In
Kenya, nearly 7.5 percent of nonpregnant and nonlactating women, and 11 percent of lactating women meet the
criteria for chronic energy deficiency. This level of underweight is indicative of poor maternal nutritional status,
which puts women and their future pregnancies at risk.

Analysis of the factors associated with both maternal and child malnutrition point to poverty as
the overriding factor determining the nutritional status of women and children in Kenya. However, because the



immediate causes are inappropriate food intake, inadequate food intake and illness, both short- and long-term
strategies are needed. Short-term strategies include the following:

Focus on the first two years of life. Specifically, focus on encouraging women to introduce nutritious
and hygienically prepared weaning foods at 4 to 6 months of age.

Improve child feeding behaviours in and around the diarrhoeal episode. Specifically, for those
children who are still breastfed, focus on increasing the frequency of breast feeding during and after
the episode to reduce dehydration and allow for catch up growth. For children who are weaned,
focus on increasing the use of oral rehydration therapy.

Improve the energy balance of all women and, in particular, pregnant and lactating women, by
improving their dietary quality and reducing their energy expenditure.

Continue to improve access to and use of reproductive health services to allow those women who
want to plan their pregnancies to space them to at least two years between births. This will improve
the probability of child survival and also permit women time to recuperate nutritionally between
pregnancies.

Long-term strategies include the following:

Improve access to educational opportunities for female children. Maternal education is strongly
associated with both child and maternal nutritional status. Although the effect of maternal
education, independent of its association with wealth, could not be disentangled in this study, a large
body of literature shows that independent of household wealth, maternal education has a powerful
positive effect on child nutritional status.

Improve access to water and sanitation, and overall environmental and household hygiene. This
will reduce exposure to diarrhoea, a direct cause of child malnutrition.

Improvements in both maternal and child nutritional status are possible and within reach of the Kenyan
Government and international donors. Infant and child mortality rates, however, have not declined since the 1989
Demographic and Health Survey (KDHS). A concerted effort is needed to improve maternal and child health and
to ensuring the health and future of Kenyan children.
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'CHAPTER 1
INTRODUCTION

1.1  Physical Environment, Population and Economy
Physical Environment

Kenya is located in East Africa entirely within the equatorial zone. In fact, the country is almost bisected
by the equator; it lies between 3 degrees north and 5 degrees south latitude and between 34 and 41 degrees east
longitude. Kenya covers an area of 582,000 square kilometres with 400 kilometres of Indian ocean shoreline.
It borders Ethiopia to the north, Sudan to the northwest, Tanzania to the south and Somalia to the east.

Kenya is divided into 8 provinces which are subdivided into districts. In all there are 48 districts, seven
of which were recently delineated. The country also falls into two distinct provinces: lowland and highland. These
provinces are characterized by different climate, topography, altitude, patterns of human settlement and
agricultural activities. Kenya has an unusually diversified physical environment—savannah, tropical, equatorial
volcanic and tectonic. Approximately 80 percent of Kenya’s land is arid and semi-arid and only 20 percent is
arable. A large part of the arid and semi-arid zones have been set aside for wildlife conservation.

The main climate feature is the long rainy season from March to May. This is followed by a long dry
spell from May to October and short rains come between October and December. In the area around Lake
Victoria in the west, rains are well distributed throughout the year and most of the northern and eastern parts of
the country are semi-arid.

Population

The population of Kenya is approximately 25 million people with an estimated growth rate of 3.45
percent per annum. This represents a decline from the growth rate of 3.8 percent per annum estimated from the
1979 population census. This encouraging change is attributed to improved primary education and health care
services. *

On average, the population density for the country is 43 persons per square kilometre. This is
misleading, however, as approximately 80 percent of the population actually live on 20 percent of the land area.
The population is concentrated in three highly agricultural areas: the coastal strip, the central highlands and the
area around Lake Victoria. About 81 percent of the population resides in rural areas.

There are 43 ethno-linguistic groups in Kenya. The major groups are Kikuyu, Luo, Luhya, Kamba,
Kalenjin, Mijikenda, Meru, Embu, and Kisii. Kikuyus primarily live in Central Province, Luos inhabit the western
part of Nyanza Province, Luhyas live in Western Province, Kambas in the southern part of Eastern Province,
Kalenjins in Rift Valley Province, Mijikendas in Coast Province, Merus in the northern part of Eastern Province
and Kisiis in the eastern part of Nyanza Province. Christianity and Islam are the major religions.

Economy
Rain fed agriculture is the mainstay of Kenya’s economy, accounting for about 25 percent of the gross

domestic product (GDP); manufacturing accounts for about 13 percent of the GDP. Coffee, tea and tourism are
the main sources of foreign exchange.



Since its independence in 1963, the country has undergone several economic phases. In the first 10 years
of independence, the country enjoyed low inflation, high employment creation and a relatively stable balance of
payments position. GDP growth rates averaged 6.5 per annum.

The second phase (1973-1980) saw the record growth upset by three major shocks. The first was the
sharp rise in oil prices in 1973, which created considerable internal and external economic imbalances. In 1977-
78, the prices of coffee and tea rose significantly, which immediately improved the balance of payments position,
but subsequently created internal imbalances. The third shock was experiences when oil prices rose again in
1979. Despite these setbacks, Kenya enjoyed an average growth rate in GDP of 5.2 percent per annum, reflecting
a moderate reduction in the high growth rates achieved in the first 10 years of independence.

The third phase (1980-1985) was characterized by slow growth in GDP (2.5 percent). This economic
decline resulted from several confounding factors, including high cost of oil, a global recession in 1980-1982,
as well as a drought in 1984.

Phase Four started at the end of 1986, when the government implemented adjustment programs in
agriculture, trade and industry. Supported with an adequate external resources flow, principally from the World
Bank and the International Monetary Fund, the adjustment program accelerated the growth in GDP to an average
of 5.8 percent per annum.

Phase Five of the Kenyan economy began in 1990 when GDP growth fell to 4.3 percent. It fell further
to 2.2 percent in 1991 and 0.4 percent in 1992. This declining growth is attributed to a decline in external
resources particularly the withholding of donor funds in 1991 and poor performance of Kenya’s main exports.

1.2  Agriculture and Food Security
Agriculture

Although only 20 percent of Kenya's land is arable, it provides a livelihood for about 80 percent of the
population. The majority of farmers in Kenya, 90 percent, are involved in small scale production.

Maize is the main staple food grown in Kenya, and it occupies an important place in the country's food
security strategy. Rice, wheat, millet, sorghum, pulses and root crops (cassava, potatoes, etc.) are also important
food crops though they are not cultivated as extensively as maize. A variety of livestock are also reared for meat
and milk production. '

Food Security

Despite the government's efforts to achieve food security, recurrent widespread droughts and economic
pressures, have resulted in a decline in per capita food availability over the past decade. Although food
production has expanded considerably, it has not kept pace with the rapidly growing population. Food grain
production in 1993, for example, was estimated at 2.2 million tons (MT) but the need was 3.9 MT. This
represents a deficit of about 1.7 MT which must come from imports. Food aid provided about 50 percent of the
needed imports and the rest came from commercial sources.

1.3  National Nutrition Program
Protein-energy malnutrition is recognized as the most important form of malnutrition in Kenya.

Available data indicates that malnutrition and/or its associated complications accounts for 38 percent of all child
deaths in the country. The causes of malnutrition are multifaceted and include insufficient energy. FAO Food



Balance Sheets indicate that calorie availability per person per day declined from 2013 calories in 1979/81 to
1801 calories in 1987/88 (World Bank, 1990).

The government expressed its commitment to address problems of hunger and malnutrition at the 1992
International Conference on Nutrition (ICN) in Rome. A National Plan of Action for Nutrition (NPAN) was
developed that explicitly stated the direction the country intended to follow in order to tackle its hunger and
malnutrition problems. The plan outlined the incorporation of nutrition objectives and actions into national,
sectoral and integrated development plans. It also described the intended allocation of human and financial
resources to achieve specific nutritional interventions directed at particular problems or groups, and the collection
of nutritional assessment information from community-based actions to aid in the implementation of appropriate
intervention measures.

This report serves as a tool for the development of nutrition interventions that specifically target young
children and mothers. As discussed in the NPAN, nutrition assessment information is essential for the
development of nutrition policies and programs.

1.4  Data Source and Type of Information Collected

The data for this report were drawn from the Kenya Demographic and Health Survey (KDHS) conducted
by the National Council for Population Development (NCPD) in collaboration with the Central Bureau of
Statistics (CBS), both of the office of the Vice-President and Ministry of Planning and National Development
between May and August, 1993.

The KDHS was national in scope, with the exclusion of all three districts in North Eastern Province
(Garissa, Mandera and Wajir) and four other northern districts (Samburu and Turkana in Rift Valley Province
and Isiolo and Garissa in Eastern Province). Despite the emphasis on obtaining district-level data, the inclusion
of these districts would have required an expansion of the sample to an unmanageable size, and they represent
only 4 percent of Kenya's population. The KDHS utilized a two stage, stratified sample consisting of 536 clusters
(92 urban and 444 rural) out of which 8,805 households (1,800 urban) were selected for the survey (KDHS,
1993). From these households, 3,285 mothers of children under five and 4,763 children 0 to 59 months were
weighted and measured. The sample design for the 1993 KDHS is described in Appendix A.

Four questionnaires were administered during the survey: the Household Questionnaire (general
household characteristics), the Women's Questionnaire (specific characteristics for women 15 to 49 including
height and weight of children under age five and their mothers), the Men's Questionnaire (men's characteristics)
and, a Service Availability Questionnaire (for information on the health and family planning service near the
sample areas). A detailed description of the 1993 KDHS sample and data collection methods are presented in
the KDHS survey report (NCPD et al., 1993)

This document presents the results of the analyses of nutrition and health data from the 4,763 children
under age five and their mothers for whom complete age and anthropometric data was collected. The nutrition
and health indicators discussed include height, weight, age, breastfeeding history, feeding patterns, and the
presents of diarrhoea, fever or cough in the children during the two weeks prior to the survey. For comparison
purposes, data are presented from the Demographic and Health Surveys conducted in other sub-Saharan
countries. No anthropometric data were collected during the 1989 KDHS.

The KDHS survey was funded by the United States Agency for International Development
(USAID) through Macro International of Calverton, Maryland (USA) which provided technical support. This
report was supported by USAID through the Food and Nutrition Monitoring Project.






CHAPTER 2

NUTRITIONAL STATUS OF INFANTS AND CHILDREN

Malnutrition is one of the most important health and welfare problems among infants and young children
in Kenya, resulting in serious health and economic consequences for both the individual and nation. The
prevalence and severity of malnutrition among Kenyan infants and children from birth to five years of age,
regional differences in malnutrition, and the age-specific nature of the patterns of malnutrition, are described in
this chapter. Comparisons are also made with other surveys conducted in Kenya and with Demographic and
Health Surveys in other African countries.

2.1 Effects of Malnutrition

Malnutrition results in increased risk of illness and death.! In addition, malnutrition can result in a lower
level of cognitive development, which results in lower educational attainment (Brozek and Schurch, 1984). In
adulthood, the accumulated effect of malnutrition can be a reduction in worker productivity and increased
absenteeism in the workplace, both of which may reduce individual and national lifetime earning potential (World
Bank, 1993). Malnutrition also has inter-generational effects; infants born to women who themselves were
malnourished during early childhood are smaller than infants born to better nourished women (Villar and Rivera,
1988). Infants born with low birth weight (defined as less than 2.5 kg) are at greater risk of illness and death
compared with normal weight infants (IOM, 1985). ”

Malnutrition is a direct result of both inadequate intake of food and infectious disease. Inadequate food
intake is a consequence of insufficient food at the household level and improper feeding practices. Infectious
diseases, particularly diarrhoea, acute respiratory illness, malaria and measles, result from inadequate health care,
an insufficient water supply and poor environmental sanitation. Poor sanitation puts infants and young children,
at risk of increased incidence and duration of illness (Haggerty et al., 1994a; Clemens and Stanton, 1987).
Diarrhoeal disease compromises nutritional status through reduced dietary intake, poor absorption and increased
nutrient loss (Brown et al., 1990; Rosenberg et al., 1977; Rahaman and Wahed, 1983). In environments where
infectious diseases are common, children typically suffer recurrent infections and are unable to recover fully from
each bout of illness. The result is weakened immunity and increased susceptibility to malnutrition. When both
malnutrition and infection are present, the result is an interaction that is biologically more detrimental than the
combined effect of the two working independently (Scrimshaw et al., 1968).

The interaction between inadequate food intake and infectious disease, of which diarrhoea is particularly
significant, is important in understanding the direct causes of child malnutrition (Lutter et al., 1989). Several
studies have pointed to the fact that child nutritional status depends on both the prevalence of diarrhoea and food
intake. The relationship between inadequate food intake and diarrhoea is thus interactive, or synergistic, and
affects nutritional status in a manner far greater than the simple additive effects of diarrhoea or inadequate intake
alone would predict. These interactive effects are of particular importance in Kenya, where the common practice
of early introduction of complementary foods results in inadequate nutrient intakes and greater exposure to
diarrheal pathogens among children under 6 months.

Both inadequate intake of food and disease reflect underlying social and economic conditions at the
houschold, community and national level. Figure2.1 reflects the relationships among variables and mechanisms

! Although the association between malnutrition and death has been recognized for many years, recently a method
has been developed to estimate the contribution of malnutrition to under five mortality (Pelletier et al., 1993).
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Figure 2.1

Conceptual Framework for the Causes of Malnutrition and Death
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that lead to childhood malnutrition. Political, socio-economic, environmental and cultural factors, operating at

the national and community levels, and poverty at the household level, ultimately affect the nutritional status of
children by determining the availability of educational opportunities, employment, health services, and quality
of sanitation. Employment, by providing a source of income, is an important determinant of household food
security. In particular, female employment which offers women opportunity for resource control has been shown
to result in increased food availability, improved child care practices and nutritional status. Maternal education
is also a powerful predictor of child nutritional status and fertility (Moore, 1990). It is frequently associated with
the behavioural factors affecting nutritional status, such as inter-household food distribution, child care practices,
feeding behaviors and patterns, and food handling procedures. In communities that have little access to health
care, children are more vulnerable to malnutrition as a consequence of low immunization rates, poor antenatal
care and inadequate treatment of common illnesses. Poor sanitation also puts children at increased risk of
infection from the ingestion of contaminated food and water (Esrey et al., 1985; Haggerty et al., 1994a).

Additionally, environmental factors such as the season of the year will affect nutritional status. In Kenya,
significant seasonal differences in children’s nutritional status have been reported. Children have the highest food
intakes during the harvest season, from July through September (Geuns, 1991). An association has also been
described between land ownership and the nutritional status of family members, especially preschool age children.
Haaga et al., 1986, reported that malnutrition was more prevalent among rural, landless, Kenyan families and
small shareholders compared with families who owned more than 1.5 hectares.

2.2 Basic Indicators of Nutritional Status

The assessment of nutritional status is based on the concept that in a well-nourished population the
distribution of children's height and weight, for a given age, will approximate a normal distribution. This means
that about 68 percent of children will have a height or weight within 1 standard deviation of the mean for that age.
About 14 percent of children will have a weight or height within 1 or 2 standard deviations of the mean for that
age. Of the remainder, 2 percent will have a height or height less than 2 standard deviations form the mean of
that age. Because all populations have similar genetic potential for growth (Habicht et al., 1974), the U.S.
National Center for Health Statistics INCHS) Reference Data are recommended by WHO (1979) to be used in
the evaluation of nutritional status. ’

Three indicators using measures of weight and height in combination with age are commonly used to
determine nutritional status in infants and children.

Stunting defined as height-for-age more than two standard deviations below (-2 SD) the median of
the NCHS reference population, is the failure to grow adequately in height in relation to age. It reflects
past or chronic undernutrition and results from inadequate food intake over a long period of time and/or
repeated episodes of illness, particularly diarrhoea.

Wasting, defined as weight-for-height more than two standard deviations below (-2 SD) the median
of the NCHS reference population, is the failure to gain weight adequately in relation to height and
reflects recent or acute undernutrition. Wasting results from a recent shortage of adequate nutrition
and/or recent or current acute illness, especially diarrhoea.

Underweight, defined as weight-for-age more than two standard deviations below (-2 SD) the median
of the NCHS reference population, is a composite indicator that reflects either chronic or acute
malnutrition status or both. It does not add additional information beyond that provided by the indicators
of stunting and wasting, however, it is often used as a general indicator of a population’s health status.



Children who are below -2 SD but not below -3 SD are considered moderately malnourished, whereas
children who are below -3 SD are considered severely malnourished.

Although a child may be both stunted and wasted, these two indicators often reflect different etiologies
and consequences and, hence, have some different implications for programmatic action. Appendix C discusses
some aspects of the quality of nutrition data from the 1993 KDHS.

2.3  Gestational Age and Birth Weight

Approximately 5 percent of children are reported to have been delivered by cesarean section (Table 2.1).
Mothers were able to report birth weights for about 46 percent of children. The mean birth weight for those
children is 3.3+0.8 kg, which is equivalent to the NCHS median (WHO, 1979). Among those children weighed
at birth, the incidence of low birth weight is 8.4 percent. This is higher than the incidence of low birth weight in
the U.S. of 7 percent (IOM, 1985), though less than in many developing countries. However, since this incidence
is based on a little less than half of all births, it must be interpreted with caution. In contrast to the low reported
incidence of low birth weight, nearly 16 percent of the infants were perceived by their mothers to be small or very
small at birth (Table 2.1). Assuming maternal perception of having a small infant may influence feeding and care
behaviors, maternal perceptions of small size as well as actual size are important to consider in examining the
factors associated with malnutrition.

.. . . . able 2.1 Parturition time of deli birth weight and
Significant regional differences in the size at birth
proportion of newborns who were weighed at birth

were reported (Table 2.2). The highest - | Amongchildren under five years, the percentage of children bom
proportions were reported for the city of Nairobi Pmt;::y. ﬁ_\;h p;m:!:’fflust: dehvcrl;-_d;tl]:ly ca;mn scctlon,tathg:
S . . percentage weighed at birth, mean birth wei ¢ percen
Wh.mh .ls located in the Central provmce.‘ In of low birth weight (LBW) births and the percentage of births
Nairobi, 75 percent of mothers could report birth that were of average size or larger, or small/very small at birth,

weights. For the whole of the Central province, 71 Kenya 1993
percent of mothers could report birth weights. The

lowest proportions were reported for the Coast and Number
Western provinces where only 34 percent of the Characteristic Percentage children'
mothers could report birth weight. Urban mothers
(78 percent) were also more often able to report Bom prematurcly 3.0 4,754
birth weight than rural mother (42 percent). This mg;}ﬁn 42:3 j:;gg
may in part be a reflection of socio-economic Mean weight (kg)
status differences with mothers of higher socio- and (SD) 33 (8) 2,175
economic status being better able to afford LBW 84 2,175 -
obstetric services. Size at birth
Small/very small 15.5 . 4,740
The incidence of low birth weight was Average + 84.5 4,740

found to be significantly higher in urban areas 1 —

where 6.2 percent of the children weighted at birth 2 Eﬁfﬁl ;iﬁy;;;h?&ssmag:;?kg)
were found to be under 2.5 kg compared with
rural areas where 3.6 percent of children's reported
birth weights were low. This difference, however, may reflect uneven sampling. The rural sample, has a greater
potential for selection bias than the urban sample because of its comparatively smaller size. Consequently, the
rural sample is more likely to represent women of greater socio-economic means who had access to professional
assistance at delivery than the urban sample which included a higher percentage of urban women. The regional
differences found in low birth weight may also reflect these selection biases. The areas with the highest
prevalences of low birth weight are provinces with large urban centers.




able 2.2 Birth weight and size at b ildren und
Among children under five years, the percentage weighed at birth, mean birth weight, the percentage of low birth weight (LBW)
births, and the percent distribution of births that were of average size or larger, or small by region, residence, and sex of the child,
Kenya 1993
Size at birth
Region, Mean Number
residence, and Weighed weight (kg) LBW! of
sex of child at birth and(SD) births  Small  Average+ Total children’
Residence .
Urban 78.0 33 (07) 62 144 85.6 100.0 537
Rural 415 33 (.08) 36 15.7 843 100.0 4226
p<0.0001 p<0.0001 NS
Province
Nairobi 75.0 33- (.08) 5.0 10.1 89.9 100.0 164
Central 712 32 (.06) 62 16.4 83.6 100.0 594
Coast 346 3.1 (.08) 5.7 153 847 100.0 375
Eastern 458 32 (06 32 157 843 100.0 981
Nyanza 463 3.7 (.06 3.1 121 879 100.0 768
Rift Valley 388 33 (.08 35 15.1 84.1 100.0 1,028
Western 34.1 33 (08 31 18.7 813 1000 829
p<0.0001 p<0.0001 p<0.01
Sex of child
Male 54.1 34 (08) 34 124 87.6 100.0 2377
Female 54.5 32 (08 44 18.6 814 100.0 2386
NS NS p<0.0001
Total 451 33 (.08) 84 155 84.5 100.0 4,763
Number? 4,763 2,175 2,175 4,740 4,740 4,763
Note: Level of significance determined using Chl-squa.nc test.
NS =Not significant
1I.owblrl'.hwelght(lmstl'mnz 5kg)
2 Totals vary due to missing cases.

