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Abstract

Theurgent need for in-depth analyses of the patterns and determinants of food and nutrition
insecurity in urban areas in Uganda cannot be overemphasized. Using cross-sectional
data, this study explores the key determinants of the food security and child nutrition
status among poor households in Kampala.

First, raising the incomes of the urban poor may turn out to be an effective means of
reducing the food insecurity problem and child malnutrition. Second, while maternal
education has a stronger impact on girls' long-term nutrition, paternal education has a
stronger impact on that of boys. Conversely, increases in income tend to have a bigger
effectongirls current nutrition compared to that of boys. All inal, effortsto fight poverty
per se may not improve the food security and nutrition status of the urban poor; other
factors need to be considered.

Keywords: child nutrition, household food security, urban poverty, urbanization, Uganda
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1. Introduction

he concept of food security has evolved, devel oped, multiplied and diversified since

theWorld Food Conference of 1974 (Maxwell and Smith, 1992; S. Maxwell, 1996).
The main focus has shifted from global and national to household and individual food
security and from food availability to food accessibility. The shift to food accessibility is
partly attributed to Sen’s (1981) seminal work on entitlement theory. Despite these
developments, much of the literature on urban food security has concentrated at higher
levels, paying little attention to the household level. More so theissues of food accessibility
are yet to receive due attention. On the other hand, while food security and nutrition
status are separate but inextricably linked components, some have continued to apply
thetwo conceptsinterchangeably. Food security isnecessary but not sufficient for nutrition
security. Similarly, poor nutritional status should not be interpreted wholly asindicative
of inadeguate food intake. UNICEF (1990) and Engle et al. (1999) highlight these
differencesin their conceptual framework on nutrition.

Additionally, International Food Policy Research Institute (IFPRI) studies (such as
Ruel et al., 1999; von Braun et al., 1993) have pointed to the alarming lack of information
on the pattern and determinants of food and nutrition insecurity in urban areas. By
extension, Maxwell (1998b) asserts that the urban food problems have not commanded
political attention in the 1990s as they did in the 1970s and 1980s including those of the
most vulnerable population. More importantly, the urban poor and their food security
have remained invisible and undocumented (Lourenco-Lindell, 1995). Thisis also true
for nutrition security. Most development priorities including poverty alleviation
programmes are targeting the rural areas on the perception that poverty is a rural
phenomenon, paying no attention to the growing number of urban poor. Thisisalso true
in terms of food and nutrition intervention programmes.

Global context

lobally, while many may doubt the estimates of urbanization and the number of

urban poor, most would agree that the world has experienced rapid rates of
urbanization and an increasing number of the poor. Roughly, the number of peopleliving
in urban areas is expected to surpass that in the rural areas by the year 2005 and to
account for about 60% of the global population by the year 2020 according to the Food
and Agriculture Organization (FAO, 2001). While the percentage of the total population
living in urban areas of less developed countriesis till low (below 23% by 1995), the
growth rates are greater than those of industrialized nations. For example, for the period
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1970 to 1995 the growth rate was 5.1%; it is expected to be 4.6% for the period 1995 to
2015 compared with only 1.1% and 0.6% over the same periods, respectively, for
industrialized countries (UNDP, 1998). Concomitantly, the number of urban poor issaid
to be increasing in most devel oping countries (Haddad et al., 1999). In South Asia, for
example, the growth in the urban poor was 52% for the period 1980 to 1990 and expected
to riseto 53% for the period 1990 to 2000 (Hussain, 1990). The most worrying issueis
how to satisfy the food needs and meet the other basic needs of the growing population
in the urban areas and ensure their nutritional security.

While progress in food security has been reported it has not been even. Developing
countries asawhol e have reported positive signs but in someregions, notably sub-Saharan
Africa(SSA) and South Asia, the picture has been the opposite. The number of chronically
undernourished persons increased for SSA from 167.7 million to 194 million during the
period 1990-1992 and 1997-1999, respectively, and for South Asian countries from
288.8 millionto 303 million personsover the same period (FAO, 2001). Nor isthe picture
promising intermsof micronutrient deficiencies, particularly iron, vitamin A and iodine.
In 1995 over 2 hillion people were estimated to be at risk of micronutrient deficiencies,
with higher prevalence of iron deficiencies (Latham, 1997). Micronutrient deficiencies
have been reported even among cal orie-secure populations.