Mothers of female infants were significantly more likely to perceive their infant to be "small” at birth
than mothers of male children. Mothers in the Western province were nearly twice as likely to perceive their
infant to be "small" at birth compared with mothers in Nairobi (10 versus 19 percent). There were no marked
gender or provincial differences in the birth weight means which fell between 3.1 and 3.3 except for Nyanza
province where the mean birth weight was reported to be 3.7 kg.

24  Prevalence of Malnutrition

The prevalence of malnutrition in Kenya is high, with 33 percent of children less than 5 years of age
being stunted, and 6 percent being wasted (Figure 2.2). In other words, one in every three children is too short
and about one in twenty is too thin. These are 17 and 3 times, respectively, the levels that would be expected in
a healthy, well-nourished population.

Of the children who are stunted, more than a third are severely stunted (i.e., below -3 SD from the
reference median) (Table 2.3). Thus, severe stunting affects 13 percent of all Kenyan children. Likewise, about
20 percent of the wasted children (or 1 percent of all the children) are severely wasted (Table 2.3). In a healthy,
well-nourished population only 1 in 1,000 children is expected to be severely undernourished. Thus, the level
of severe wasting in Kenya is 10 times that expected in a healthy, well-nourished population, and the level of
severe stunting is 125 percent over healthy levels.



Figure 2.2 Malnutrition among Children under
Five Years, Kenya

m

2.5  Geographic Variations in Malnutrition

There are noticeable and significant provincial differences in the proportion of children suffering from
malnutrition (Figure 2.3). The KDHS data shows that of the children surveyed, stunting is highest in the Coast
Province with 41 percent, followed by Eastern with 40 percent and Nairobi has the lowest rate with 24 percent.
A similar pattern is observed when using the other indicators of nutritional status.

The high prevalence of malnutrition in arid and semi-arid areas has been associated with poor marketing
outlets, low production due to climatic conditions and poor access to basic services. There are also strong links
between malaria prone areas of Kenya (along the coast and around Lake Victoria) and high rates of malnutrition
(CBS, 1983). Malaria is a significant cause of fever in Kenya. Fever induces higher metabolic requirements and
can be accompanied by anorexia, vomiting and general weakness of body functions.

The residence of a child is also significantly associated with malnutrition. In rural area where 80 percent
of the Kenyan population lives, the prevalence of stunting is 35 percent compared with urban areas where the
prevalence is 21 percent (Figure 2.4). However, the level of wasting, at about 5 percent, is similar in both rural
and urban areas. As discussed earlier, however, wasting is the result of acute malnutrition and consequently is
sensitive to seasonal changes. Had the survey been conducted during a different season, wasting rates in rural
and urban areas may have been found to be significantly different.
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Figure 2.3 Malnutrition among Children under
Five Years by Province, Kenya
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Figure 2.4 Malnutrition among Children under Five Years
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able 2.3 Mod stunti ) jo id
Among children under five years, the percentage moderately undernourished and the percent severely
undemourished, by region and residence, Kenya 1993
Stunted Wasted
Region and
residence - Moderate' Severe®  Number Moderate'  Severe® Number
Residence
Urban 214 134 4226 4.3 1.1 4,226
Rural 155 5.7 537 3.7 14 537
p<0.0001 p<0.0001
Province
Nairobi 16.7 58 166 0.8 0.0 166
Central 20.6 11.5 598 3.6 03 598
Coast 23.8 174 .37 72 32 377
Eastern 244 154 984 54 12 984
Nyanza 19.5 13.1 778 37 11 778
Rift Valley 179 11.5 1,031 62 1.6 1,03
Western 205 9.9 830 33 0.6 830
p<0.0001 p<0.0001
Total 20.7 125 4,763 47 12 4,763
Note: Level of significance determined using Chi-square test.
! Between -2 and -3 standard deviations from the median of the NCHS/WHO/CDC reference population.
2 Below -3 standard deviations from the median of the NCHS/WHO/CDC reference population.

2.6 Changes in Malnutrition since 1989

No anthropometric data was collected during the 1989 KDHS, therefore comparisons cannot be made
with results from the 1993 KDHS. It is of concern, however, that the per capita food availability has actually
declined over the past decade exposing the Kenyan population, especially poor rural communities, to nutritional
insecurities (GOK/UNICEEF, 1992).

2.7  Age-specific Patterns of Malnutrition

There is a clear age-specific proportion of children suffering from stunting and wasting (Figure 2.5).

The prevalence of stunting starts to rise precipitously at about 1 month of age and continues to rise until about

18 months of life when it affects nearly one in two children. Wasting follows a different pattern, increasing

rapidly between 6 and 12 months of age and staying high through 24 months of age. Between the ages of 12 and

24 months about 10 percent of children are affected. Wasting levels then decline to about 5 percent in the third

year. Underweight (which reflects both chronic and acute nutritional status) follows roughly the same pattern

- as stunting but peaks earlier, at about 12 months, due to the rapid rise in wasting. All three indicators show

infants and toddlers to be most vulnerable to malnutrition and the first 2 years of life to be a critical period for
interventions to improve nutritional status.

Inadequate dietary intake and illness experienced during infancy and the second year of life clearly result
in long-term growth failure, manifested by the sustained high level of stunting in the third, fourth, and fifth years
of life. Because these are cross-sectional data, it cannot be determined if the prevalence of stunting continues to
increase or merely reflects the deficits acquired during the first two years of life. Longitudinal data from other
studies, however, would suggest that the proportion of children aged 3 years and above who are stunted reflects
deficits acquired during their first two years (Lutter et al., 1989).
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Although chronic malnutrition, as reflected by the prevalence of stunting, is a greater nutritional problem
in Kenya than acute malnutrition, the prevalence of acute malnutrition is also high. About 6 percent of all
children less than 5 years of age are wasted.

Figure 2.5 Stunting, Underweight, and Wasting among
Children under Five Years, Kenya

Percent

50
\wé:!:&\‘(‘:\
40 O “%‘;\Stunted . e Showd
¥ ™ S N
&@’ \\\:-@W \\g@"‘%@?" ‘\%im\\‘;}w -

30 M .
20
10 s
0 ] I [} I i Ll | ] | | i i I ] i 1 I 1 |

0 3 6 9 12 15 18 21 24 27 30 33 36 39 42 45 48 51 54 57

Age (months)

KDHS 1993

2.8  Malnutrition among Children Age 3 to 35 Months in Kenya Compared with Other
Sub-Saharan Countries

Comparison of nutritional status among sub-Saharan countries must be done with caution as the season
in which anthropometric data are collected can greatly affect the proportion of children categorized as stunted,
wasted or underweight. Underweight and wasting would be especially vulnerable to this limitation; stunting
would be less affected. Among the sub-Saharan countries surveyed, the percentage of children age 3 to 35
months who are underweight ranges from 14 percent in Cameroon to 43 percent in Madagascar (Figure 2.6)°.
In the vast majority of the countries, however, the percentage underweight falls between 22 and 31 percent.
Kenya, at 24 percent underweight, falls in the low middle range for sub-Saharan countries surveyed. In terms of
stunting, Kenya's prevalence of 32 percent stunting is in the middle range of sub-Saharan countries (Figure 2.6).
However, Kenya has the lowest level of stunting among the East African countries surveyed.

* Only children aged 3 to 35 months are included in cross country comparisons because this is the common age range
sampled across all the countries surveyed.
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Figure 2.6 Malnutrition among Children Age 3 to 35 Months

in Kenya Compared with Other Sub-Saharan
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CHAPTER 3

INFANT AND CHILD FEEDING PRACTICES

3.1 Optimal Infant and Child Feeding Practices

Infant and child feeding practices are important predictors of child nutritional status and hence the
prevalence of malnutrition. In this chapter, optimal infant feeding practices are described and compared with
infant feeding practices in Kenya.

Optimal infant feeding is defined by WHO and UNICEF as follows (WHO/UNICEF, 1990; WHO,
1994);

u Initiation of breastfeeding within about one hour of birth;
= On-demand and frequent feeding (including night feeds);

u Exclusive breastfeeding (defined as breast milk only and no other foods or liquids) until the
infant is about 6 months of age;

u Breastfeeding complemented with hygienically prepared appropriate local weaning foods at

about 6 months of age;
n Increased breastfécding during illness and recovery
u Continued breastfeeding well into the second year of life and beyond.

Early initiation of breastfeeding is important in that it fosters mother-infant bonding and takes advantage
of the newborn's intense sucking reflex and alertness immediately postpartum, which permits the newborn to
benefit within the first hour of life from the nutritional, anti-bacterial, and anti-viral properties of colostrum
(Righard and Alade, 1990). Early initiation of breastfeeding also stimulates breast milk production and causes
the uterus to retract, which can reduce postpartum blood loss. Delayed initiation of breastfeeding often results
in the newbom being provided with another source of nourishment, often liquids and foods, which can introduce
infection and delay lactogenesis (milk arrival) (Perez-Escamilla et al., 1996).

Frequent, on-demand breastfeeding, including night feeds, are important to ensure both that an infant
receives sufficient breast milk and that the supply of breast milk is maintained. Frequent feedings can also help
to prevent the problem of engorgement. On-demand feeding is important to ensure that newborns regain their
birth weight (de Carvalho et al., 1983). Infants should be breastfed 8 to 10 times every 24 hours and during the
first month of life even more frequently.

Exclusive breastfeeding, defined as breast milk as the only source of infant food or liquid, meets
nutritional requirements (Cohen et al., 1994), satisfies fluid needs even in hot and humid climates (Sachdev et
al., 1991), and protects against illness (Huffman and Combest, 1990) for about the first six months of life.
Exclusively breastfed infants are 14 times less likely to die from diarrhoea compared with formula fed infants
and 4 times less likely to die compared to partially breastfed infants (Victora et al., 1987). Thus, exclusive
breastfeeding is the infant feeding behavior most predictive of infant survival.
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At about 6 months of age, breast milk alone will no longer satisfy the energy and protein requirements
of most infants. Local foods that are rich in energy, protein, and micronutrients, hygienically prepared, and soft
to eat need to be provided. During this transitional period when complementary foods are being introduced, on-
demand and frequent breastfeeding should continue to ensure that infants receive all the benefits of breastfeeding.

The introduction of other foods and liquids, which is often associated with increased diarrhoeal morbidity, can
be prevented with proper hygiene.

Increased breastfeeding during iliness and recovery is important to reduce the risk of inadequate nutrient
intake during illness, dehydration, and to promote catch-up growth. Dietary intake of all foods, except breast
milk, is reduced during illness (Hoyle et al., 1980; Brown et al., 1990; Dickin et al., 1990). Thus, breastfeeding,
by providing a continual source of high quality and hygienic food, plays a critical role in the maintenance of
infant and child nutritional status in and around periods of illness.

The recommended duration of breastfeeding has recently received considerable attention due to several
studies which show that children who are breastfed beyond the second year of life are more likely to suffer from
underutrition. A review of these studies, however, shows most to have serious methodological flaws (Grummer-
Strawm, 1993). Both WHO and UNICEF recommend that because of its many nutritional and immunological
benefits breastfeeding should continue into the second year of life and beyond.

3.2  Initiation of Breastfeeding

In Kenya, virtually all women (99 percent) initiate breastfeeding (Table 3.1). No differences in
breastfeeding initiation were found by province, maternal age, maternal or paternal occupation, possession score
(an indicator of socio-economic status), source of antenatal care or type of assistance at delivery.

Although virtually all women initiate breastfeeding, the recommended practice of initiating breastfeeding
within the first hour after giving birth occurs in only 57 percent of all births (Table 3.1). More serious is the
practice of delaying initiation for more than 24 hours, which was reported by 13 percent of mothers. Mothers
who gave birth in the Central, Eastern or Rift Valley provinces were most likely to put their newbomns to the
breast within the first hour; over 65 percent reported this practice. In the other provinces between 39 and 56
percent of women report putting the infant to the breast within the first hour of life. Maternal age was
significantly related to timing of breastfeeding initiation; the youngest mothers being less likely to initiate
breastfeeding within the first hour of birth. Additionally mothers who work in skilled manual professions are
more likely to initiate breastfeeding within the first hour, as are mothers whose husbands are in professional
occupations. Mothers who are assisted at delivery by a traditional birth attendant are more likely to initiate
breastfeeding within an hour compared with mothers who receive no assistance. Women who receive antenatal
care from a physician are slightly less likely to initiate breastfeeding within the first hour compared with women
who receive antenatal care from a nurse or who do not receive any antenatal care.

3.3  Exclusive and Full Breastfeeding

Exclusive breastfeeding, the behaviour most important to infant health and survival, is not commonly
practiced; less than 20 percent of all infants less than 4 months of age are exclusively breastfed (Figure 3.1). The
provision of only water in addition to breast milk, or “full breastfeeding,” is practiced by 10 percent of mothers.
Another 36 percent of infants receive liquids in addition to breast milk and water, 35 percent receive solids, and
1 percent are weaned. Exclusive breastfeeding is in the middle range compared to other sub-Saharan countries,
however, the overall rate is low, and is overshadowed by the high rate of introduction of other liquids and solids
among infants in this age group.
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able Initia] breastfeedi

Percentage of children under five years who were ever breastfed and the percent who started breastfeeding
within one hour, within 24 hours, and after 24 hours or more, by background characteristics, Kenya 1993

Started breastfeeding
Background Ever First First After Number of
characteristic breastfed 1 hour 24 hours 24 hours Total children
Province
Nairobi 100.0 476 349 175 100.0 166
Central 99.7 68.0 21.6 10.5 100.0 593
Coast 98.9 393 344 262 100.0 366
Eastern 99.2 652 30.0 438 100.0 963
Nyanza 99.6 56.4 28.9 14.7 100.0 769
Rift Valley 98.4 662 24.0 9.7 100.0 1,019
Western 993 38.7 428 18.5 100.0 817
NS p<0.0001
Mother’s Age
15-19 100.0 494 30.5 20.1 100.0 249
20-24 98.9 573 279 148 100.0 1,276
25-29 99.2 583 312 10.5 100.0 1,279
30-34 99.5 573 319 10.8 100.0 979
3549 98.8 56.9 303 12.7 100.0 910
NS P<0.0003
Mother’s occupation
Not working 993 553 302 143 100.0 2,074
Professional' 100.0 57.0 29.7 133 100.0 249
Skilled manual 99.1 612 29.9 8.8 100.0 849
Unskilled manual 99.4 52.5 31.1 16.4 100.0 829
Agriculture? 99.5 58.1 30.5 113 100.0 626
_ NS p<0.0002
Father’s occupation
Mother not married 98.8 574 279 14.7 100.0 319
Not working 100.0 50.7 333 159 100.0 69
Professional' 98.8 59.7 26.1 142 100.0 667
Skilled manual 99.3 58.7 289 125 100.0 1,959
Unskilled manual 992 554 34.1 104 100.0 718
Agriculture? 99.0 529 33.8 133 100.0 888
NS p<0.008
Possession score*
0 98.8 55.5 29.5 15.0 100.0 1,981
1 99.6 572 323 10.5 100.0 2,353
2+ 99.1 64.1 213 14.7 100.0 334
NS p<0.0001
Source of antenatal care
Doctor 98.9 552 282 16.6 100.0 1,072
Nurse 99.3 57.6 31.0 114 100.0 3,436
Other/no one 98.4 589 28.1 13.0 100.0 185
NS p<0.0004
Assistance at delivery
Doctor/nurse 99.0 589 28.8 123 100.0 2,132
Trained birth attendant 99.5 54.9 332 11.9 100.0 388
TBA® 99.8 60.6 28.7 10.7 100.0 - 457
Relative 99.0 57.5 29.1 134 100.0 1,241
No one/other 99.6 46.4 386 15.0 100.0 474
NS p<0.0002
Total 99.3 56.9 303 12.7 100.0 4,668

Note: Level of significance determined using Chi-square.
! Professional, technical, management and clerical
? Includes self-employed and employed workers.

® Traditional birth attendant

4 Score of onc for availability/ownership of electricity, radio, television, or refrigerator. Maximum score of 4.
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Breastfeeding Practice among Infants under 4
Kenya
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Figure 3.3 Breastfeeding with Complementary Foods among
Infants 6 to 9 Months of Age, Kenya
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Because the proportion of infants exclusively breastfed was low, exclusive breastfeeding and/or full
breastfeeding were examined (Figure 3.2). The proportion of infants fully breastfed varied by province, but not
significantly so. However, there were significant differences based on urban/rural residence; rural mothers were
almost four times more likely to fully breastfed infants compared with urban mothers (p<0.02).

3.4  Introduction of Complementary Foods

Optimal infant feeding practices include the introduction of complementary foods at about 6 months of
age. Therefore, all infants between 6 and 9 months of age should be receiving complementary foods in addition
to breast milk. In Kenya, 91 percent of infants in this age group are receiving both breast milk and
complementary foods (Figure 3.3). Of the remaining 9 percent, 6 percent receive breast milk and liquids, 2
percent receive breast milk and water and approximately 1 percent are either still exclusively breastfed or are
weaned. Thus, the introduction of complementary foods, which is‘critical at about 6 months is being provided
to a large proportion of Kenyan infants. With the exception of the Rift Valley Province (and Nairobi, where there
were only 3 children available for analysis), over 90 percent of infants received breast milk with complementary
solids. The proportion of infants receiving breast milk and complementary solids did not differ by urban/rural
residence (data not shown).