It is evident from the literature that nutrition status has been examined at individual
level with much attention to that of children aged 0-5 years. This is so because this
group of the population is more vulnerabl e to inadequate food and poor nutrition. Poor
nutrition in infancy and early childhood will result in poor physical and mental
development and will affect their productivity in adulthood (Martorell, 1993) and cause
them to suffer from chronic illness and disability (Barker, 1994). Globally, the number
of stunted children declined from 221 millionin 1980 to 182 millionin 2000. In contrast,
SSA countries had an increase in the average prevalence of stunting for children under
five years of age, with the numbers increasing from 35 million in 1980 to 47 million in
1995 (ACC/SCN, 2000) and expected to rise to 49 million by 2005 (Smith and Haddad,
2000). The eastern Africa region is the most affected region in SSA. Over the period
19802000, the number of stunted preschool children increased from about 12.9 million
to 22 million and the trend is estimated to continue, leading to about 24.4 million by
2005 (ACC/SCN, 2000; de Onis et al., 2000). More specifically, Haddad et al. (1999)
found the absolute number of undernourished children and the share of underweight
children to be increasing at a faster rate in urban areas than in rural areas. What could
possibly explain this rising number of malnourished children in SSA countries? More
importantly, what explains the increasing prevalence of child under-nutrition in urban
areas? Thisis one element of the the lamentable situation the SSA countries are trapped
in—increasing food insecurity, nutritional insecurity and increasing urbanization and at
the same time increasing poverty levels. Against this background, there is need to
understand the underlying causes and their contribution to child malnutrition, for which
food insecurity and poverty are among the key factors.

These issues of urban poverty continue to receive the attention of researchers. Such
studies focus on urban poverty in general (Naylor and Falcon, 1995; Amis and Rakodi,
1994; de Haan, 1997); urban poverty and urban agriculture (Maxwell, 1998a; Rogerson,
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1998); urban poverty and food security (Atkinson, 1995); urban livelihood and food
security and/or child nutrition (Maxwell et al., 2000); urban livelihood and coping
strategies (Maxwell et a., 2000; Moser, 1998; Bigsten and Kayizzi-Mugerwa, 1992);
and urban poverty and employment (Amis, 1995). Paradoxically, no blueprint remedies
are available to all developing countries given the differences in underlying causes and
dimensions of food and nutrition insecurity.

Uganda context

W ith thisglobal context in mind, the main focus of the present study is on the urban
poor in Uganda and their food security and nutrition status. Ugandais among the
countrieswith the lowest level s of urbanization in Africabut with very high growth rates
(UNDP, 2002). The urban population has grown from 8% of thetotal population in 1970
to 13% in 1995 and the rate is estimated to grow to 25% by 2015 according to the
UgandaBureau of Statistics (UBS, 2001). The population growth ratesfor Kampala, the
capital city, alone are well above those observed at the national level, as presented in
Table 1. Paradoxically, even with these low level sof urbanization, urban areasare already
experiencing pressure on social services and infrastructure.

Table 1: Population, density and growth rates as per 1969, 1980 and 1991 censuses

1969 1980 1991 2000 2015
Population (‘000)
Kampala 331 457 774 903 1,048
Other urban 1,115 3,565 8,648
Uganda 9,353 12,636 16,672 22,210 32,517
Population density (per sq. km) (‘000)
Kampala 1,957 2,713 4,581 5,343 6,201
Uganda 48 64 85 113 165

1948-59 1959-69 1969-80 1980-91 1969-91

Average population growth rate (%6)
Kampala 3.1 4.8 4.0
Uganda 25 3.9 2.7 25 2.6

Source: UBS (1996, 2001)

UBS has undertaken six national household surveys that provide insights on the
dynamics of poverty disaggregated at urban and rural levelsover time (see Table 2). The
poverty indicators suggest a reduction in poverty over time. The head-count index, as a
measure of the proportion of the population bel ow the poverty line, suggests adeclining
trend between 1992/93 through 1999/00. However, thedrop intherural areaswas 20.4%,
which isrelatively higher than that in urban areas (18.1%) between 1992/93 and 1999/
00. In other words, theincidence of rural poverty declined much faster than theincidence
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of urban poverty over time. Disaggregated information on the poor indicates that the
percentage of the population living below the poverty lineincreased from 12.5in 1992/
93 to 14 in 1995/96 in the urban areas; the corresponding figures for rural areas were
87.5 and 86.0 over the same period (Appleton et al, 1999; MOFPED, 1998/99). While
rural poverty is and will continue to dominate, the evidence suggests that poverty is
growing in the urban areas. In other words, urban poverty now contributes to arising
share to aggregate poverty in Uganda. The same trend is observed for the other two
poverty indicators. Itisclear that there wereimprovementsin the distribution among the
poor as indicated by adeclining trend of the index.