The types of foods infants and children receive in the 24 hours prior to the survey varied widely by the
child’s age group (Table 3.2). Overall, 4 percent of children received infant formula, while 60 percent received
some other form of milk, 26 percent received some other liquid and 78 percent received some form of solid. As
expected, all factors varied widely by age group. Receipt of milk (non-formula) and solids increased dramatically
between the ages of 0-1 and 2-3 months. Between 2 and 3 months of age, 42 percent of infants were receiving
milk, while 48 percent were receiving solids.
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35 Bottle Use

able o) s recejv children i i ou;

Bottle feeding was not common Percentage of children under five years who received specific types of food in
in Kenya, however, 12 percent of the 24 hours before the interview, and the percentage who used a bottle with
mothers with infants did report this a nipple, by breastfeeding status and child’s age in months, Kenya 1993

practice (Table 3.3). Bottle feeding was Used
more prevalent among women in Other  bottle Number
Nairobi. in Central provin in Age Infant Other Other  solid/  witha of
wrban > It was alg:) mor:i;r:\lrfl ent (inmonths)  formula milk  liquid porridge nipple children
among women whose husband had a Breastfeeding children
3 3 0-1 12 16.1 35 - 69 14.0 86
secondary or higher education, women {773 27 422 129 479 201 144
with a higher possession score, and 45 11 659 158 769 138 181
those who had received antenatal care or 67 23 66.7 203 8;-2 lg-g };5
: 89 3.7 67.0 26.1 82. A 6
were attended at delivery by a |5y, 60 590 349 843 18 166
physician. After controlling for the 12-13 50 760 361 839 135 178
foni : : ar 14-15 52 594 29.1 86.6 53 133
significant variables in the bivariate 1617 3 733 356 393 33 130
model, urban/rural residence, regular 1823 37 599 331 867 37 298
watching of television and type of 24-29 19 406 318 869 67 105
attendant  at delivery contributed |23 (00) (500) (118) (794) (9 34
significantly to the net relative risk of 2—2 mon:lhx: 2.g 22? 32% ;;g.g }2.3 §373
: mon 1. . . . y
bottleuse. Women in urban areas were 7-9 months 33 686 459 843 89 274

70 percent more likely to use a bottle
compared with women in rural areas. Total 35° 595 263 718 9.5 1816
Women who watched television were

. ) Non-breastfeeding child
over twice as likely to use a bottle on-breastiteding cAfidren
compared with women who do not g_-g (18-3) (gig) (33-3) (ggg) : lg%‘ 22
watch television. Women who have {543 W %7 2 @ 55 s
were attended at delivery by a 3035 28 486 194 652 81 181
traditional  birth attendant ~or |, 22 478 170 633 10 316

nurse/doctor were 3 and 4 times,
respecti i Note: Figures in theses are based on less than 35 cases.
comparzslyv’v;?:r:v];ﬁfclz t(‘)v;:e ;:;lofg ! Valucsgin this cla::er;gry are based on greater than 50 cases.
attendant at delivery. Urban residence,

television watching and attendant at delivery are likely to be associated with household wealth. While the risk
that bottle feeding presents for infants of wealthy women cannot be determined because wealthy women are more
likely to have access to the resources needed to use bottles hygienically, the danger is that poor women, who do
not have access to these resources, may regard bottle feeding as a status symbol and copy this behaviour.

3.6  Breastfeeding during Illness and Recovery

Although the current recommendations for optimal infant feeding practices include increasing the
frequency of breastfeeding during illness, only 20 percent of mothers reported practicing this behaviour during
a diarrhoeal episode (see Chapter 4). In fact, 16 percent of mothers reported decreasing the frequency of
breastfeeding during a diarrhoeal episode.

20



Table 3.3 Prevalence and estimated net relative risk of bottle Table 3.3—Continued
use
Percentage of children under one year using a bottle and the Net
estimated net relative risk of using a bottle, by background Background Bottle relative
characteristics, Kenya 1993 characteristic use risk
Net Possession score’
Background Bottle relative 0 11.2
characteristic use risk 1 10.6
2+ 30.6
Residence . p<0.0001
Urban 278 17 Antenatal care provider
Rural 10.8 Lo® Doctor 16.9
p<0.0001 Nurse 113
Province Other/no one 7.0
Nairobi 25.0 p<0.04
Central 154 Assistance at delivery
Coast 10.0 Doctor/nurse 177 40"
Eastern 12.8 Trained birth attendant 8.1 23 b
Nyanza 124 TBA? 12.1 34
Rift Valley 14.8 Relative 10.1 2.6
Western 5.0 No one/other 3.6 108
p<0.03 p<0.0004
Father’s education :
No education 12.5 Pkntc; of delivery 9.1
Primary 94 ome :
Secondary+ 16.0 Public facility 174
ary <003 Private facility 17.3
. . L p<0.0007
'ype of toilet
Flush 28.1 Total 12.0
Improved Pit (VIP) 12.7
Traditional Pit 10.9 Note: Analysis based on 954 children. Level of significance
p<0.0009 determined using Chi-square test. Relative risk estimates
Watches television weekly based on odds ratios.
Yes 30.7 2.1 ! Score of one for availability/ownership of electricity,
No 10.9 1.0* radio, television, or refrigerator. Maximum score of 4.
p<0.0001 % Traditional birth attendant
Listens to radio weekly 2 Overall p<0.05
Yes 14.6 p<0.05 compared with reference category
No 92
p<0.02

3.7  Duration of Breastfeeding

The median duration of exclusive breastfeeding among last-born children, or the time when 50 percent
of infants no longer receive only breast milk, was alarmingly less than one month (Table 3.4). Because the
duration of exclusive breastfeeding was so short, further discussion of breastfeeding will focus on any
breastfeeding. The median duration of any breastfeeding differed by infant sex; male children were breastfed
almost 2 months longer than female children. By province, the longest duration of any breastfeeding was in the
Eastern province at slightly more than 2 years. The shortest duration was in the Rift Valley. Rural children were
also more likely to be breastfed longer than urban children. Maternal education was inversely associated with
breastfeeding duration; among mothers with no education, the median duration of breastfeeding was 23 months,
compared with 20 months among mothers with a secondary school or higher education. The duration of
breastfeeding did not differ widely by the type of attendant at delivery, however, mothers who were attended by
trained personnel did breastfeed for a shorter length of time compared with mothers who were attended by either
a traditional midwife, or no one at all.
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Table 3.4 Median duration of breastfeeding
Median duration of breastfeeding among children under three years, 3.8 Reasons for Weanlng
by selected background characteristics, Kenya 1993
Data on the reasons for weaning were
Median duration of obtained for mothers’ last-born child (n=3,133).
breastfoeding Five major categories for were outlined: 1)
Background (months) Number : 133
o - > . maternal illness, child illness or death; 2) maternal
characteristic Any Exclusive Full® ofchildren .
factors (such as nipple and/or breast problems,
R{ﬁtﬂ” 196 0.5 05 - insufficient milk, and employment), child age, or
Rual 215 (0:5) 07 459 pregnancy (Table 3.5). The majority of last born
] children were still breastfeeding (59 percent).
P;,‘;‘::l‘:: (19.5) . 0.4 25 Child age was the most common reason for
Central 20.3 (0.5) 14 46 weaning (15 percent), with the proportion of
Coast ;i-; g-‘; g-g 133 women citing this reason increasing with child
Nyanza 212 0.5 0.6 88 age, as expected. Child refusal was the next most
Rift Valley 19.5 0.5 0.6 124 common (11 percent) followed by maternal
Westem 2.0 0.7 1o 8 factors (8 percent) and pregnancy (5 percent).
Sex of child
Male 22,0 0.5 0.6 234 :
Femele 204 0s 07 27 3.9 Summary and Recommendations
L{\gﬂ‘c;'::a;ﬂ';“ﬁ"“ 234 06 Lo o8 The infant feeding behaviour that poses
Primary 20.9 05 06 297 the greatest threat to child nu!ritional status a.qd
Secondary+ 20.1 0.5 0.6 125 health is the short duration of exclusive
Assistance at delivery l?rez}stfwdmg. The early mtroductlon. of water,
Medically trained 20.8 0.5 0.6 209 liquids, and complementary foods puts infants at-
Traditional midwife ~ 22.0 0.5 0.6 115 : ;
Other/none 21.0 0.5 0.7 196 risk 9f . d1arrhoea. becauge of p at!mg.en
contamination. Early introduction of other liquids
Total 211 0.5 0.7 521 and foods also reduces the time the infant suckles
Note: Excludes 4 children for whom information on assistance at at the breast, which reduces .matemal bre.aSt milk
delivery is missing. Rates shown in parenthesis are based on 25- supply. Lastly, reduced infant suckling also
49 women, whereas an asterisk means the rate is based on fewer shortens the length of post-partum amenorrhoea,
than 25 women and has been suppressed. . . .
!Medians and means are based on current status. which puts women at-risk of pregnancy in the
2 Either exclusive breastfeeding or breastfeeding and plain water absence of other methods of contraception.
only.

Thus, the key recommendations to improve infant and child feeding practices are as follows:

u Qualitative research is needed to understand the reasons behind the early introduction of water, liquids,
and complementary foods and to identify public health messages that may be effective in promoting
exclusive breastfeeding as the safest and most nutritious infant feeding method for infants less than
about 6 months of age. Once identified and formulated these messages should be disseminated through
various forms of media to reach the widest possible audience.

u Operations research is needed to test the effectiveness of the messages identified by the qualitative
research in promoting exclusive breastfeeding for infants less than about 6 months of age.

u Both qualitative and operations research are needed to develop and test the acceptability and
sustainability of nutritious, low-cost, and easily prepared and served weaning foods.

n Strategies to improve the knowledge of health personnel with regard to breastfeeding and appropriate
weaning practices, and the skills to transmit this knowledge to mothers, should be developed.
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Among last-born children under five years, the percentage fully weaned because: the mother or child was ill, materal/child factors,
subsequent pregnancy, mother considered it time to wean, or still breastfeeding by selected background characteristics, Kenya 1993

Background Maternal Child Timeto Still breast- Number of
characteristic factors' Pregnancy refused  wean Other feeding Total  Children
Child’s age (months)
0-5 0.0 0.0 0.0 0.0 0.0 100.0 100.0 414
6-11 02 02 0.0 0.0 0.0 99.6 100.0 527
12-17 12 39 22 1.8 0.6 902 100.0 490
18-23 7.8 84 13 6.6 1.8 68.0 100.0 438
24-29 15.1 114 194 194 43 303 100.0 350
30-35 154 55 239 379 44 129 100.0 272
36-47 159 49 29.0 41.7 4.6 39 100.0 410
48-59 183 3.1 254 46.0 63 09 100.0 224
p<0.0001
Residence
Urban 11.0 20 179 153 38 499 100.0 391
Rural 73 4.8 104 154 21 60.0 100.0 2,739
p<0.0001
Province
Nairobi 14.5 26 120 154 6.0 49.6 100.0 414
Central 5.6 21 14.0 28.8 2.8 46.7 100.0 430
Coast 8.0 72 15.1 139 1.6 542 100.0 251
Eastern 63 26 13.0 114 1.9 64.8 100.0 623
Nyanza 10.0 4.0 94 14.1 12 612 100.0 498
Rift Valley 7.1 7.1 9.0 152 24 59.3 100.0 678
Western 84 5.0 10.1 116 238 62.1 100.0 536
p<0.0001
Mother’s education
No education 6.1 5.0 10.1 153 1.8 61.7 100.0 543
Primary 73 49 100 15.8 21 59.9 100.0 1,815
Secondary + 10.1 31 153 146 3.1 538 100.0 772
: p<0.0002
Mother’s occupation
Not workin% 6.8 202 124 16.1 2.8 413 100.0 2,076
Professional 17.0 1.6 132 143 6.0 47.8 100.0 182
Skilled manual 94 4.1 716 15.7 22 61.1 100.0 542
Unskilled manual 113 32 13.7 17.1 22 525 100.0 556
Agricultural® 7.0 29 122 199 1.7 56.4 100.0 417
p<0.0001
Possession score*
0 72 4.8 9.0 14.7 21 623 100.0 1,302
1 715 4.1 122 16.0 23 572 100.0 1,547
2+ 10.7 19 164 16.0 34 515 100.0 262
p<0.001
Stunted
Yes 9.7 64 10.8 16.1 23 54.8 953
No 69 36 115 152 23 60.5 100.0 2,177
p<0.0005
Total 78 4.5 113 154 23 58.7 100.0 3,133

Note: Analysis is based on 3,133 last-born children. Level of significance determined using Chi-square test.
! Nipple/breast problem, no milk, working, and husband disapproved
2 Professional, technical, managerial, and clerical
? Includes self-employed and employed workers.
4 Score of one for availability/ownership of electricity, radio, television, or refrigerator. Maximum score of 4.
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CHAPTER 4

MORBIDITY AND MORTALITY

Illness and inadequate food intake, are direct
causes of malnutrition (Jamison, 1993). In tum,
malnutrition also results in increased risk of death
(Pelletier et al., 1993). In Kenya, malaria, acute
respiratory infection (ARI) and diarrhoeal disease are
some of the most common childhood illness and are likely
to account for a large proportion of infant and under-five
mortality (NCPD et al., 1993). In this chapter, mortality
rates and the prevalence and age-specific patterns of
common childhood morbidities are described.

4.1  Infant and Under-five Mortality

Infants and under-five mortality rates were
calculated for the five and ten year periods preceding the
1993 KDH. The infant mortality rate (IMR) is the
probability of death in the first year of life and is
calculated per 1,000 live births. Similarly, the under-five
mortality rate (USMR) is the probability of dying before
the child's fifth birthday and is calculated per 1,000 live
births. Although total mortality rates are calculated for
a five year period preceding the DHS, ten year rates are
used in the calculations of specific background factors.

In Kenya, the IMR is 63 (based on the 10 years
preceding the survey) and differs widely by province,
urban/rural residence, maternal education, maternal age
at birth, previous birth interval, and infant sex (Table
4.1). Infants in Nyanza province have an IMR of 128
compared to infants in the Central province who have an
IMR of about 30. Infants in rural areas have an IMR of
65 compared to 46 for infants in urban areas. Similarly,
maternal education is a powerful predictor of IMR in an
incremental fashion, with the strongest effect at the
highest level of education. Infants of mothers with no
education, primary education, and secondary education
have an IMR of 66, 57, and 35, respectively. Maternal
age of less-than 20 years at the time of birth is also
associated with an increase in IMR. Infants of mothers
in this age category have an IMR of 75 compared to 58
to 61 for mothers in the 20-29 and 30-39 year age
categories. Previous birth interval of less than 2 years is
also strongly associated with IMR. Infants born less than
2 years after a previous sibling have an IMR of 81
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Table 4.1 Infant and under-five mortality rates

Infant and under-five mortality rates for the ten-year
period preceding the survey, by selected background

characteristics, Kenya 1993
Mortality rates
(per 1,000)

Background Under-
characteristic Infant five
Residence )

Urban 455 754

Rural 64.9 95.6
Province

Nairobi 44.4) (82.1)

Central 30.9 413

Coast 68.3 108.7

Eastern 474 65.9

Nyanza 127.9 186.8

Rift Valley 48 60.7

Western 63.5 109.6
Mother’s education

No education 66.3 99.8

Primary 574 78.8

Secondary+ 348 53.7
Mother’s age at birth

<20 75.1 108.1

20-29 58.1 90.5

30-39 60.7 85.8

40-49 (81.8) *
Birth order

1 69.8 942

23 56.4 86.8

4-6 573 92.7

7+ 73.6 103.3
Previous birth interval

<2 years 814 1164

2-3 years 51.9 84.8

4 years+ 44.5 64.4
Sex of child

Male 66.6 97.1

Female 58.6 89.3
Total 62.5 932
Five-year rate 61.7 96.1

Note: Infant mortality rate: the probability of dying before
the first birthday; under-five mortality rate: the probability
of dying before the fifth birthday.

Rates shown in parenthesis are based on 250-499 children.
* Rate based on less than 250 births and suppressed




compared with 52 for infants born 2 to 3 years after a previous sibling and 46 for infants born at least 4 years
after the previous sibling. Male infants are also more likely to die in the first year of life compared with female
infants: the IMR for male and female infants is 67 and 59, respectively.

The USMR is 93, indicating that two-thirds of all deaths before age 5 years occur during the first year
of life and one-third occur during the subsequent 4 years. As with the IMR, the USMR also differs similarly by
province, urban/rural residence, maternal education, maternal age at birth, previous birth interval, sex of child
(Table 4.1).

Because the relationships reported in this section between mortality and various background
characteristics are bivariate associations and may themselves be correlated, they do not imply

causality. Differences based on province and urban/rural residence are likely to be related to characteristics of
the population in these provinces and/or access to medical care.

4.2  Comparison with other Sub-Saharan Countries

The under-five mortality rate in Kenya of 93 is in the lower range compared with other sub-Saharan
countries. The overall under-five mortality rate range from a low of 53 in Botswana to a high of 318 in Niger.

4.3  Association of Malnutrition with Mortality

Malnourished children are at much greater risk of illness and subsequent death than well-nourished
children. Surprisingly, while the prevalence of malnutrition is highest in the Western province, the Western
province also has the lowest IMR and USMR. The prevalence of malnutrition is lower in urban areas, which also
have lower IMRs and USMRs compared with rural areas. It is clear that these lower prevalences of malnutrition
are related to factors such as maternal education which more directly influence child feeding and child care and
is associated with socio-economic status.

4.4  Contribution of Malnutrition to Under-five Mortality

Malnutrition is an important factor in the death of many young children. Malnutrition has a synergistic
relationship with disease that causes an increase in the risk of mortality. The contributions of moderate and severe
malnutrition to child mortality are presented in Figure 4.1. In Kenya, a total of 38 percent of all deaths that occur
before age five are related to malnutrition. Because of its high prevalence, moderate rather than severe
malnutrition contributes to the majority of these deaths. This translates to mild and moderate malnutrition
contributing 34 percent of all deaths and severe malnutrition contributing only 4 percent. This suggests that
nutrition programme established to prevent and treat moderate malnutrition, as well as severe malnutrition, will
have an important impact on child mortality.

4.5  Age-Specific Patterns of Morbidity

The prevalence of common childhood illnesses, diarrhoea, ARI, and fever, were examined by maternal
recall for the two-week period preceding the interview. Based on these reports, 14 percent of children had
diarrhoea, 43 percent had a fever, 44 percent had a cough and 19 percent had a cough with rapid breathing (Table
4.2). These data should be interpreted with some caution, however, because of the methodological problems
often associated with maternal recall (Haggerty et al., 1994b; Martorell et al., 1976).
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Figure 4.1 Contribution of Malnutrition to Under-five
Mortality, Kenya
Deaths per 1,000 births
100
80
60
40
20
0
Note: Calculation based on Pelletier et al., 1993 KDHS 1993

Significant differences for diarrhea, fever and cough were found by province and urban/rural residence
(Table 4.2). The prevalence of diarthoea was lowest in the Central province and highest in the Western province.
Interestingly, there were no rural urban differences in the prevalence of diarrhoea. Prevalences for fever were
lower in the Eastern province and Nairobi, and highest in the Central, Nyanza and Western provinces. Similar
to diarrhoea, there were no differences in the prevalence of fever based on urban/rural residence. With respect
to cough, higher prevalences were found in the Nyanza and Western provinces, but there were no differences
based on urban/rural residence. Additionally, children in the Central, Eastern and Nyanza regions were more
likely to have a cough with rapid breathing compared with children in the other provinces.

As with malnutrition, significant age-related patterns were found in the prevalence of diarrhoea, fever,
and cough (Figure 4.2). The prevalence of diarrhoea climbs precipitously during infancy peaking at about 6
months of age and remaining high through 24 months before beginning to decline. Atits peak, 40 percent of
all children were reported to have diarrhoea in the preceding two weeks. Diarrhoea frequently causes fluid loss
and dehydration, and decreased food intake because of anorexia. Both dehydration and decreased food intake
can lead directly to weight loss. It is noteworthy that the age-specific pattern of diarrhoea is identical to that for
underweight, illustrating the direct relationship between diarrhoea and malnutrition (Figure 4.3).

The age-specific patterns of fever and cough, shown in Figure 4.4, also rise abruptly starting at birth
but peak earlier at about 6 to 9 months and remains high through four years of age.