Generally, the Gini coefficient recorded minimum changes between 1992/93 and 1999/
00 asshown in Table 2. However, slightly higher incomeinequalities are observed inthe
urban areas than in rura areas. In other words, better distribution of income is noted in
the rural than in the urban areas. Furthermore, a comparison of the human devel opment
index (HDI) between the rural and urban areas reveal s that the rural areas experienced a
dlightly higher improvement, from 0.358 in 1998 to 0.495 in 1999 compared with that of
the urban areas of 0.584 to 0.633 over the same period (UNDP, 2000).

Table 2: Changes in poverty and income inequality indicators 1992/93-1999/2000

Indicator 1992/93 1993/94 1994/95 1995/96 1997 1999/00

i) Poverty

Head-count index (PO0) Rural 59.4 56.7 54.0 53.0 48.2 39.0
Urban 28.2 20.6 22.3 19.5 16.3 10.1
Uganda 55.5 52.2 50.1 48.5 44.0 35.1

Poverty gap (P1) Rural 221 18.7 17.7 18.1 15.2 11.8
Urban 8.3 5.4 6.4 5.4 4.3 2.2
Uganda 20.4 17.0 16.3 16.3 13.7 105

Severity of poverty (P2) Rural 10.9 8.4 8.0 8.5 6.6 5.1
Urban 35 2.0 2.7 2.1 1.7 0.7
Uganda 9.9 7.6 7.3 7.6 5.9 4.5

1) Income inequality

Gini coefficient Rural 0.33 0.30 0.33 0.34 0.32 0.32
Urban 0.43 0.39 0.42 0.40 0.37 0.40

Uganda 0.38 0.36 0.38 0.39 0.36 0.38

Source: UBS (2001), Appleton et al. (1999).

The macroeconomic policy reforms implemented under the structural adjustment
programmes have partly contributed to the plight of the urban population especially the
poor. First, while such reforms have improved producer prices of the agricultural crops
including food in the rural areas, they have partly contributed to the increases in food
prices and other consumer items in the urban areasin general and Kampalain particular
as depicted in Figure 1. Clearly, such rising trends in food prices may have negative
effects on the purchasing power of the urban poor.

Second, reforms led to government cuts in the provision of social services and to
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Figure 1: Price trends in selected consumer items in Kampala, 1990-2000

retrenchment of civil servants. Contraction of government’s expenditure on the provision
of socia services is an indication that the available services have not matched the
burgeoning increases in the urban population. Bigsten and Kayizzi-Mugerwa (1992)
argue that budget cuts, especialy for the health sector, could have partly contributed to
increased inaccessibility to such services.

In addition to the problem of increasing inaccessibility to social services,
unemployment and underemployment remain as contributors to urban distress. The size
of the public service was reduced from 320,000 in 1990 to 164,632 in 1998, recording a
48.6% reduction (MoFPED, 1998/99). Increasingly, the labour market is unableto absorb
the burgeoning labour force. More importantly, job creation by the private sector is yet
to match the growth in the labour supply. The most hit in such reforms are the urban poor
(Moser et d., 1993; Sahn et d., 1996). MoFPED (2000) notes that the urban poor suffer
unemployment while the poorest 20% are faced with acute underemployment. It isalso
important to note that the involvement of retrenched civil servants in the informal
activitiest where the urban poor dominate has had serious consequences on the poor’s
already meagre incomes (Bigsten and Kayizzi-Mugerwa, 1992). By extension, the very
restrictive controls imposed by the City Council authorities on the informal activities,
including urban crop agriculture and street vending to name afew activities, haveworked
against the urban poor in general and women in particular.

Thereisinternational consensusthat rural women play acrucia rolein ensuring food
and nutrition security in developing countries. Studies by D. Maxwell (1996) and Hasna
(1998) theoretically confirm women’srolein ensuring food security and nutrition in the
urban areas of Uganda. Improving the status of women has therefore been seen as a
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means to improving food and nutrition security. In contrast, improvements in the status
of women asreported by the UBS and ORC Macro (2001) areyet to trand ateinto improved
child nutrition indicators.