4.6  Morbidity, Breastfeeding, and Treatment

Overall, advice or treatment was sought for about 58 percent of diarrhoeal illnesses and 64 percent of
fever/cough illnesses (Table 4.2). Advice or treatment seeking behavior for diarrhoea was highest in the Coast
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able 4 valence t of di
Percentage of children under five years with diarrhoea, fever, and cough (with short, rapid breathing) in the
two weeks preceding the survey and whether treatment was sought, by province and residence, Kenya 1993
Percentage of children with: Advice/treatment sought for:
Cough
Province and with rapid Diar- Fever/
residence Diarthoea  Fever  Cough  breathing! rthoea Cough
Residence
Urban 13.0 434 420 16.5 59.7 80.2
Rural 144 430 4.1 196 582 624
NS NS NS NS NS p<0.0001
Province
Nairobi 115 392 400 134 44 821
Central 9.7 476 41.5 21.8 50.9 748
Coast 16.5 40.0 362 152 72.6 873
Eastern 123 344 42.1 203 65.8 73.1
Nyanza 175 49.0 484 215 63.0 58.0
Rift Valley 11.8 402 43.1 17.5 562 582
Western 19.5 502 48.6 192 50.0 503
p<0.0001 p<0.0001 p<0.0002 p<0.0001 p<0.02 p<0.0001
Total 142 430 439 192 584 642
Note: Level of significance determined using Chi-square test.
NS =Not significant
! Based on 2,051 children with cough and short, rapid breathing

province, and lowest in Nairobi. However, there were no differences in treatment secking behavior based on
urban/rural residence. Conversely, the treatment seeking behavior for fever/cough was highest in Nairobi and
the Coast province, and lowest in the Western province. Urban mothers were also more likely to seek treatment
or advice for their child’s fever/cough illness compared to rural mothers. This could reflect both greater access
to health care in urban areas, and greater awareness of the need for treatment, or both.

Over half of all women who sought treatment for their child’s diarrhoea reported using a public facility
for this treatment, 17 percent used a private facility, 8 percent a traditional practitioner and 20 percent a shop,
store, relative or other source (Table 4.3). There were Provencal, but not urban/rural differences in the kind of
facility sought for treatment. Over two-thirds of women in the Rift Valley used a public facility for treatment
compared to only 44 percent of mothers in the Easter province. Sources of treatment for fever/cough were similar
to those for diarrhoea (Table 4.4); 46 percent used a public facility, 18 percent a private facility, 2 percent a
traditional practitioner and 34 percent a shop, store, relative or other source.

Among children with diarrhoea, only one-third were given oral rehydration salts (ORS) (Table 4.5).
Women in the Coast and Rift Valley provinces were more likely to report using ORS compared with women in
other provinces. Packaged solutions, such as ORS, if mixed with clean water, provide an essential source of
electrolytes, sugar, and water during illness. This helps to prevent dehydration and breakdown of tissues.

Current recommendations by WHO and UNICEF call for the continuation of feeding, with an increase
in fluids during a diarrhocal episode. Women who are breastfeeding are encouraged not only to continue
breastfeeding, but also to increase the frequency of these feeds. In Kenya, only 20 percent of children were given
increased breast milk during a diarrhoeal episode and 17 percent were given less milk (Table 4.6). Forty-four
percent of children were given increased liquids during a diarrhoeal episode, however, 14 percent were given
fewer liquids.
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Figure 4.2 Diarrhoea by Age of Child, Kenya
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Figure 4.3 Diarrhoea and Underweight by Age of
Child, Kenya
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Figure 4.4 Fever and Cough by Age of
Child, Kenya
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Table 4.3 Source for treatment of diarrhoea

Percent distribution of children under three years with diarrhoea whose mothers sought treatment/advice from various
sources, by province and residence, Kenya 1993

Source for treatment of diarrhoea

Urban-rural/
Number Inter-

Province and Public Private Traditional Other of province/
residence facility' facility? practitioner private® Total  children difference
Residence

Urban 703 16.2 8.1 54 100.0 37

Rural 53.5 16.7 7.6 222 100.0 288 NS
Province

Nairobi 125 375 375 125 100.0 8

Central 60.0 20.0 0.0 20.0 100.0 25

Coast 63.4 14.6 9.8 122 100.0 41

Eastem 43.9 15.2 45 364 100.0 66

Nyanza 52.3 154 16.9 154 100.0 65

Rift Valley 68.9 13.1 33 14.8 100.0 61

Western . 55.9 203 5.1 18.6 100.0 59 p<0.001
Total 55.4 16.6 8.0 20.0 100.0 325

NS = Not significant

! Public hospital, health center, clinic, health post
Private hospital, doctor, clinic, pharmacy
Shop, store, relative, other
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Table 4.4 Source for treatment of fever and cough

Percent distribution of children under five years sick with fever/cough whose mothers sought treatment/advice from
various sources, by province and residence, Kenya 1993

Source for treatment of fever and cough

Urban-rural/
Number Inter-

Province and Public Private Traditional Other of province
residence facility!  facility® practitioner private® Total children  difference
Residence

Urban 46.0 31.0 1.0 220 100.0 200

Rural 456 162 24 35.7 100.0 1354 p<0.0001
Province . _

Nairobi 393 26.8 0.0 339 100.0 56

Central 40.1 19.0 0.0 409 100.0 242

Coast 471 18.6 14 329 100.0 140

Eastern 439 158 12 39.1 100.0 335

Nyanza 4.5 142 35 378 100.0 254

Rift Valley 52.5 16.8 1.8 289 100.0 280

Western 48.0 242 5.7 22.1 100.0 244 p<0.0001
Total 45.7 18.1 23 34.0 100.0 1,554

2 Private hospital, doctor, clinic, pharmacy
3 Shop, store, relative, other

! Public hospital, health center, clinic, health post

Table 4.5 Use of oral rehydration therapy for
treatment of diarrthoea

Percentage of children under five years who had
diarrhoea in the preceding two weeks whose
mothers treated them with oral rehydration salts
(ORS), by province and residence, Kenya 1993

Gave ORS!
Province and
residence Percent  Number
Residence
Urban 4.6 65
Rural 316 592
p<0.04
Province
Nairobi 0.0 18
Central 259 54
Coast 51.7 60
Eastern . 29.9 117
Nyanza 30.8 133
Rift Valley 46.6 116
Western 259 158
p<0.0001
Total 329 657

! Solution prepared from ORS packet (oral
rchydration salts)

4.7 Factors Associated with Diarrhoea

Diarrhoea in the previous two-wecks was significantly
related to a number of both biological and non-biological
factors (Table 4.7). In general, women of higher socio-
economic status as defined by maternal education, type of
toilet, possession score, and regular viewing of a television
were significantly less likely to report that their children had
diarrhoea. Also, children from homes with no toilet facilities
had significantly more diarrhoea than those from homes using
flush toilets or latrines. This may reflect socio-economic
status or the direct effect of sanitation and hygiene on
diarthoea. Among the biological factors, mothers of male
children and with children less than 24 months of age were
significantly more likely to report diarthoea. As seen in
Figures 4.2 and 4.3, age is strongly associated with diarrhoea,
with children 6 to 23 months at greatest risk. Fever and cough
were also associated with diarrhoea: children with fever and/or
cough were more than twice as likely to have diarrhoea
compared with children without these illnesses. Measles
immunization was also associated with diarrhoea: children
who had not been immunized were more likely to have had
diarrhea compared with children who had been immunized.
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ble 4.6 Changes in feeding practices among children with diarrhoea
Among children under five years with diarrhoea, the percent distribution of those breastfeeding who received the same, increased,
or decreased breastfeeds and the percent distribution of those who received the same, more, or less fluids, by background
characteristics, Kenya 1993.
Frequency of Amount of other
breastfeeding fluids received
Number Number
Background of of
characteristic Same Increased Decreased Total children Same More Less Total children
Age
15-19 55.3 25.5 19.1 100.0 47 45.8 356 18.6 100.0 59
20-24 65.0 15.0 20.0 100.0 140 404 443 152 1000 230
25-29 61.0 234 15.6 100.0 i 33.1 50.3 16.6 100.0 145
30-34 66.7 19.0 143 100.0 63 46.4 44.5 9.1 1000 110
3549 62.7 239 134 100.0 67 4.7 43.0 123 1000 114
NS NS
Residence
Urban 68.6 229 8.6 100.0 35 34.8 57.6 7.6 100.0 66
Rural 624 20.1 17.5 100.0 359 41.6 433 152 1000 594
NS p<0.05
Province
Nairobi 57.1 429 0.0 100.0 7 38.9 444 16.7 100.0 18
Central 474 42.1 10.5 100.0 38 353 62.7 2.0 100.0 51
Coast 65.7 20.0 143 100.0 35 60.7 279 11.5 100.0 61
Eastern 553 237 21.1 100.0 76 313 61.7 7.0 100.0 115
Nyanza 73.1 11.5 154 100.0 78 429 39.1 18.0 100.0 133
Rift Valley 64.2 179 17.9 100.0 67 38.0 413 20.7 1000 121
Western 16.1 65.6 183 100.0 93 43.1 40.0 16.9 1000 160
p<0.04 p<0.0001
Mother’s education
No education 67.9 247 74 100.0 81 48.0 40.7 114 1000 123
Primary 61.0 19.1 19.9 100.0 246 39.0 459 15.1 100.0 423
Secondary + 642 179 179 100.0 67 40.7 442 15.0 1000 113
NS NS
Total 62.9 20.1 17.0 100.0 394 41.0 44.6 144 100.0 659
NS =Not significant

Because many of the factors associated with diarrhoea in a bivariate fashion are highly correlated, a
logistic regression model was developed to identify the factors that best explain the incidence of diarrhoea in the
previous two weeks. The estimates of relative risk, based on the odds ratios from the regression model, are
presented in Table 4.7. Although a number of factors were associated with diarrhoeal disease in a bi-variate
fashion, most of these were explained by six overriding factors: province, child sex, age of child, presence of
cough, and presence of fever.

For each factor, one category serves as the reference category, as indicated by the value of 1. A net
relative risk greater than 1 indicates greater risk while a net relative risk less than 1 indicates reduced risk. The
magnitude of increased or reduced risk is directly proportional to the net relative risk value. For example, for the
factor urban/rural residence, the reference category is urban residence and is assigned a value of 1. The net
relative risk of 1.77, 1.27, and 1.17 for residence in the Northern, Eastern, and Western provinces, respectively,
indicates that these infants have a 77, 27, and 17 percent greater risk of diarrhoea compared with children living
in the Central province.

Among the biological variables, age of child and the presence of fever were significantly related to
diarrhoea (Table 4.7). Child’s age is particularly important for children between the ages of 6 and 23 months
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Table 4.7 Prevalence and estimated net relative risk of
diarrhoea among children under five vears

Percentage of children under five years who had diarrhoea in
the preceding two weeks and the estimated net relative risk of
diarrhoea, by selected background characteristics, Kenya 1993

Net
Background relative
characteristic Diarrhoea risk
Province
Nairobi 11.5 2.0°
Central 9.7 l.0:
Coast 16.5 1.8
Eastern 123 1.5°
Nyanza 17.5 1.8°
Rift Valley 11.8 1.3h
Western 19.5 21
n=4746 p<0.0001
Mother’s education
No education 15.6 1.7
Primary 15.3 14°
Secondary + 10.5 1.0
n=4747 p<0.0004
Mother’s occupation
Not workin, 14.5
Professional 6.8
Skilled manual 13.6
Unskilled manual 16.1
Agriculture? 14.5
n=4746 p<0.008
Possession score’
0 15.2
1 14.4
2+ 7.6
n=4720 p<0.002
Type of toilet .
Flush 6.8 1.0°
Improved pit (VIP) 12.5 22°
Traditional pit 14.8 23°
None/other 154 2.1°
n=4712 p<0.0009
Watches television weekly
Yes 9.6
No 14.7
n=4734 p<0.005

Table 4.7—Continued
Net

Background relative

characteristic Diarrhoea risk

Child’s age (months)
0-5 14.4 1.7°
6-11 229 29°
12-17 26.4 4.0°
18-23 227 3.6°
24-29 16.8 2.7°
30-35 10.1 1.7°
3647 75 13
48-59 5.5 1.0*
n=4748 p<0.0001

No. of children in household
1 21.1 19°
2 153 1.6°
3 13.4 1.5°
4 13.8 1.4°
5+ 10.9 1.0°
n=4748 p<0.0001

Fever (2 weeks)
Yes 21.8 2.2
No 8.6 1.0*
n=4738 p<0.0001

Cough (2 weeks)
Yes 19.0

No 10.6
n=4737 p<0.0001

Measles immunisation*
Yes 123 1.0
No 19.9 1.5
n=4687 p<0.0001

Total 14.2

I\lotc: Level of significance determined using Chi-square test.
Includes professional, clerical, sales and other occupations
2 Includes self-employed and employed workers.
Score of one for availability/ownership of electricity, radio,
television, and/or refrigerator. Maximum score of 4.
4 Includes only children 9-59 months,
p overall p <0.05
p<0.05 compared with reference category

more than twice as likely to have diarthoea compared with children greater than 3 years of age. The greatest risk
is for children 12 to 17 months of age. However, even very young children, those less than 6 months, are 50
percent more likely to have diarrhoea compared with children over 3 years. Children who had a fever were 73
percent more likely to report diarrhoea than those without diarrhoea and children with a cough were 50 percent

more likely than those without a cough to report diarrhoea.

4.8 Summary and Recommendations

The results presented in this chapter show that mortality rates are very high and have not improved since
the 1989 KDHS. Malnutrition plays a particularly important role in mortality in Kenya, where 38 percent of all
deaths that occur before age five are related to malnutrition. The age-specific nature of illness and the fact that
two thirds of all under-five deaths occur during the first year of life also point to infancy as a critical period in

child development.
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Thus, the key recommendations to reduce infant and child mortality are as follows:

Because of its high prevalence, moderate rather than severe malnutrition contributes the
majority of these deaths. This suggests that nutrition programs established to prevent and treat
moderate malnutrition, as well as severe malnutrition, will have an important impact on child
mortality.

Significant geographical variation in both the reported prevalence of illness and treatment
behavior suggest that targeted interventions to specific provinces is warranted.

Public health campaigns are needed to increase the frequency of breastfeeding during and after
a diarrhoeal episode, and to increase the use of oral rehydration therapy during these episodes.
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CHAPTER 5

FACTORS ASSOCIATED WITH MALNUTRITION

Although the direct causes of malnutrition are inadequate dietary intake and morbidity, these in turn are
related to a number of biological, demographic, and socio-economic factors. The relationship between these
factors and malnutrition is described in this chapter using both bivariate and multivariate statistical techniques.

5.1 Biological and Health Characteristics of Stunting

Stunting and wasting in Kenya are associated with a large number of biological and health characteristics.
However, because stunting is a cuamulative process and increases with age, differences in the age distribution of
children may in part explain some of the findings. Differences in age distributions are of particular concern for
factors such as the reasons for weaning, current pregnancy status, and measles vaccination.

Among children less than 5 years of age, stunting is significantly associated with child age, maternal
perception of small size at birth, male sex, ethnicity, reason for weaning, maternal pregnancy status, diarrhoea
in the previous two weeks, and measles immunization (Table 5.1). Given that stunting is a cumulative process,
itis not surprising that age is significantly related to stunting, with the youngest children at least risk and older
children at increasing risk. Noteworthy is the fact that already among children 6 to 11 months the prevalence of
stunting is 19 percent, showing how early in life stunting begins. The rate of stunting peaks between 18 and 23
months and does not increase thereafter. Thus, the first two years of life is the critical period to intervene to
prevent child malnutrition.

Using the mother's report of the infants's size at birth, the prevalence of stunting among infants
perceived to be small at birth is higher (40 percent) than infants born at average or large size (32 percent). This
suggests that children who are larger at birth are less likely to become malnourished. The survival of children
who were small at birth is largely dependent upon the postnatal care and the feeding practices adopted by their
mothers. Male children are also at a greater risk of stunting compared with female children: these prevalences
are 36 and 30 percent for boys and girls, respectively.

The ethnic background or the etho-linguistic group that a child belongs to has also been shown to
influence a child's nutritional status. Swahili/ Mijikenda and Kamba children had the highest prevalence of
stunting at 43 and 38 percent, respectively. Luhya children had the lowest rates of stunting at 25 percent.
Although ethnic background is not directly associated with nutritional status, it may be acting as a proxy for other
factors that are associated with poor nutrition, such as feeding practices, child care practices and the region where
a person resides. As will be discussed in a later section, region of residence is itself a reflection of factors such
as access to food, wealth and parasitic infections which influence nutritional status. In Kenya, Swahilis and
Mijikendas tend to live in Coast Province, Kambas inhabit the southern part of Eastern Province and Luhayas
primarily reside in Western Province.

Children who were currently breastfed were less likely to be stunted compared with children who had
been weaned for various other reasons (Table 5.1). However, because current breastfeeding status is strongly
associated with age, which is in turn strongly associated with stunting, it is likely that the positive effect of
breastfeeding on stunting is a proxy for the reduced risk of stunting among younger children. Children who had
been weaned because their mother was pregnant were the most likely to be stunted. Stunting is associated with
maternal pregnancy status, as children of women who are currently pregnant face a greater risk of stunting than
children of women who are not pregnant. Although this finding may reflect greater risk associated with short
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Table 5.1 Stunting and wasting, by biological

characteristics

Percentage of children under five years who are stunted and
wasted, by biological characteristics, Kenya 1993

Biological
characteristic Stunted  Wasted
Age group
0-5 8.0 44
6-11 19.1 46
12-17 339 10.1
18-23 484 99
24-29 37.9 52
30-35 38.7 54
3647 37.9 4.6
48-59 347 4.7
n=4763 p<0.0001  p<0.0001
Size of child at birth
Smallfvery small 39.5 10.5
Averaget+ 321 5.1
n=4740 p<0.0003  p<0.0001
Sex of child
Male 36.2 63
Female 303 5.5
n=4763 p<0.0001 NS
Ethnicity
Kalenjin 30.4 9.1
Kamba 385 53
Kikuyu 27.3 43
Kisti 26.5 82
Luhya 25.1 39
Luo 26.9 3.9
MerwEmbu 31.1 73
Mijikenda/
Swahili 42.6 9.1
Other 13.8 82
n=4760 p<0.0001  p<0.003
Reason for full weaning
Matemal factors' 35.7 6.1
Pregnancy 44.6 57
Child refuses 31.7 59
Child's age 32,0 44
Still Breast
feeding 284 5.8
Other 30.5 6.5
n=4692 p<0.0001 NS
Current pregnancy status
Yes 443 54
No/ not sure 32.0 59
n=4763 p<0.0001 NS
Diarrhoea (2 weeks)
Yes 39.8 10.7
No 321 5.1
n=4747 p<0.0001  p<0.0001
Measles immunization 2
Yes 363 6.2
No 24.5 4.8
n=4703 p<0.0001 NS
Total 332 59

Note: Level of significance determined using Chi-square

test.
NS = Not significant

L 111, nipple/breast problem, no milk and working.
2 Children 9 months and older only.

birth intervals, it may also reflect differences in the age
distribution of the children and the fact that mothers of
older children, who are at greater risk of the cumulative
effects of stunting, may also be more likely to be pregnant
than mothers of younger children. '

Diarrhoea in the previous two weeks is associated
with stunting (Table 5.1). Diarrhoea can be a devastating
sickness in both adults and children. Diarrhoea can
become a threat to children's lives because it causes direct
nutrient loses as well as induces imbalances in body fluids
and electrolytes that are associated with dehydration.

" Diarrhoea is therefore a cause of wasting and in cases of

repeated episodes, a cause of stunting.

Surprisingly, a negative association was found
for measles immunization. This finding is probably due to
the positive association between child age and stunting; in
Kenya, children tend to be one year or older before they
are immunized, and consequently, they are more likely to
be stunted.

5.2  Biological and Health Characteristics of
Wasting

In general, the direction and magnitude of the
associations of wasting with child's age, size of the child
at birth and presence of diarrhoea in the last two weeks are
similar to those for stunting (Table 5.1). Different
relationships, however, were found between wasting and
ethnic background. Kalenjins, who tend to reside in Rift
Valley Province, and Swahilis and Mijikendas had the

. highest rate of wasting at 9 percent. The lowest rate was 4

percent; this prevalence was found among the Luhya and
the Luo. The Luo primarily inhabit the western part of
Nyanza Province. Also in contrast to stunting, the sex of
a child, the reasons for weaning, the pregnancy status of
the mother and the child's measles immunization status
were not found to be important indicators of wasting.

5.3  Socio-economic and Demographic
Characteristics of Stunting

The associations between social and economic
factors and stunting presented in Table 5.2 should be
interpreted with caution as many of the factors are highly
correlated. Lower rates of stunting were reported among

‘urban children than among rural children; 21 percent of

rural children were stunted compared with 35 percent of
urban children. Following this trend, among the provinces,
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Table 5.2 Stunting and wasting. by socio-economic
characterjstics -

Percentage of children under five years who arc

stunted and wasted, by socio-economic characteristics,

Kenya 1993
Socio-economic
characteristic Stunted Wasted
Residence
Urban 213 5.1
Rural 348 6.0
n=4763 p<0.0001 NS
Province
Nairobi 24.0 0.8
Central 32.0 4.0
Coast 412 104
Eastermn 39.8 6.6
Nyanza : 326 4.8
Rift Valley 294 17
Western 303 39
n=4763 p<0.0001  p<0.0001
Mother's education
No education 383 9.1
Primary 36.6 517
Secondary+ 20.8 39
n=4763 p<0.0001  p<0.0001
Mother works
No 338 6.8
Yes 327 5.1
n=4759 NS p<0.01
Husband's education ‘
No education 383 116
Primary 33.1 64
Secondary+ 21.7 3.8
n=4763 p<0.0001 p<0.0001
Husband's occupation
Mother never married 30.8 49
Not workmgl 248 8.3
Professional 26.0 6.0
Skilled-manual 352 6.0
Unskilled-manual 30.1 6.0
Agriculturc/other 382 55
n=4708 p<0.0001 NS
Religion
Christian 328 5.6
Muslim 424 9.7
None/other 353 93
n=4755 p<0.02 p<0.009
Listens to radlo weekly
No 389 6.8
Yes 29.8 52
n=4760 p<0.0001 p<0.02
Watches television weekly
No 344 6.0
Yes 21.8 4.2
n=4749 p<0.0001 NS
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able 5. ntinued
Socio-cconomic
characteristic Stunted Wasted
Total no. of
children in household
1 27.1 3.1
2 279 64
3 314 4.8
4 29.7 9.0
5+ 299 6.9
n=4763 NS p<0.0009
No. of children
under five in household
1 282 44
23 34.7 6.1
4-9 40.5 9.9
n=4763 p<0.0001 p<0.0001
No. dead children
0 310 52
1 38.7 8.1
2+ 42.1 72
n=4763 p<0.0001 p<0.006
Possession score®
0 39.1 6.9
1 314 51
2+ 120 5.6
n=4735 p<0.0001  p<0.04
Main wall material
Bricks/cement/stone 26.8 3.7
Wood and iron’ 28.8 6.0
Mud/dung 363 6.6
n=4736 p<0.0001 p<0.002
Drinking water source
Private tap 240 4.1
Public tap 33.8 62
Well w/ pump 30.1 4.8
Well w/o pump 326 5.1
Surface watet/other 36.5 6.6
n=4731 p<0.0001 NS
Main roof material
Tiles/other 11.1 12
Wood/timber , 39.2 6.8
Grass/thatch 29.6 53
n=4726 p<0.0001  p<0.02
Total 332 59

Note: Level of significance determined using Chi-
square test.
NS Not significant
Includcs professional sales and clerical occupations.
2 Score of one for availability/ownership of *
clectricity, radio, television, or refrigerator.
Maximum score of 4.
3 Includes wood, timber and corrugated iron.




Nairobi, a major urban nexus, had the lowest rate of stunting, 24 percent, compared with the other provinces.
The prevalence of stunting was highest in the Coast Province with 41 percent and Eastern Province with 40
percent. The high rate of stunting in the Coast province may be associated with malarial disease. Strong links
have been found between malaria prone areas of Kenya (along the coast and around Lake Victoria) and high rates
of malnutrition (CBS, 1983). Malaria is a significant cause of fever in Kenya. Fever induces increased metabolic
requirements and can be accompanied by anorexia, vomiting and general weakness of body functions.

The pronounced affect of maternal education on stunting is particularly noteworthy. The prevalence rates
of stunting are 38, 37, and 21 percent for women with no education, primary education, and secondary education,
respectively. Although matemal education level is highly correlated with household income, which also positively
affects child nutritional status, many studies have shown that even after holding household income constant,
maternal education has a positive effect on child nutritional status (Moore, 1990). Thus, as a long-term health
and nutrition investment, emphasis on maternal education is likely to have important and lasting positive effects.

Paternal education and occupation also affect child nutritional status, also likely through their
associations with household income level. The magnitude of the effects for both these factors is similar to that
associated with maternal education. Children of fathers with no education were more likely to be stunted than
children of fathers who obtained at least a secondary school education; prevalence rates are 38 percent and 22
percent, respectively. Additionally, children of fathers with professional positions tended to be less stunted than
children of fathers with low paying positions such as agricultural or manual labours reflecting the association
between poverty and malnutrition.

Children who live in families with numerous (i.e., 4 or more) children under five were more likely to be
stunted than children who live in families where they are the only child under five, 40 percent compared with 28
percent, respectively. These results are not surprising. As families grow, the household food supply is divided
among more people. In families where increased supplies cannot be obtained to meet increased demands, the
nutritional status of some members of the household will suffer. A large number of young children also suggests
short birth intervals. Young children are often weaned too early because their mother becomes pregnant and, thus,
their risk of malnutrition increases.

Both listening to the radio and watching television on a regular basis were negatively associated with
stunting (Table 5.2). While this may reflect wealth (wealthier households are more likely to own radios and
televisions), it may also demonstrate the beneficial effect of exposure to health, nutrition, and child care messages
broadcast by the mass media.

Other indicators reflecting social and economic status and associated with rates of stunting include the
possession of appliances and availability of electricity (measured by the possession score), having a house made
of bricks, cement or stone, having a roof made from tiles, and having private tap (Table 5.2).

‘While improved water may reflect higher income, it also has a direct impact on nutritional status because
it reduces levels of infectious disease. Poor households are more likely to obtain water from public or open-air
sources where the water is easily contaminated. In areas where water is not readily available, food hygiene is also
often inadequate. Both contaminated food and water increase the risk of illness through the spread of pathogens.

Additionally, stunting is associated with the number of previous child deaths in a family. Children of

mothers with one or more dead children are more likely to be stunted than those of mothers with one or no dead
children. This reflects the association between poverty, mortality, and malnutrition.
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5.4  Socio-economic and Demographic Charéctériétics of Wasting

In general, the findings for wasting are similar to those for stunting with a few exceptions (Table 5.2).
Unlike for stunting, urban/rural residence, paternal education, weekly TV watching and source of drinking water
were not associated with wasting. Although the total number of children at home and the employment status of
the mother were not related to stunting, they were significantly related to wasting, with children from larger
families and with mothers that do not work being at particularly higher risk.

The effect of maternal employment on child nutritional status depends on two opposing factors:
additional income, which has a positive impact on nutrition, versus the loss of time for child care, which has a
negative effect (Engle and Pederson, 1992; Leslie, 1989). In Kenya, five percent of children of working mothers
were wasted, compared to 7 percent of children whose mothers did not work. This may be explained by a
common child care practice employed in many parts of rural Kenya. Rural housewives who work in their gardens
or engage in activities around their homes are more likely to leave their children under the care of older siblings
during the day than women who work away from the home, who generally arrange to leave their children with an
adult in their absence (Engle, 1995).

5.5  Multivariate Regression Analysis

The biological, health, social, and economic factors identified as important in the bivariate analyses were
used in a logistic regression model to explain stunting and wasting among Kenyan children less than 5 years of
age. (See Appendix F for an explanation of logistic regression models.) This model estimates the probability that
stunting or wasting will occur. Regression estimates greater than 1 indicate that the risk of malnutrition is greater
than that for the reference category; estimates less than 1 indicate that the risk of malnutrition is less than that
for the reference category.

The following variables were used to develop the best model to explain childhood malnutrition in Kenya.
Only those variables which are significant are discussed in the sections that follow.

Biological and Health Variables

Diarrhoea (yes, no)

Age group (0-5, 6-11, 12-17, 18-23, 24-29, 30-35, 36-47, 48-59)

Ethnicity (Kalenjin, Kamba, Kikuyu, Kisii, Luhya, Luo,
Merw/Embu, Mijikenda/Swahili, other)

Sex of child (male, female)

Current pregnancy status

Reason for stopping breastfeeding (maternal factors, pregnancy, child
refuses, Child's, not yet weaned, other)

Size at birth (average+, small)

Child immunized against measles (yes, no)

Social and Demographic Variables

Region (Nairobi, Central, Coast, Eastern, Nyanza, Rift Valley, Western)
Residence (urban, rural)

Mother's education (none, primary, secondary+)

Mother works (yes, no)

Mother watches television weekly (yes, no)

Mother listens to radio weekly (yes, no)
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Husband's education (none, primary, secondary+)
Husband's occupation (mother never married, not working,
professional, unskilled-manual, skilled-manual, agriculture/other)
Religion (Christian, Muslim, none/other)
Possession score (maximum score of 4 based on
the availability of electricity and ownership of a TV, radio, and refrigerator)
Main wall material (mud/dung, wood and iron, bricks/cement/stone)
Source of drinking water (private tap, public tap, well with pump, well with out
pump, surface water)
Main roof material (tiles/other, wood/timber, grass/thatch)
Number of dead children (0, 1, 2+)
Number of children at home (1, 2, 3, 4, 5+)
Number of children under five at home (1, 2-3, 4-9)

Because appropriate child feeding practices are age dependent, initially separate analyses were conducted
for individual age groups. Risks of malnutrition were compared with optimal feeding practices for each of the
dietary age groups listed above. However, because child feeding practices are also highly related to demographic
and socio-economic characteristics, such as maternal education, age, and socio-economic status, the age-specific
bivariate analyses between diet and stunting and diet and wasting showed no association suggesting that socio-
economic factors were more important than the dietary information in the relationships under study.
Consequently, the model presented here includes all children.

5.6  Risk Factors for Stunting

The important determinants of stunting are as follows: Ethnicity, mother's education, possession score,
child's age, number of children under five at home, diarrhoea in the previous two weeks, and child sex (Table
5.3). Using the Luhya children, the largest group surveyed, as the reference category, Swahili and Mijikenda
children were found to have a 39 percent higher risk of stunting, relative to the Luhya, and the Kamba children
were found to have a 76 percent greater risk. As expected, higher maternal education was found to be protective
for stunting. Children whose mothers had at least a secondary education were 32 percent less likely to be stunted
than those whose mothers had no education. Possession score was also related to stunting in the expected
direction: using children from households with a possession score of 0 as the reference group, children from
households with a possession score of 2 or more (i.e., having 2 or more appliances) had a 59 percent lower risk
of stunting.

Not surprisingly, the risk of stunting increases with child age as stunting is a cumulative process that
occurs over the course of many individual insults of nutritional deprivation and/or illness. Children between 0
and 5 months of age have the lowest risk of stunting. Those age 6-11 months have over two times the risk of
younger infants, and beyond 12 months the risk of stunting continues to rise until at age 18-23 months it is more
than 6 times that of the youngest infants. This dramatic rise with age reflects the cumulative effects of repeated
illness, inadequate nutrient intake, and most importantly their negative interactive effect during this critical period
of child development. At 4 years of age, the net relative risk of stunting is nearly five times that of the youngest
infants. This is the time when diarrhoeal disease and ARI decrease to relatively low levels.

Children who had diarrhoea in the previous two weeks were 27 percent more likely to be stunted
compared to children who did not have diarrhoea. Also, male children were about 28 percent more likely to be
stunted compared to female children. Lastly, children who live in homes where there are 4 to 9 children under
the age of five were 38 percent more likely to be stunted than those in homes with 0 or 1 child.
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Table 5.3—Continued
Table 5.3 Estimated net relative risk of stunting and
wasting Net relative risk
Estimated net relative risk of stunting and wasting for Background . .
children under five years, by background characteristics, characteristic Stuating Wasting
Kenya 1993
Child's age (months)
Net relative risk 0-5 1.000'% .000*
6-11 2.386°1.016
Background 12-17 4.348°2.433°
characteristic Stunting ~ Wasting 18-23 6.573%2.502°
24-29 4.850:1.143
Province 30-355.143"1.218
Nairobil.000" 36-475.109°0.989
Central 2.525 48-594.688°1.006
Coast8.900°
Eastern5.210° Total no. of children
Nyanza3.569 in household
Rift Valley5.596" 11.000%
Western2.665 21.894
31.582
Ethnicity 4 2.486°
Kalenjinl.100 5+ 2275°
Kambal.759" No. of child
Kikuyul.089 _ 0. 0 ren
Kisii0.890 under five in household
Luhyal.000* 0-1 1.000*
Luol.085 2-30.995b
Mﬁx"u/Embul.llS 4-91.381
g@;'{;pf;’ss. Size of child at birth
Othcwl6§0' Smallvery small 1.615® Average+1.000®
Mother's education : S]c{:jotl' 31‘8%1
Nonel.000* & .
d!f!” +0.681"
Secon 681 Diarrhoea (2 weeks)
P . 1 Yes1.275°
01 ooolon score NOI.OOO.
10.995 b * Overall 05
s E03 ot i s
N 1 rc Ol one 10r av: OoWners O
Main wall material | eletriaty, rdio.teevision. or yefnigerator.
. Maximum score of 4.
Wood and iron®1.108 2 Includes woodx,t timber and corrugated iron.
Mud/dungl.000*

5.7  Risk Factors for Wasting

Risk factors for wasting reflect differences in the etiologies and age-specific patterns of wasting
compared with stunting (Table 5.3). Not surprisingly, infants less than 5 months of age are least likely to be
wasted. This is the result of breastfeeding which is nearly universal and protective of child health during this
period. However, during the age interval 12 to 23 months infants are nearly two and a half times more likely to
be wasted compared with younger infants. This dramatic increase in risk reflects a high diarrhoea prevalence and
inadequate intake of nutritious complementary food. The combined effects of diarrhoea and inadequate food
intake are significantly more deleterious to child nutritional status than either alone.
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Province was also significantly associated with the net relative risk of wasting. Compared to children
in the city of Nairobi, children in the Eastern and Rift Valley Province face over five times the risk, and children
in the Coast Province have nearly nine times the risk of wasting. Main wall material and the total number of
children in the home were also significantly associated with wasting in the expected direction. Compared to
children whose homes were made from mud and dug, children who live in homes made from bricks, cement or
stone had a 40 percent lower risk of wasting. Additionally, children from homes with 4 or more children were
over two times more likely to be wasted than a child who was the only child at home. Lastly, children perceived
by their mothers as being small at birth were 1.6 times more likely to be wasted as children perceived by their
mothers as average or large size at birth.

5.8  Summary and Recommendations

Child nutritional status is largely associated with age of child, infant feeding practices, and factors
associated with poverty. The early introduction of complementary foods, the limited availability of nutritious
complementary foods, poor sanitation and hygiene, disease and the interactive negative effects of malnutrition
and disease, result in high rates of both stunting and wasting.

Thus, the key recommendations to improve child nutritional status are as follows:

u Public health efforts to improve child feeding behaviours should focus on the first two years of
life. Specifically, these efforts should concentrate on encouraging women to exclusively
breastfeed for the first 4 to 6 months and then introduce nutritious weaning foods. Women
should also be encouraged to use oral rehydration therapy during diarrhoeal episodes.

u As a long-term strategy, efforts should be made to improve educational opportunities for female
children.
u As a long-term strategy, efforts should also be made to improve environmental sanitation to

prevent exposure to diarrhoeal pathogens.
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CHAPTER 6

NUTRITIONAL STATUS OF WOMEN

Women's nutritional status prior to conception and during pregnancy is important both as an indicator
of overall women's health and a predictor of pregnancy outcome for both the mother and infant. Women of
childbearing age are particularly vulnerable to malnutrition because of the large nutritional costs associated with
pregnancy and lactation. In Kenya, great strides have been made in reducing the national fertility rate; it has
dropped from 8.1 births per women in the mid-1970's to 5.4 births per women in the early nineties. The average
woman, however, is still bearing over five children during her reproductive years and is thus repeatedly
challenged by the nutritional stress of reproduction. In this final chapter, anthropometric measures of women
of reproductive age are described and the implications for maternal and child health discussed.

6.1 Background

Maternal nutritional factors, including low caloric intake or low gestational weight gain, low prepregnant
weight, and maternal shortness or young age at pregnancy, are the most important determinants of poor fetal
growth or intrauterine growth retardation TUGR) in developing countries (Kramer, 1987). These factors alone
account for over half of the difference between the rates of IUGR in developed compared with rural developing
countries (Krasovec and Anderson, 1991). IUGR infants have a higher risk of perinatal mortality and other
adverse outcomes. Additionally, women who gain too much weight given their prepregnancy weight for height
have a higher risk of delivering a high birth weight baby, with resulting increased rates of prolonged labor,
shoulder dystocia, cesarean delivery, and birth trauma (IOM, 1990).

Prepregnancy weight is an important determinant of birth weight in both developed and developing
countries (IOM, 1990). Gestational weight gain is also an important determinate of fetal growth, with the optimal
gestational weight gain based on prepregnancy weight-for-height. To minimize poor pregnancy outcomes,
women with lower prepregnancy weight-for-height need to gain more weight than women with high prepregnancy
weight-for-height. The recommended weight gain ranges for pregnant women are shown in Table 6.1. However,
the high pregnancy weight gains associated with positive pregnancy

outcomes for women w1th' low prepregnancy weight may be Table 6.1 Recommended weight gain
unrealistic for many women in developing countries (Krasovec and ——“e_s for pregnant women
Anderson, 1991). Therefore, it is important to focus attention not
only on pregnant women but on improving the nutritional status of Recommended total weight gain ranges for
women in general so they do not enter pregnancy in a nutritionally pregnant women, by prepregnancy body
disadvantaged state. mass index (BMI)
.. . Prepregnant

The nutritional cost of pregnancy has been estimated at weight-for-height Recommended
85,000 kcals. This figure assumes that women will store some category weight gain (kg)
35,000 kcals of fat for lactation (Hytten, 1980). More recent work
suggests that the energy cost of pregnancy is closer to 55,000 kcals Low (BMI <19.8) 12.5-18.0
(IOM, 1990). Nevertheless, the US Recommended Dietary Normal (BMI of 19.8
Allowances recommends that pregnant women consume an additional Ifn‘? 26'0)1\41 260 11.5-16.0
300 kcals per day during their second and third trimesters based on mgzhgfoB) e 7.0-11.5
Hytten's estimate. The USRDA also recommends that lactating
women consume an additional 300 kcal per day. These additional Source: IOM, 1990
kcals must be consumed above a woman's regular food intake to
maintain energy balance.
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6.2  Data Collected
Matemnal height and weight measures were collected from women Table 6.2 Distribution of mother's
having living children under the age of five years. This selection criteria ages
produces a sample that is biased toward women who are between 20 and Percent distribution of mother's
39 years of age, as this is the age interval in which women are most likely ages, Kenya 1993
to have a child under five years (Table 6.2). Consequently, the age
intervals 15 to 19 and 40 to 49 years ar¢ underrepresented. Age Percent
‘Women were weighed on a digital scale and weight was recorded ;1;(5):5 2322
in kilograms to the nearest 100 g. Height was measured using a standard 25-29 254
anthropometer specifically made for the survey and recorded to the gggg ﬁ:g
nearest millimetre. A total of 3,285 women were measured, of whom 332 40-44 62
(10 percent) were only pregnant, 1,857 (57 percent) were only lactating, 4549 22
32 (1 percent) were both pregnant and lactating and 32 percent were Total 100.0
nonpregnant and nonlactating (NPNL) at the time of the survey (Table Number of women 3,285
6.3).
6.3 Indicators of Maternal Nutritional Status

To date, the assessment of nutritional status in nonpregnant women has been based on normative
distributions (Krasovec and Anderson, 1991). Commonly used anthropometric references for adult women
represent averages of the healthy populations studied and should not necessarily be interpreted as "ideal" or
desirable.