Evidence from the available literature has continued to link gender to poverty with a
stronger linkage to female-headed households (Amis, 1995). For example, Appleton
(1996) found femal e-headed househol dsin urban Ugandato be significantly poorer than
male-headed households, even for the lowest 25% of the poorest. Concomitantly, the
proportion of female-headed households in urban areas has been increasing over time.
Studies carried out el sewhere, such asHussain (1990), do argue that the increasing urban
poverty has partly contributed to the increasing number of female-headed households.
While some studies have found female-headed households to be more vulnerable to
food and nutrition insecurity than male-headed househol ds, other studies have found the
reverse. Issues of the status of women and the increasing proportion of female-headed
households need to be incorporated in a study of thiskind.

Ssewanyana (1999) elucidated the importance of food security research in Uganda
and also highlighted the paucity of studies on food security at the household level. D.
Maxwell (1996, 1998a) and Hasna (1998) have to some extent given insightsinto urban
food security in Kampala City, but none have explored in depth the causal factors.
Nationally, the percentage of undernourished persons increased from 24 in 1990/92 to
28 in 1997/99 (FAO, 2001). The recent Uganda National Household Survey (UNHS)
data suggest that household food insecurity (in terms of calorie and iron intakes) is
significantly higher in urban areasthan in the countryside. About 63% of urban households
are unable to achieve 75% of the required daily calorie intake, compared with 49% of
rural households (Ssewanyana, 2001). These are aggregate figures, masking theimportant
differences across socioeconomic groups. Thus, thein-depth analysisistimely, asit will
provide the urgently needed empirical evidence to support the current efforts of the
government of Ugandain ensuring food security for all.

The prevaence of child malnutrition has remained high despite the observed decline
in poverty levels as discussed above. Nationally, about 38% of children aged five years
and less were stunted; 24% were underweight and 5% were wasted in 1995 (see Table
3). While dlight improvements were recorded for underweight and wasting, prevalence
of stunting increased between 1995 and 2000. Child malnutrition data disaggregated at
rural and urban levelsreveal someinteresting results. In 1988/89, in urban areas of Uganda,
nearly 35.6% of the children aged five years and less were stunted: 12.8% underweight
and 1% wasted (von Braun et a. 1993). The preval ence of stunting in urban areasincreased
from 22.5% in 1995 to 26.5% in 2000 (see Table 3). Asmuch asthese facts giveinsights
into the prevalence of child malnutrition in the urban areas, they conceal useful information
on what proportion of these come from poor households and so called more prosperous
middle- and high-class households. For example, significant differencesin the level of
child nutrition across different socioeconomic groupsin urban areas have been reported
elsewhere (see, for example, Menon et a., 2000). The preliminary findings based on the
panel households of UNHS (1992/93 and 1999/00) reveal that stunting reduced more
among the richer population than the poor one.

Additionally, the prevalence of child malnutrition seems to be higher among male
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children than their female counterparts (see Table 3). Similar trends are observed in
terms of vitamin and iron deficiencies. Could this be indicative of agender biasin child
nutrition?

Table 3: Child malnutrition indicators in Uganda, 1995 and 2000

Place of residence Gender

1995 2000 1995 2000
Prevalence Rural Urban National Rural Urban National Male Female Male Female
Stunting 40.3 225 38.3 39.9 26.5 39.1 400 36.7 404 36.9
Wasting 5.4 4.9 5.3 4.2 2.9 4.1 6.1 4.6 5.0 3.1
Underweight 26.8 15.3 255 23.6 12.4 228 271 241 237 214
Deficiencies.
Vitamin A 29.1 15.9 27.9 29.7 26.1
Anaemia
- Severe 7.3 2.2 6.5 7.0 6.7
- Moderate 38.9 29.2 37.1 395 36.6
- Mild 20.4 19.8 20.5 20.1 20.6

Source: Uganda Demographic and Health Surveys (UDHS, 1995, 2000).

The debate on the relationship between poverty and food security is not hew. Low
incomes in developing countries have been cited as perpetuating food inaccessibility,
especially of the poor (Reutlinger, 1985; Riley, 1994; Pinstrup-Andersen and Pandya-
Lorch, 1995). Some researchers, such as Drakakis-Smith et al. (1995), assert that the
structural adjustment programmes implemented by African governments have greatly
contributed to growing poverty in urban areas, resulting in increasing food and nutrition
insecurity problems. At the same time, empirical studies have reported mixed results,
with some finding nutrient—ncome el asticities close to one and others close to zero (see,
for example, Behrman, 1995). Such results need to be deciphered cautioudy, however,
as differences may be ascribed to methodological differences.