Table 6.3 Nutritional status of mothers
Mean, standard deviation and median for height, weight, and body mass index (BMI) of mothers age 15 to 49 years, Kenya 1993
Pregnant mothers Nonpregnant mothers
Nonlacting Lactating Lactating Nonlactating
Standard Standard Standard Standard
Anthropometric devia- devia- devia- devia-
variable Mean tion Median Mean tion Median Mean tion Median Mean tion Median
Height (cm) 1593 62 1586 159.5 39 160.3 1593 62 159.0 159.1 6.0 159.0
Weight (kg) 579 91 569 554 89 536 552 86 542 566 100 552
BMI' 228 29 223 217 32 209 217 29 214 223 35 217
Number 332 32 1,857 1,064
T Body mass index

Weight is predominantly a measure of current nutritional status and is often used as an indicator of
overall health and nutritional status. The desirable or appropriate level of weight at different stages of the life
cycle, however, is still unknown. It has been found, though, that women who weigh less than 40 kg are at a high
obstetric risk.
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Height is a measure of past nutritional status as well as the genetic potential of the individual. It also
reflects, in part, the cumulative effect of social and economic status over generations. No international standard
exists for adult women's height, however, women whose height falls below 145 cm have been found to be at a
greater risk of maternal mortality than taller women. This relationship reflects the association between short
stature and small pelvic size which can result in obstructed labor (WFPHA, 1983). Additionally, short stature
is associated with young age at pregnancy. Young women may have an immature pelvis, which can lead to
cephalopelvic disproportion (Liljestrand, 1985). Short stature is correlated with low birth-weight infants, high
risk of stillbirth, and high rate of miscarriage (Krasovec and Anderson, 1991).

Body mass index (BMI) or Quetlet index, calculated as (weight in kilograms/height in metres squared),
can be used to assess women's nutritional status. It was originally developed to diagnose obesity but, more
recently, James et al. (1988) have advocated its use for assessing chronic energy deficiency (CED). CED has
been defined "...as a steady state at which a person is in energy balance although at a cost either in terms of risk
to health or as an impairment of functions and health" (James et al., 1988).

The key advantage of using BMI to assess maternal nutritional status is that it is a self-contained ratio
and does not require reference tables. Data from well-nourished populations show that a normal range maternal
BMI s between 21.5 and 23.1. The International Dietary Energy Consultative Group suggests that Quetlet BMIs
between 17.0 and 18.4 are indicative of Grade I (moderate) CED, those between 16.0 and 17.0 of Grade II CED,
and those below 16 of Grade III (severe) CED (James et al., 1988). A Quetlet BMI of 12 is the absolute lower
limit compatible with life. At the other extreme, women who are 20 percent overweight have BMIs between 25.8
and 27.3 whereas those who are severely overweight, i.e., 40 percent overweight, have BMIs between 30.1 and
32.3.

6.4  Height and Weight

The mean, standard deviation and median for height and weight of pregnant, lactating and nonpregnant
Kenyan mothers is shown in Table 6.3. For all the mothers in the sample, the mean height was 159 cm and less
than one percent were under 145 cm (Table 6.4). The mean weight of pregnant women was 57.9 kg, of lactating
women was 55.2 kg, of pregnant and lactating women was 55.4 kg and of nonpregnant nonlactating women was
56.6 (Table 6.3). Women who weighed less than 40 kg. were only found among the pregnant nonlactating women
where less than one percent met this criteria (Table 6.4).

6.5 Body Mass Index

The mean BMI for non pregnant non lactating Kenyan women was 23.3 and for lactating women, it was
21.7. These values are within the normal range as specified from data from a well-nourished population. Using
the James classification, the distribution of BMIs was calculated (Table 6.4). Nearly 11 percent of lactating
women and 7.5 percent of the non-pregnant non-lactating women meet the criterion for chronic energy deficiency,
or a BMI of less than 18.5. This level of underweight is indicative of poor maternal nutritional status, which pits
women and their future pregnancies at risk. The BMI criterion for CED is not valid for pregnant women and,
therefore, comparisons between pregnant and non-pregnant women should not be made using this indicator.

A number of demographic, social and economic factors were associated with low BMIs, defined as below
18.5 kg/m 2, and high BMIs, defined as greater than 25.0 (Table 6.5). The variables identified as important in
the bivariate analyses, and presented in the first and third columns of Table 6.5, have been included in the
multivariate analyses in order to determine their net effects on low and high BMI. The odds ratios derived from
the logistic regression analysis were used to estimate the net relative risks of these factors for both CED and
overweight.
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able 6.4 Distribution of mothers> height, weight and
Percent distribution of mothers' height, weight, and body mass index (BMI), Kenya 1993
Pregnant mothers Nonpregnant mothers
Indicator Nonlacting Lactating Lactating  Nonlactating
Height (cm)
<145 0.5 0.0 038 0.8
145-149.9 5.1 0.0 59 5.6
150-154.9 19.6 174 173 189
155-159.9 354 294 32.8 323
160-164.9 19.7 399 252 26.6
165-169.9 16.1 132 13.7 122
170+ 37 0.0 43 36
Total 100.0 100.0 100.0 100.0
Weight (kg)
<40 0.5 0.0 14 1.7
40-44.9 34 : 45 82 63
45-49.9 10.8 27.0 19.7 19.6
50-54.9 273 313 24.6 21.7
55-59.9 24.5 16.7 213 20.8
60+ 334 20.5 248 29.9
Total 100.0 100.0 100.0 100.0
Body mass index
(kg/m’)
<16 0.0 0.0 04 0.6
16-16.9 0.0 0.0 1.6 0.9
17-18.49 29 12.8 89 6.0
18.5-25.79 84.1 ’ 76.2 80.2 792
25.8+! 13.0 11.0 9.0 132
Total 100.0 100.0 100.0 100.0
<18.5 29 12.8 102 1.5
" Women who are 20% overweight and above.

6.6  Maternal Chronic Energy Deficiency

The important determinants of CED among Kenyan women are ethnicity, whether the mother has an
underweight child, the mother’s level of literacy, household possession score, and whether the mother had
assistance at her last birth (Table 6.5). As has been mentioned previously, ethnic background acts as a surrogate
for other factors associated with nutritional status such as cultural practices and a person's region of residence.
Luhyas were chosen as the ethnic group reference for the multivariate analysis because they were the largest
group in the sample. Compared to the Luhya mothers, the Kamba and the Kisii mothers were twice as likely to
be malnourished and the Kalenjin mothers were over two and a half times as likely. Additionally, the Merw/Embu
and the Mijikenda/Swahili mothers were three times more likely to be under weight than the Luhya mothers.
Luhyas primarily reside in the Western province which unlike many provinces in Kenya has large parcels of
arable land and abundant rainfall. These rich natural resources help maintain food security in the province.
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Table 6.5 Prevalence and estimated net relative risk of low body mass

and high body mass among nonpregnant mothers

Percentage of nonpregnant mothers age 15 to 49 years who have low body
mass and high body mass and the estimated net relative risk of low body
mass and high body mass by background characteristics, Kenya 1993

BMI<18.5 BMI>25.0
Net Net
Background relative relative
characteristic Low risk High risk
Mother’ s age
15-19 9.0 3.2 1.000*
20-24 8.1 4.7 1.310
25-29 9.0 9.9 1.926%
30-34 10.2 13.8 3.413°
35-49 113 14.8 4.033°
2=2921 NS p<0.0001
Residence
Urban 4.5 213
Rural 10.2 8.1
n=2921 p<0.0004 p<0.0001
Province
Nairobi 35 21.2 1.000*
Central 6.6 13.2 0.817
Coast 144 9.0 0.601
Eastern 12.0 67 0467
Nyanza 93 72 os1®
Rift Valley 122 134 1.012
Western 46 6.1 0548
2=2921 p<0.0001 p<0.0001
Ethnicity
Kalenjin 143 2626 89
Kamba 10.8 2157 8.1
Kikuyu 6.6 1.617 163
Kisii 9.2 2.024* 9.2
Luhya 43 1.000° 82
Luo N 1.750 9.6
Merw/Embu 14.6 3.028" 64
Mijikenda/Swahili 18.6  3.098* 6.2
Other 11.2 2.490* 10.3
n=2921 p<0.0001 p<0.0001
Mother's level of literacy
Reads easily 65 1000 114
Reads with difficulty 10.8 1.410° 99
Cannot read 167 1P 5.7
n=2914 p<0.0001 p<0.0001
Mother's occupation
Not working 10.2 124
Professional/other! 5.8 20.5
Skilled labor 15 129
Unskilled labor 144 123
Agriculture 120 10.2
n=2906 p<0.0007 p<0.0001
Father's occupation
Not working 59 15
mother never married 9.7 7.0
Professional/other’ 5.2 16.8
Skilled labor 10.3 9.1
Unskilled labor 82 104
Agriculture 12.0 19
n=2887 p<0.01 £<0.0001

Table 6.5—Continued
BMI<18.5 BMI>25.0
Net Net
Background relative relative
characteristic Low sk High risk
Father's education
No education 17.0 5.1 1.000*
Primary 10.0 83 1.768"
Secondary+ 6.8 137 2.100°
n=2588 p<0.0001 p<0.0001
Possession score’
0 11.4 1.000* 83 1.000*
1 9.4 0993 133 1398
2+ 16 0227 390 2844
n=2901 p<0.0001 p<0.0001
Assistance at last delivery
Nurse/doctor 7.1 1.000* 13.7
Trained birth attendant 83 1024 7.0
Traditional birth attendant 19.1 1.803° 716
Relative 11.0 1149 5.6
No onc/other 84 0.983 17
0=2920 p<0.0001 p<0.0001
Main wall material
Mud/dung 114 6.2
Wood/timber/
Corrugated iron 0.7 10.5
Bricks/cement/
Stone blocks 5.2 18.5
0=2900 p<0.0001 p<0.0001
Type of floor material
Natural® 10.5 6.2 1.000*
Finished* 6.2 200  3.743°
n=2898 p<0.0005 p<0.0001
Reads newspaper weekly
Yes 78 125
No 124 53
n=2919 p<0.0001 p<0.0001
‘Watches television weekly
Yes 32 25.1
No 10.2 8.1
n=2912 p<0.0001 p<0.0001
No. live births
13 8.0 17
4-8 11.5 11.5
9+ 84 13.6
n=2921 p<0.006 p<0.0005
No. of children under five
0-1 73 120
23 104 8.6
49 15.3 9.4
n=2921 p<0.001 p<0.01
Has a wasted child <5 years
Yes 17.4 1820 4.8 0.516*
No 74 1.000* 112 1.000*
n=2921 p<0.0001 p<0.0001
Note: Level of significance determined using Chi-square test,
* Ovcnll p<0.05.
p<l) 05 compared with reference category.

' Includa technical, clerical, managerial and sales occupations.

2 Score of one for availability/ownership of clectricity, radio, television, and/or|
Maximum score of 4.

refrigerator.
3 Baked carth/dung

‘Canmt.wnylorsphaltmps.ccrmculqparquetorpohshedwood.
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Whether a woman has a malnourished child is also associated with maternal CED. Mothers with children
whose weight-for-age Z-score is less than -2 standard deviations below the median based on the NCHS reference
are nearly twice as likely to be malnourished than mothers whose children are not underweight. This reflects
general poverty and difficulty in securing food at the household level.

A women's level of literacy is also a good predictor of maternal CED. Women who read with difficulty
are 40 percent more likely, and women who can not read at all 70 percent more likely, to be malnourished than
women who can read with ease. While literacy could reflect wealth of a household, education for women has been
shown to strengthen a women's position within and outside the family (Caldwell, 1988). The ability to read may
demonstrate greater access to health and nutrition messages and a greater ability to act on acquired nutrition
knowledge to change the nutritional situation of the women and her family. As was seen in chapter 5, children
with mothers who had attended at least secondary school were 30 percent less likely to be stunted than children
whose mother's had no education.

Women in households that own two or more electrical appliances are 77 percent less likely to be
undernourished when compared with women in households that have no appliances. This shows the association
between wealth and nutrition.

Attendance at during delivery is another indicator of wealth, but it also reflects a woman's access to
health care. Women who were attended at their last delivery by a doctor or a nurse were nearly half as likely to
be under messages as women who were aided by a traditional birth attendant.

6.7  High Body Mass

The important determinants of high body mass, or overnutrition, among Kenyan mothers are older
maternal age, not having an underweight child, province of residence, husband’s occupation, husband’s education,
the household possession score and the type of floor material used in the home.

As has been shown, young women have a greater risk of being underweight than older women. The net
relative risk of overnutrition increases with age. Women in the 25-29 age group were twice as likely to be
overweight than women in the 15 to 19 year group. The women in the 30 to 34 age group, however, were over
three times more likely and the women in the 35-49 year age group were four times more likely to be over weight
than the young 15 to 19 year old mothers.

Women with children who are wasted are about 50 percent less likely to be overnourished compared with
women with normal weight children. This reflects a shortage of food at the household level.

Province of residence is also a predictor of overnutrition. Women from the Eastern, Nyanza and Western
provinces are around as likely to be over nourished compared with women who live in the city of Nairobi. As
discussed earlier, province may be a proxy for other factors such as access to food, health care, wealth and
parasites that were not measured in the survey.

Father's education is also an indicator of women's overnutrition. The more educated a man is, the more
likely he is to have a high income and hence increase the purchasing power of the household. Women whose
youngest child's father has at least a primary education are nearly twice as likely to be overnourished as women
whose youngest child's father has no education.

Lastly, women in households that own two or more electrical appliances are around three times more
likely to be over nourished when compared with women in households that have no appliances and women who
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live in homes with finished floors are nearly four times more Iikely to be over messages when compared with
women whose homes have natural floors. As with CED, this shows the association between wealth and nutrition.

6.8 Summary and Recommendations

In summary, the associations between maternal nutritional status and factors measured in this survey
reflect the overwhelming influence of poverty and low educational attainment. Although the mean BMI of non-
pregnant Kenyan women is within the normal range, 7.5 percent of the NPNL women, 3 percent of pregnant
women, 11 percent of lactating women and 13 percent of pregnant and lactating women had BMIs below 18.5.
This level of underweight is indicative of poor maternal nutritional status, which puts women and their present
and future pregnancies at risk. Although the incidence of low birth weight is 8.4, this figure is based on the 46
percent of infants whose mothers could report birth weights. Knowledge of birth weight likely reflects hospital
births, which in turn are associated with urban residence, maternal education, and higher socio-economic status.
Children whose birth weights are unknown are more likely to have had low birth weight.

Strategies to improve maternal nutritional status of Kenyan women need to focus on both short- and
long-term efforts. Long-term strategies include the following:

| Improve the nutritional status and health of adolescent girls.

= Promote women’s income earning opportunities in an effort to improve the nutritional status of
all household members.

= Improve access to education for young girls and women.

Short-term strategies include the following:

u Improve the energy balance of pregnant and lactating women by improving the quantity and
quality of their diets and by promoting appropriate technologies to reduce their workloads.

= Improve the energy balance of NPNL women by improving their dietary quantity and quality
and minimizing their energy expenditure so that these women enter into pregnancy in the best
possible nutritional state.

u Improve access to reproductive health services to improve child spacing—ideally two years or
more between births—thus allowing women time to recuperate nutritionally.
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APPENDIX A

SAMPLE DESIGN

The KDHS sample points were selected from a national master sample maintained by the Central Bureau
of Statistics, the third National Sample Survey and Evaluation Programme. A total of 536 clusters—92 urban
and 444 rural—were selected for coverage in the KDHS. Of these, 520 were successfully covered. Sixteen
clusters were inaccessible for various reasons.

Asin the 1989 KDHS, selected districts were oversampled in the 1993 survey in order to produce more
reliable estimates for certain variables at the district level. Fifteen districts were thus targeted in the 1993 KDHS:
Bungoma, Kakamega, Kericho, Kilifi, Kisii, Machakos, Meru, Murang’a, Nakuru, Nandi, Nyeri, Siaya, South
Nyanza, Taita-Taveta, and Uasin Gishu; in addition, Nairobi and Mombasa were also targeted. Although six of
these districts were subdivided shortly before the sample design was finalized, the previous boundaries of these
districts were used for the KDHS in order to maintain comparability with the 1989 survey. About 400 rural
households were selected in each of these 15 districts, just over 1,000 rural households in other districts, and
about 1,800 households in urban areas, for a total of almost 9,000 households. Due to this oversampling, the
KDHS sample is not self-weighting at the national level. Women between the ages of 15 and 49 were identified
in these households and interviewed.

A total of 8,805 households were selected, of which 8,185 were found to be occupied. Of the occupied
households, 7,950 were successfully interviewed, yielding a household response rate of 97.1 percent. Of all
eligible women, 94.8 were successfully interviewed (7,540) and information on 5,642 living children under five
years of age was collected.

In the analyses used for this report, only children with complete and plausible height and weight values
and valid date of birth information were included. Thus, 4,763 children 0-59 months of age were included.
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APPENDIX B

HOUSEHOLD AND RESPONDENT
BACKGROUND CHARACTERISTICS

Demographic Factors

A total of 4,763 children under the age of five years are included in the analyses presented in this report.
Table B.1 shows the distribution of these children by province and urban/rural residence, according to the sex
of the child. The pattern of distribution reflects the general population distribution within the country. Over 80
percent of the children surveyed are from rural areas; this is similar to the distribution of the total population.
There are more girls than boys included in the sample.

Almost 60 percent of mothers are non-migrants. The rest have migrated from their birth place to their
current place of residence at some time in the past (Table B.2). There are large provincial differences in
migration status. Over three-quarters of mothers living in Coast, Eastern and Nyanza provinces, for example,
are still living in their birth place. In contrast, less than one-third of mothers in Nairobi and Western provinces
are non-migrants. Mothers living in urban areas are more likely than those in rural areas to be migrants.

Among children less than five years of age, an average of 3.3 children were found in the home during
the period of the survey, but this varied significantly by province and urban/rural residence (Table B.3). Mothers
(with children born in the last five years) in Eastern and Western provinces had an average of 3.4 children at
home compared with just 2.3 children in Nairobi province. More children are found at home in rural areas than
in urban areas.

The mean number of children ever born (in the homes of mothers with children less than five years of
age) is 4.4. In the Western province, among mothers with children less than five years of age, women had the
greatest number of children ever born (4.9) and those in Nairobi had the fewest number ever born (2.7). In urban
households fewer children (3.1) were born to mothers with children under five years compared with rural
households (4.6).

Each woman has lost, on average, 0.4 children. The proportion of children who have died is highest in
Nyanza province and lowest in Nairobi province. Rural mothers are more than twice as likely to lose a child as
urban mothers. The number of children who have died in a family is known to be associated with the risk of
malnutrition of surviving siblings.

Maternal, Social and Economic Factors

Table B.4 shows the percent distribution of children under five years by age of mother, according to
province and urban/rural residence. The mothers sampled in Nairobi province tend to be younger than those in
other provinces. The percentage of mothers under 25 ranges from 30 percent in Western province to 49 percent
in Nairobi province. There is also significant difference in age among mothers living in urban and rural areas;
mothers of rural children sampled tend to be older than mothers of urban children.

Over 80 percent of the mothers with children under five years of age have been to school, with about one-
fourth of mothers having attained secondary levels of schooling or higher (Table B.5). Wide variations are
observed when mother’s education is examined by province and urban/rural residence. The highest proportion
of mothers who have never been to school are found in Coast province (43 percent), compared with less than 10
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percent in Nairobi and Central province. The highest proportion of mothers who have reached secondary school
or higher is found in Nairobi (48 percent). Rural mothers are less likely to have attained secondary or higher
levels of education than their urban counterparts, 19 and 52 percent, respectively.

Over 40 percent of mothers with children under five years of age are not employed (Table B.6). Eighteen
percent of mothers are engaged in skilled manual activities, another 18 percent are unskilled manual workers,
while 13 percent work in agriculture and 5 percent in professional, managerial and technical positions. A higher
proportion of mothers in Coast and Rift Valley provinces do not work compared with other provinces. Urban
mothers are more likely to be in non-agricultural occupations than rural mothers.

About one-third of mothers take their children to work with them on a regular basis (Table B.7). The
practice of mothers bringing children to work is more common in Coast province (52 percent) compared with the
Nairobi and Western provinces (21 and 23 percent, respectively). More mothers in urban areas do not take their
child to work than in rural areas.

More than half of the working mothers depend on family members or relatives to care for their children
while they are at work (Table B.8). Variations across provinces and urban/rural residence are evident in the
provision of child care for working mothers. In three provinces, Eastern, Nyanza and Western, a higher
proportion of working mothers rely on family members or relatives for child care compared with working mothers
in other provinces. In Nairobi over 40 percent of children are usually attended to by neighbors and friends or
service personnel when their mothers are working. Similarly, children in urban area more likely to be attended
to by a neighbor, friend or outside care than rural children. Rural mothers more often care for their children than
urban mothers.

Eighty-seven percent of the mothers are currently married or living with a partner; 7 percent are widowed,
divorced or separated and 7 percent have never been married (Table B.9). Mothers in Eastern province are less
likely to currently be in union than those in other provinces. The highest proportions of never-married mothers
are observed in the Central, Eastern and Rift Valley provinces. There is no significant difference in the
proportion of rural or urban mothers who are currently in union.

Ninety-one percent of husbands have had formal education, a slightly higher percentage than their female
counterparts (Table B.10). Thirty-seven percent of husbands have received secondary or higher education
compared to 23 percent of mothers. The best educated husbands live Nairobi province. Urban husbands are
more than twice as likely to have attained secondary levels of schooling or higher than rural husbands.

Three-quarters of the mothers live with their husbands, but large differences are evident among regions
and by urban/rural residence (Table B.11). Mothers are more likely to live with their husbands in Nairobi
province (over 90 percent) than in other provinces, and urban mothers are more likely than rural mothers to live
with their husbands.

Just 2 percent of husbands are not employed (Table B.12). Over 60 percent of the husbands are manual
workers, while approximately one-fifth of husbands work in agricultural or other occupations. Another 15
percent of husbands are professional, technical or managerial workers. Husbands in Nairobi province are more
likely to wortk in professional, technical, managerial, clerical and unskilled labor occupations and less likely to
work in agricultural or other occupations than husbands in other provinces. Urban husbands are more likely to
work in professional, technical, managerial, service and unskilled manual labor positions, while rural husbands
are more likely to work in skilled manual, agricultural or other occupations.

Seventeen percent of children live in households without toilet facilities, and over 70 percent depend on
traditional pit toilets (Table B.13). Children in Coast and Nyanza provinces are less likely to have toilet facilities
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in their households than children in other proilihces; Flush toilets are more common in Nairobi province
compared with other provinces. Traditional pit toilets are by far the most common type of toilet facility in rural
areas. In urban areas, however, flush toilets are more often found in households where children under five live.

In Kenya, there are a number of household sources for drinking water. The type of source most
commonly in use varies by both region an urban/rural residence (Table B.14). In Nairobi province, the source
of drinking water for 90 percent of children comes from a private or public tap compared with less than 20
percent of children in Nyanza, Rift Valley and Western provinces. In contrast, over one-half of children under
five years of age in Eastern, Nyanza and Rift Valley provinces live in households where surface water is the
household source of drinking water. Urban residents are more likely to have a private tap than any other source
of water (52 percent), while rural residents are more likely to drink from surface water (55 percent).

Over three-quarters of children under five years if age live in homes with earth or dung floors, although
the proportion varies by province and urban/rural residence (Table B.15). For example, while 84 percent of
children in Nairobi province reside in houses with cement or finished floors, the majority of children in other
provinces live in a homes with a earth or dung floors. Only 21 percent of urban children live in households with
earth or dung floors, compared with 84 percent of rural children.

Almost two-thirds of mothers listen to the radio everyday, and about 9 percent watch television at least
once a week (Table B.16). There are large differences between provinces and by urban/rural residence. For
example, over 80 percent of mothers listen to the radio daily in Nairobi province compared to just over one-half
of mothers in Coast province. The percent of mothers who watch TV weekly ranges from 4 percent in Eastern
and Nyanza province to 36 percent in Nairobi. About 80 percent of urban mothers listen to the radio daily and
37 percent watch television each week, while 60 percent of rural mothers listen to the radio each day and only 5
percent watch television weekly.

Seventy-one percent of children under five belong to households that do not own bicycle that could be
used as a method of transportation (Table B.17). Children in Western province are more likely than children in
other provinces to live in a household that owns a bicycle. Ownership of a bicycle is higher among rural
households with children under five (30 percent) than in urban households with children under five (21 percent).

Devised as a proxy for wealth, the possession score sums up a household’s assets, with one point each
scored for the ownership of a radio, a refrigerator, and a television set and for the availability of electricity. A
score of zero refers to the poorest households, while a score of 2 to 4 represents the wealthiest households. Table
B.18 shows that 42 percent of children live in households that lack access to any of these amenities, while 50
percent possess one, and 7 percent possess two or more. The percentage of children with a possession score of
at least one varies from 50 percent in Nyanza province to 83 percent in Nairobi province. Rural children are
about twice as likely to have a score of zero as urban children. The fact that over 40 percent of the children
belong to households with a zero possession score suggests widespread poverty.

Antenatal care

The use of antenatal services was quite high among the mothers interviewed. About 96 percent had
consulted a trained medical practitioner during the pregnancy of the child (Table B.19). Large variations in
receipt of antenatal services by a trained medical practitioner were not found across provinces. Urban mothers
are more likely to receive antenatal care from a doctor, while rural mothers are more likely to receive antenatal
care from a nurse or midwife.
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[able B.1 Children weighed and measured
Percent distribution of male and female children under five years in the
Kenya DHS nutrition sample, by province and residence, Kenya 1993
Children measured
Number
Province and of
residence Male Female Total children
Province
Nairobi 52.4 47.6 100.0 166
Central 48.0 52.0 100.0 598
Coast 52.0 48.0 100.0 377
Eastern 47.9 52.1 100.0 984
Nyanza 51.8 482 100.0 778
Rift Valley 512 48.8 100.0 1,031
Western 48.8 51.2 100.0 830
Residence
Urban 48.2 518 100.0 537
Rural 50.1 49.9 100.0 4,226
Total 49.9 50.1 100.0 4,763
Table B.2 Duration of r_qgjdggcé

Percent distribution of children under five years by number of years the mother has resided at

the current location, according to province and residence, Kenya 1993

Duration of residence (years)

Number
Province of
and residence <5 5-9 10+ Always  Total'!  children
Province
Nairobi 16.3 13.1 40.6 30.0 96.4 160
Central 22.1 18.5 17.3 42.0 98.3 588
Coast 7.1 3.3 10.9 78.7 97.1 366
Eastern 1.3 55 10.6 76.6 98.9 973
Nyanza 6.0 4.4 6.0 83.6 96.3 749
Rift Valley 16.8 9.8 15.1 58.3 98.3 1,013
Western 17.8 19.5 38.1 24.6 97.6 810
p<0.0001
Residence
Urban 27.2 13.9 23.6 353 96.5 518
Rural 11.4 10.0 16.8 61.8 97.9 4,141
p <0.0001
Total 13.1 10.4 17.5 58.9 97.8 4,659

Note: Levels of significance determined using Chi-square test.
! Total does not add to 100 due to the exclusion of visitors.
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Table B.3 Mean number of living and dead children
Among women with children less than 5 years of age, the mean number of children living
at home (and SD), the mean total number of children ever born (and SD), and the mean
number of dead children per mother ( and SD), by province and residence, Kenya 1993
Number of
children Total number Number of
at home of children dead children Number
Province and of
residence Mean (SD) Mean (SD) Mean (SD) children
Province
Nairobi 2.25 (1.20) 2.65 (1.82) 0.04 (0.27) 165
Central 3.06 (1.43) 3.78 (2.46) 0.13 (0.38) 598
Coast 3.21 (1.45) 4.24 (2.49) 0.47 (0.84) 377
Eastern 3.39 (1.45) 4.58 (2.91) 0.32 (0.67) 984
Nyanza 3.26 (1.46) 4.54 (2.58) 0.72 (1.15) 777
Rift Valley 3.34 (1.48) 4.55 (2.88) 0.24 (0.57) 1,030
Western 3.41 (1.47) 493 (3.01) 0.55 (0.91) 829
p <0.0001 P <0.0001 p<0.0001
Residence
Urban 2.49 (1.34) 3.11 (2.07) 0.17 (0.46) 536
Rural 3.37 (1.46) 4.60 (2.82) 0.41 (0.83) 4,226
p<0.0001 p<0.0001 p <0.0001
Total 3.27 (1.47) 4.43 (2.79) 0.39 (0.80) 4,762
Note: Levels of significance determined using ANOVA,

9

able B.4 er’s age

Percent distribution of children under five years by mother’s age, according to province and residence,
Kenya 1993

Mother’s age (years)
Number
Province and of
residence 15-19 20-24 25-29 30-34 35-49 Total children
Province
Nairobi 24 46.4 18.3 16.9 6.0 100.0 166
Central 50 27.5 30.4 18.7 18.4 100.0 599
Coast 5.3 274 26.6 194 21.3 100.0 376
Eastern 4.9 26.1 24.2 22.1 22.8 100.0 984
Nyanza 6.3 27.1 28.8 23.9 13.9 100.0 778
Rift Valley 5.7 27.0 29.6 18.5 19.2 100.0 1,031
Western 53 24.4 24.0 22.2 24.1 100.0 829
. p <0.0001
Residence
Urban 4.1 353 30.1 20.8 9.7 100.0 538
Rural 55 26.1 26.8 20.8 20.8 100.0 4,226
P <0.0001
Total 54 27.1 27.2 20.8 19.5 100.0 4,764

Note: Levels of significance determined using Chi-square test.

61




Percent distribution of children under five years by level of mother’s education, according
to province and residence, Kenya 1993

Mother’s education

Number
Province and No of
residence education Primary Secondary+ Total children
Province
Nairobi 6.6 45.2 43.2 100.0 166
Central 8.4 60.4 313 100.0 598
Coast 43.1 44.7 313 100.0 376
Eastern 16.7 63.6 19.7 100.0 984
Nyanza 15.8 63.7 20.5 100.0 77
Rift Valley 20.9 59.1 20.1 100.0 1,031
Western 12.5 61.6 25.9 100.0 830
p<0.0001
Residence
Urban 9.1 38.4 52.4 100.0 536
Rural 18.5 62.4 19.1 100.0 4,226
p<0.0001
Total 17.4 59.7 22.8 100.0 4,762

Note: Levels of significance determined using Chi-square test.

ther’s oce

Percent distribution of children under five years by mother’s occupation category, according to province and

residence, Kenya 1993
Mother’s occupation
Profes-
sional/ Number
Province Not Technical/  Unskilled Skilled Agriculture/ of
and residence working Managerial manual manual Other Total children
Province
Nairobi 432 15.7 30.1 6.0 0.0 100.0 166
Central 45.0 2.7 9.9 173 25.2 100.0 596
Coast 62.1 5.0 17.2 7.7 8.0 100.0 377
Eastern 46.1 4.7 12.6 20.5 16.1 100.0 984
Nyanza 26.3 35 24.0 26.0 20.2 100.0 778
Rift Valley 57.9 6.2 114 18.1 6.5 100.0 1,030
Western 413 6.0 28.9 15.4 83 100.0 830
p <0.0001
Residence
Urban 40.9 18.7 31.5 6.7 2.2 100.0 536
Rural 46.4 3.5 15.9 19.5 14.6 100.0 4,226
p <0.0001
Total 45.8 52 17.7 18.1 13.3 100.0 4,762

Note: Levels of significance determined using Chi-square test.
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able B.7 Presence of child at wi

Percent distribution of children of working mothers who are usually, sometimes,
or never with the mother at her place of work, according to province and residence,
Kenya 1993

Child at mother’s workplace

Number
Province and Some- of
residence Usually times Never Total children
Province
Nairobi 20.5 9.6 69.9 100.0 83
Central 41.2 20.7 38.1 100.0 328
Coast 52.4 16.8 30.8 100.0 143
Eastern 31.7 23.0 45.4 100.0 518
Nyanza 27.0 32.3 40.6 100.0 566
Rift Valley 40.8 19.6 39.6 100.0 434
Western 22.6 21.5 55.9 100.0 483
p <0.0001
Residence
Urban 22.1 13.1 64.7 100.0 312
Rural 33.9 24.5 41.6 100.0 2,243
p <0.0001
Total 32.5 23.1 4.4 100.0 2,555

Note: Levels of significance determined using Chi-square test.

e B. a € childre; w

Percent distribution of children cared for by their mothers, family/relative or by
neighbors/friends, according to province and residence, Kenya 1993

Child’s caretaker
Number
Province and Family/ Neighbor/ of
residence Mother relative friend/service Total children
Province
Nairobi 20.0 37.6 42.4 100.0 85
Central 41.4 45.7 12.9 100.0 326
Coast 52.8 35.9 11.3 100.0 142
Eastern 31.1 58.5 10.4 100.0 528
Nyanza 26.8 60.9 12.3 100.0 570
Rift Valley 40.7 38.9 20.5 100.0 435
Western 22.5 60.8 16.7 100.0 485
p<0.0001
Residence
Urban 21.8 29.1 49.1 100.0 316
Rural 33.7 55.9 104 100.0 2,255
p<0.0001
Total 323 52.6 15.1 100.0 2,571

Note: Levels of significance determined using Chi-square test.

63




able B. ther’s marital statu

Percent distribution of children under five years by mother’s martial status, according to

province and residence, Kenya 1993

Marital status of mother

Married/  Widowed/ Number
Province and Never living divorced/ of
residence married together separated Total  children
Province
Nairobi 3.6 92.2 4.2 100.0 166
Central 9.5 89.4 6.9 100.0 598
Coast 3.7 89.4 6.9 100.0 377
Eastern 8.6 82.8 8.5 100.0 985
Nyanza 53 87.1 7.6 100.0 777
Rift Valley 8.5 87.3 4.2 100.0 1,031
Western 4.3 91.1 4.6 100.0 830
p<0.0001
Residence
Urban 6.5 87.7 5.8 100.0 537
Rural 6.9 86.5 6.6 100.0 4,226
NS
Total 6.9 86.7 6.5 100.0 4,763

Note: Levels of significance determined using Chi-square test.

e B. ’s educatj

Percent distribution of children under five years by mother’s
according to province and residence, Kenya 1993

husband’s education,

Husband’s education

Number
Province and No of
residence education Primary Secondary+ Total children
Province
Nairobi 52 25.2 69.7 100.0 155
Central 2.3 58.2 39.5 100.0 526
Coast 21.8 46.8 31.5 100.0 340
Eastern 7.2 61.3 31.5 100.0 889
Nyanza 73 59.0 33.7 100.0 726
Rift Valley 16.0 503 33.7 100.0 930
Western 4.7 50.8 4.5 100.0 785
p <0.0001
Residence
Urban 53 23.5 71.2 100.0 490
Rural 9.7 57.7 326 100.0 3,864
p<0.0001
Total 9.2 53.8 37.0 100.0 4,354

Note: Levels of significance determined using Chi-square test.
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idenc er’
Percent distribution of children under five years by whether mother’s husband
resides at home or elsewhere, according to province and residence, Kenya
1993
Husband’s residence
Number

Province and of
residence -Athome  Elsewhere Total children
Province

Nairobi 93.5 6.5 100.0 154
Central 77.9 22.1 100.0 489
Coast 75.1 24.9 100.0 337
Eastern 69.0 31.0 100.0 815
Nyanza 70.5 29.5 100.0 675
Rift Valley 82.8 17. 100.0 896
Western 70.4 29.6 100.0 756

p <0.0001

Residence

Urban 6.2 13.8 100.0 471

Rural 73.6 26.4 100.0 3,649

P <0.0001

Total 75.0 25.0 100.0 4,120
Note: Levels of significance determined using Chi-square test.

M cu;

Percent distribution of children under five years by mother’s husband’s occupation category, according
to province and residence, Kenya 1993

Husband’s occupation

Professional/
Technical/ Number
Province and Not Managerial/ Unskilled Skilled Agricultural/ of
residence working Clerical manual manual Other Total children
Province
Nairobi 0.6 222 373 29.1 10.8 100.0 158
Central 2.4 13.1 14.4 47.9 22.2 100.0 535
Coast 4.5 17.0 18.2 38.0 22.3 100.0 358
Eastern 0.2 14.8 18.9 48.4 17.7 100.0 885
Nyanza 1.5 12.4 14.6 49.1 22.4 100.0 719
Rift Valley 1.5 15.9 12.4 50.2 20.0 100.0 929
Western 1.5 18.1 18.0 38.9 23.5 100.0 779
p<0.0001
Residence
Urban 0.8 28.2 27.2 33.7 10.1 100.0 486
Rural 1.7 13.9 15.4 47.0 22.0 100.0 3,877
p<0.0001
Total 1.6 15.4 16.7 455 20.7 100.0 4,363

Note: Levels of significance determined using Chi-square test.
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Percent distribution of children under five years by type of household toilet facilities, according
to province and residence, Kenya 1993
Type of toilet facilities
Ventilated Number
Province and Traditional improved No facility/ of
residence Flush pit pit (VIP) Other Total  children
Province
Nairobi 573 36.0 2.4 4.3 100.0 164
Central 34 85.6 9.0 2.0 100.0 590
Coast 8.1 54.3 6.2 31.4 100.0 369
Eastern 1.4 76.4 4.2 18.0 100.0 983
Nyanza 13 66.5 4.7 275 100.0 768
Rift Valley 8.1 63.5 5.8 22.6 100.0 *1,027
Western 72 80.1 4.7 8.0 100.0 827
p<0.0001
Residence
Urban 48.9 41.0 7.3 2.8 100.0 532
Rural 1.2 74.5 5.1 19.2 1000 4,197
p <0.0001
Total 6.6 70.7 54 17.3 100.0 4,729
Note: Levels of significance determined using Chi-square test.

Table B.14 § f drinkine w

Percent distribution of children under five years by source of household drinking water, according to
province and residence, Kenya 1993

Source of drinking water
Number
Province and Private Public Open Surface/ of
residence tap tap Well well Other Total children
Province
Nairobi 67.5 22.7 0.0 3.7 6.1 100.0 163
Central 24.4 7.6 13 17.4 433 100.0 591
Coast 15.4 37.8 10.8 6.5 29.5 100.0 370
Eastern 10.4 11.5 25 15.5 60.1 100.0 983
Nyanza 2.1 8.3 15 73 74.8 100.0 770
Rift Valley 10.2 8.3 5.8 19.6 56.2 100.0 1,024
Western 12.8 6.9 32.5 19.3 28.6 100.0 830
: p <0.0001
Residence
Urban 522 31.2 1.7 3.6 11.3 100.0 529
Rural 8.6 9.0 11.6 16.2 54.6 100.0 4,200
p <0.0001
Total 13.5 11.5 10.5 14.8 49.8 100.0 4,729

Note: Levels of significance determined using Chi-square test.
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Table B.15 Type of floor

Percent distribution of children under five years by type of floor,
according to province and residence, Kenya 1993

Floor material
Number
Province and EBarth/ Cement/ of
residence Dung Finished/Other' Total  children
Province
Nairobi 15.9 84.1 100.0 164
Central 739 26.1 100.0 591
Coast 68.9 31.1 100.0 370
Eastern. 76.3 23.7 100.0 983
Nyanza 87.9 12.1 100.0 767
Rift Valley T1.7 22.3 100.0 1,025
Western 85.2 14.8 100.0 830
p<0.0001
Residence
Urban 20.6 79.4 100.0 533
Rural 84.2 15.8 100.0 4,198
p<0.0001
Total 771 229 100.0 4,731

ote: Levels of significance determined using Chi-square test.
'Wood plancks, parquet/polished wood, vinyl, asphalt strips, ceramic

tile

Table B.16_E; fio and televisi

Percentage of children under five years whose mother’s
listen to the radio daily and watch television at least once a

week, by province and residence, Kenya 1993

Listento  Watch Number

Province and radio TV of
residence daily weekly  children
Province
Nairobi 83.1 35.8 165
Central 67.6 9.4 598
Coast 53.1 11.0 373
Eastern 61.5 4.1 981
Nyanza 57.2 3.9 772
Rift Valley 63.4 11.6 1,030
Western 623 8.7 830
P <0.0001 p<0.0001
Residence
Urban 81.8 36.8 533
Rural 59.7 52 4,216

p<0.0001 p<0.0001
Total 62.2 8.8 4,749

tlgottc: Levels of significance determined using Chi-square
St.
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Table B.17 O hip of bicyel
Percent distribution of children under five years by household
ownership of bicycle, according to province and residence, Kenya
1993
Ownership of bicycle
Number
Province and of
residence No Yes Total children
Province
Nairobi 82.3 17.7 100.0 164
Central 9.4 20.6 100.0 586
Coast 71.6 28.4 100.0 370
Eastern 70.5 29.5 100.0 979
Nyanza 2.7 27.3 100.0 768
Rift Valley 74.6 25.4 100.0 1,030
Western 58.1 41.9 100.0 826
p<0.0001
Residence
Urban 78.8 21.2 100.0 532
Rural 70.2 29.8 100.0 4,192
p <0.0001
Total .2 28.8 100.0 4,724
Note: Levels of significance determined using Chi-square test.

Table B.18 Possession score

Percent distribution of children under five years by household possession score,

according to province and residence, Kenya 1993

Possession score’

Number
Province and of
residence 0 1 2+ Total children
Province
Nairobi 17.0 41.8 412 100.0 165
Central 37.0 55.6 7.4 100.0 595
Coast 46.1 41.8 12.1 100.0 ky)|
Eastern 4.9 54.1 3.1 100.0 980
Nyanza 50.1 47.3 2.6 100.0 767
Rift Valley 4.7 47.9 15 100.0 1,030
Western 39.4 53.7 6.9 100.0 830
p<0.0001
Residence
Urban 22.1 38.1 39.8 100.0 533
Rural 45.0 52.0 3.0 100.0 4,202
p<0.0001
Total 42.4 50.4 72 100.0 4,735

Note: Levels of significance determined using Chi-square test.
Possession score: Score of 1 for household availability or ownership of electricity,

radio, refrigerator, or television. Maximum score of 4.
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Table B.19 Antenatal care provider
Percent distribution of children under five years, by source of mother’s antenatal
care, according to province and residence, Kenya 1993

Antenatal care provider
Number
Province and Other/ of
residence Doctor Nurse None Total children
Province
Nairobi 25.9 7.7 2.4 100.0 166
Central 21.9 76.1 2.0 100.0 599
Coast 34.5 59.7 5.8 100.0 377
Eastern 22.1 75.3 2.6 100.0 984
Nyanza 238 721 4.1 100.0 777
Rift Valley 25.5 68.6 58 100.0 1,030
Western 15.8 80.6 3.6 100.0 829
p<0.0001
Residence
Urban 30.4 61.6 2.0 100.0 537
Rural 222 73.7 4.2 100.0 4,236
p<0.0001
Total 23.1 73.0 3.9 100.0 4,763

Note: Levels of significance determined using Chi-square test.
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APPENDIX C

ANTHROPOMETRIC DATA VERIFICATION

Of the 5,642 children under five years of age who took part in the survey, 94 percent (5,101) were
weighed and measured. Chronic and/or acute nutritional status could not be ascertained for 879 children. Of
these, 61.5 percent were not weighed or measured, 10.5 percent did not have a valid date of birth, and the
remaining 28.0 percent had invalid measurements--that is, at least one of their anthropometric measurements
(beight-for-age, weight-for-height and/or weight-for-age) was highly unlikely given the other two measurements.
Invalid measurements were defined as: Z-scores for height-for-age and weight-for-age that fall below -6 standard
deviations, Z-scores for weight-for-height below -4 standard deviations, or Z-scores for any index above 6
standard deviations.

Z-scores-were imputed for children with invalid or missing Z-scores in order to determine whether the
missing and outlying data in any way biased the results of the survey. This was done by assigning each child the
Z-score of the previous child in the data set who was born in the same year and whose mother had attained the
same level of education. Table C.1 compares the distribution of all imputed Z-scores with that of valid Z-scores.
Fifteen percent of the imputed Z-scores for height-for-age fall in the severe and moderately undernourished
categories compared with 3.6 percent percent of the valid Z-scores. Comparable figures for weight-for-age are
7.5 percent of imputed Z-scores and 22.8 percent of valid Z-scores; for weight-for-height, the figures are 2.7 and
6.2. In addition, more children born in 1989 or 1990, that is, a greater proportion of older children, have missing
or invalid anthropometric scores, as do slightly more boys than girls. To determine the extent of bias, if any, that
may have occurred by excluding these children, a comparison was made between the data set used in this report
(which excludes imputed Z-scores) and a data set including both valid and imputed Z-scores. The results in Table
C.2 show that including children with missing or invalid data affects the reported prevalences of undernutrition
by under three percentage points. '

There is some evidence of digit preference in the height data (Table C.3). For height measurements,
terminal digits ending in 0 and 5 were preferred. The data for weight show little integer preference.
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Table C.1 Imputed and valid Z-scores

Percent distribution of children less than five years by nutritional status, year of birth, and sex of
child, according to imputed and valid height-for-age, weight-for-age, and weight-for-height Z-
scores, Kenya 1993

Height-for-age Weight-for-age Weight-for-height
Imputed Valid Imputed Valid Imputed Valid

Nutritional status
Severe undernutrition 54 12.6 2.2 6.0 0.5 1.2
Moderate undernutrition 9.7 21.0 53 16.8 2.2 5.0
Mild undernutrition 12.3 31.0 7.9 32.2 5.6 18.5
Normal nutrition 15.7 30.4 14.0 38.8 16.1 62.4
Mild overnutrition 0.9 3.1 2.2 4.2 6.4 9.4
Moderate overnutrition 0.0 0.8 0.4 1.4 1.7 2.6
Severe overnutrition 0.3 1.0 0.7 0.6 1.4 0.9
Missing data 55.8 0.0 67.4 0.0 66.1 0.0
Total 100.0 100.0 100.0 100.0 100.0 100.0
Year of birth
1988 13.3 10.8 13.3 10.8 12.5 10.9
1989 23.8 20.0 23.8 20.0 22.8 20.3
1990 21.8 20.8 21.8 20.8 21.2 20.9
1991 16.5 19.3 16.5 19.3 16.9 19.2
1992 13.9 22.7 13.9 22.7 14.7 22.4
1993 10.7 6.4 10.7 6.4 12.0 6.2
Total 100.0 100.0 100.0 100.0 100.0 100.0
Sex of child
Male 50.2 499 50.2 49.9 50.8 49.8
Female 49.8 50.1 49.8 50.1 49.2 50.2
Total 100.0 100.0 100.0 100.0 100.0 100.0
Number 887 4,763 887 4,763 792 4,858
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Veri i ] jc da

Percentage of children under five years by nutritional
status, by whether imputed anthropometric data are
included or excluded, and the difference in under-
nutrition when imputed data are included, Kenya
1993

Imputed
. values included

Nutritional -
status Yes No Difference
Stunted 30.7 33.6 +2.9
Number 5,649 4,763
Underweight 20.4 22.8 +2.4
Number 5,650 4,763
Wasted 5.7 6.2 +0.5
Number 5,650 4,858

Table C.3_Digit prefs .

anthropometric data

Percentage of weight and height data

falling as specific integers, Kenya 1993

Decimal

integer Height  Weight

0 13.4 9.2

1 1.7 8.7

2 8.7 9.5

3 8.9 8.9

4 7.9 9.2

5 13.6 9.7

6 8.4 10.9

7 6.8 7.8

8 7.0 9.4

9 6.8 1.7

Missing 10.8 9.1

Total 100.0 100.0

Number 5,650 5,65
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APPENDIX D

REGIONAL, RESIDENTIAL, AND GENDER DIFFERENCES
IN PREVALENCE OF UNDERNUTRITION BY CHILD'S AGE

e iti vine
Percentage of children age under five years who are malnourished, by province
and age, Kenya 1993
Malnutrition
Province Number
and age of
(months) Stunted Wasted Underweight children
Nairobi
0-5 8.3. 0.0 0.0 12
6-11 ' 6.7 0.0 20.0 15
12-17 40.0 0.0 0.0 20
18-23 42.1 0.0 0.0 19
24-29 9.1 0.0 9.1 11
30-35 36.8 5.3 21.1 19
3647 16.7 0.0 11.1 36
48-59 12.5 0.0 9.4 32
Total 22.0 0.6 9.1 164
Central
0-5 10.0 0.0 0.0 40
6-11 14.3 0.0 14.1 63
12-17 24.1 3.7 18.5 54
18-23 55.6 5.0 31.3 81
24-29 41.1 0.0 25.0 56
30-35 33.3 6.3 7.9 63
3647 35.4 4.4 16.7 113
48-59 28.9 6.3 18.8 128
Total 32.1 3.9 17.7 598
Coast
0-5 6.5 6.5 6.7 31
6-11 23.1 17.5 333 39
12-17 26.7 19.4 29.0 30
18-23 53.1 9.7 29.0 32
24-29 45.8 12.1 39.7 59
30-35 51.2 7.0 30.2 43
3647 44.7 10.5 36.0 76
48-59 55.2 4.5 324 67
Total 41.4 10.3 315 377
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Table D.1 —Continued

Percentage of children under five years who are malnourished, by province and
age, Kenya 1993

Malnutrition
Province Number
and age of
(months) Stunted Wasted Underweight children
Eastern
0-5 5.7 10.2 1.1 87
6-11 29.6 7.3 16.8 108
12-17 45.1 11.5 48.7 113
18-23 55.7 14.1 40.0 70
24-29 40.0 7.4 33.7 95
30-35 41.1 5.6 36.4 107
3647 42.8 35 25.3 229
48-59 48.3 4.6 31.0 174
Total 39.8 6.7 29.0 983
Nyanza
0-5 13.3 53 6.8 75
6-11 20.0 53 213 95
12-17 333 7.6 34.6 78
18-23 443 10.1 31.6 v
24-29 39.7 2.7 27.4 73
30-35 40.0 2.7 20.0 15
3647 38.0 1.9 19.0 158
48-59 30.6 4.9 12.5 144
Total 32.6 4.8 20.6 T
Rift Valley
0-5 8.2 2.1 6.2 97
6-11 16.4 5.3 15.0 134
12-17 : 32.6 11.6 28.7 129
18-23 51.0 12.7 34.3 102
24-29 28.6 4.4 27.5 91
30-35 323 8.2 24.0 96
36-47 36.6 1.9 27.2 213
48-59 26.6 1.7 25.4 169
Total 29.5 YN 24.0 1,031
Western
0-5 52 2.6 2.6 77
6-11 119 1.2 9.5 84
12-17 27.7 12.0 28.0 . 83
18-23 37.8 9.3 27.6 98
24-29 39.5 3.5 27.6 86
30-35 41.1 14 21.9 73
3647 364 3.5 14.4 173
48-59 32.1 0.6 10.9 156
Total 30.2 4.0 17.1 830
Kenya
0-5 7.9 4.3 3.8 419
6-11 19.0 4.6 16.9 537
12-17 33.9 10.0 31.9 508
18-23 48.5 10.0 31.0 480
24-29 37.9 5.1 29.7 471
30-35 38.7 5.4 24.3 478
3647 379 4.6 222 999
48-59 34.7 4.7 20.9 872
Total 33.2 5.9 22.6 4,764
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Percentage of children under five years of age who are undernourished, by
gender, urban/rural residence, and age, Kenya 1993

Gender, Malnutrition
residence, Number
and age of
(months) Stunted Wasted Underweight children
Male
0-5 10.2 2.7 3.2 186
6-11 20.0 52 193 270
12-17 41.8 9.7 35.1 268
18-23 53.2 11.6 34.0 250
24-29 33.7 53 28.8 243
30-35 38.9 52 22.7 234
36-47 43.1 53 259 494
48-59 36.2 5.8 225 431
Total 36.2 6.3 24.6 2,376
Female
0-5 6.4 5.6 4.3 234
6-11 18.0 3.7 14.6 267
12-17 251 10.8 28.0 239
1823 43.2 8.3 27.8 229
24-29 423 4.8 30.5 227
30-35 38.8 53 254 245
36-47 32.7 4.0 18.5 504
48-59 33.2 3.6 19.3 440
Total 30.4 54 20.5 2,385
Urban
0-5 . 9.5 7.1 4.8 42
6-11 12.8 6.3 149 47
12-17 21.0 3.8 14.8 81
18-23 34.6 9.6 154 52
24-29 23.9 2.2 10.9 46
3035 30.8 9.6 19.2 52
3647 19.1 35 13.0 115
48-59 19.6 3.9 10.8 102
Total 21.2 5.2 13.0 537
Rural
0-5 1.7 4.0 3.7 377
6-11 19.6 4.5 17.1 490
12-17 36.4 11.2 35.0 428
1823 50.1 10.0 329 428
24-29 39.4 54 31.8 425
30-35 39.7 4.9 24.6 426
3647 40.3 4.8 233 883
48-59 36.7 4.8 22.2 770
Total 34.8 59 23.8 4,227
Kenya
0-5 79 4.3 3.8 419
6-11 19.0 4.6 16.9 537
12-17 33.9 10.0 31.9 508
18-23 48.5 10.0 31.0 480
24-29 37.9 5.1 29.7 471
30-35 38.7 5.4 243 478
3647 379 4.6 22.2 999
48-59 34.7 4.7 20.9 872
Total 33.2 59 22.6 4,764







APPENDIX E

FEEDING PRACTICES BY AGE

Table B.1 Feedi .y

Percent distribution of children under two years by feeding practices, according to age, Kenya 1993

Breastfed and:

Number
Age Other Milk and  Fully of
(months) Nothing  Water liquids Milk Solids solids weaned Total children
0-1 29.5 15.9 33.0 13.6 4.5 2.3 1.1 100.0 88
23 10.2 6.8 11.6 19.0 26.5 252 0.7 100.0 147
45 1.6 2.7 2.2 13.1 26.8 53.0 0.5 100.0 183
67 0.6 2.8 1.1 34 27.9 63.1 1.1 100.0 179
89 1.1 0.5 0.5 6.9 29.1 61.4 0.5 100.0 189
10-11 12 1.8 12 24 349 57.4 1.2 100.0 169
12-13 0.5 0.0 0.0 1.1 19.5 732 5.8 100.0 190
14-15 0.6 0.0 0.6 0.0 34.0 50.6 14.1 100.0 156
16-17 0.6 0.0 0.0 0.0 21.1 59.6 18.6 100.0 161
18-19 0.0 1.1 1.1 0.0 26.4 42.7 28.7 100.0 178
20-21 0.0 0.0 0.0 0.0 19.5 39.6 40.9 100.0 159
22-23 0.7 0.0 0.7 0.0 23.2 303 45.1 100.0 142
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APPENDIX F

LOGISTIC REGRESSION MODELS

Logistic regression analysis, as opposed to multiple regression analysis, is used when the dependent (or
outcome) variable has only two values, that is, when an event can either occur or not occur. In this report logistic
regression models have been developed to explain (or predict) six outcomes: bottle use, diarrhoea, stunting,
wasting, low and high maternal body mass. These models estimate the probability that an event occurs, in this
case, being fed with a bottle, having diarrhoea in the previous two weeks, being stunted, wasted, having low or
high maternal body mass.

For each variable, there is a reference category against which all other values are compared. The
reference category for each variable may, for the most part, be arbitrary. For convenience, the reference category
for each variable in this report usually, but not always, is the "no" response for a dichotomous variable, the first
value in an ordinal series, or the most common response in an otherwise categorical variable. By default, the
values of these reference categories are given a regression estimate of 1.00. The results of other variables will
either be higher or lower than the reference category. In order to provide an easier understanding of the logistic
regression results, estimates of relative risk have been computed based on the odds ratios from the logistic
regressions. A relative risk estimate greater than 1.00 indicates an increased risk (or likelihood) for the outcome,
while a relative risk estimate less than 1.00 indicates a decreased risk (or likelihood) for the outcome.

For example, in Table 3.3 (Prevalence and estimates of net relative risk for bottle use), "rural" is the
reference category for residence, so it is assigned a value of 1.00. The net estimate of relative risk of bottle use
is 1.7, and is significant. That is, the net relative risk of bottle use among urban children is 70 percent higher
compared with rural children. Similarly, “yes, watches television” is the reference category for whether the
mother watches television once a week, so it is assigned a value of 1.00. The net estimate of relative risk for
bottle use among infants under one year of age is 2.1 among mothers who watch television at least once a week.
That is, mother who watch television at least once a week are more than twice as likely to provide a bottle to their
child than mothers who do not watch television at least once a week.
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APPENDIX G

LIST OF COUNTRY NUTRITION REPORTS AND NUTRITION CHARTBOOKS
PRODUCED UNDER THE AFRICA REGIONAL DHS NUTRITION AND FAMILY
HEALTH ANALYTICAL INITIATIVE

— ]
l Nutrition Reports Published
DHS Survey / Date of Fieldwork Briefing Country
Packet LR_gpm;—

Burkina Faso Dec-Mar 1992/93 1994

Burundi Mar-Jul 1987 1993

Cameroon Apr-Sep 1991 1993 1993
Central African Rep. Sep-Mar 1994/95 1995

Ivory Coast Jun-Nov 1994 1995

Ghana Feb-May 1988 1993

Ghana Sep-Dec 1993 1995 1995
Kenya Feb-Aug 1993 1994 1996
Madagascar May-Nov 1992 1993

Malawi Sep-Nov 1992 1994

Mali Mar-Aug 1987 1993 1993
Mali Nov-Apr 1995/96 [1996]

Namibia Jul-Nov 1992 1993

Niger Mar-Jun 1992 1993 1993
Nigeria Apr-Oct 1990 1993 1993
Rwanda Jun-Oct 1992 1994

Senegal Nov-Aug 1986 1993

Senegal Nov-Aug 1992/93 1994 1996
Tanzania Oct-Mar 1991/92 1993

Togo Jun-Nov 1988 1993

Uganda Sep-Feb 1988/89 1993

Uganda Apr-Jul 1995 1996 1996
Zambia Jan-May 1992 1993 1993
Zimbabwe Sep-Jan 1988/89 1993

Zimbabwe Jul-Nov 1994 1996 1996
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