To maintain their food security, househol ds need to have astablefood supply. However,
shocks to food security of the urban poor are imminent given the myriad of problems
they face. Like rural households, urban poor households cope with food shortages with
no government assistance. D. Maxwell (1996), and Maxwell et a. (1998) report urban
farming as along-term adaptive strategy by women in their efforts to enhance not only
food security of their household members but also to alleviate urban poverty in Kampala
City. Studies carried out €lsewhere (such as Rogerson, 1998) have aso confirmed that
urban farming enhances household food security and nutrition status. However, if the
urban poor lack effective accessto urban farming land, as asserted by D. Maxwell (1996),
then what other strategies do they use to minimize the consequences of food insecurity?
More importantly, how do the urban poor cope with fluctuations in food prices and
shortfalls in their incomes? Besides urban agriculture, Bigsten and Kayizzi-Mugerwa
(1992) report diversification of income sources by the householdsin Kampalaas among
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the strategies to minimize urban distress. In addition, Amis (1995) asserts that thereisa
critical gender dimension in the coping strategies adopted by the urban poor.

In the past, lack of data on consumption and other issues relevant to understanding
the food security and nutrition status of the urban poor partly hindered the examination
of the responses of urban poor households to changesin government policies that affect
their food security and nutrition status. While UBS has carried out a series of national
household surveys, these surveys cannot answer most of the concernsraised in thisstudy.
First, these surveys have concentrated on the collection of quantitative data, paying little
attention to qualitative data. Second, the anthropometrics data are collected only for
children under the age of five years, making it difficult to have insights on the nutrition
status of other members of the household above five years. Likewise, the demographic
and health surveys conducted by UBS do not capture data on economic variables such as
prices and income that would influence food security and nutrition outcomesin an urban
setting.

In general, the observed decline in poverty does not seem to have resulted in a
proportionate decline in child malnutrition, which calls for a broader focus on child
nutrition determinants. In other words, poverty reduction per se may not lead to
improvementsin child nutrition. The current efforts by the government to address poverty,
food security and child malnutrition are mainly targeting the rural areas, stressing the
fact that the poverty, child malnutrition and food insecurity in urban areasare il invisible
to policy makers. However, an increasing trend of the share of the poor population in
urban areas, high inequalitiesinincome distribution, high population growth rates, high
food prices and low job creation al combine to threaten the food and nutrition security
of the urban poor. This presents a new challenge to policy makers of balancing their
efforts to address not only rural poverty but also urban poverty. More importantly the
issues of urban poverty such as food and nutrition insecurity need attention.

Undoubtedly, alot of gapsstill exist in understanding food security and child nutrition
statusissuesin general and urban areasin particular at the household level. The Ugandan
government inits National Nutrition and Food Policy Paper pointed to these gaps. While
the government recognizes the need for more research in this area, financial and human
resource congtraints are still amajor hindrance. Thus this research contributes greatly to
the dearth of literature on food security and child nutrition status and provides insights
that can assist policy makers to act more effectively to reduce poverty and food and
nutrition insecurity among the urban poor.

Objectives of the study

| n light of the issues posed above, the current study seeks to answer the following

guestions:

»  What are the mgjor factors affecting the food security and child nutrition status of
urban poor househol ds? More specificaly, is poverty, as claimed by someresearchers,
amajor cause of food insecurity and child nutrition insecurity among urban poor?

» Isthere agender dimension in the determinants of the nutrition status?
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e Towhat extent is the food security and child nutrition status at the household level
related to the status of women?

»  What are some of the coping strategies adopted by the urban poor to minimize the
stress and shocks to food and nutrition insecurity?

e What policy options can be drawn?

Hypotheses

» Poverty isnot themost important factor affecting the food security and child nutrition
status of the urban poor households.

»  Food security and child nutrition status of the urban poor households do as not depend
on the socioeconomic status of women.

» Thereare no gender differences in the determinants of child nutrition.

The rest of the study is presented as follows. The second section presents the
methodology used to achieve the objectives of the study. It lays out the conceptual
framework that guidesthe empirical exploration. Whilethe modelling of food security is
examined at the household level, the nutrition status and sanitation environment are
examined at theindividual child level. The estimation techniques and description of the
variables included in the models are also discussed in this section. The third section
presentsthe data coll ection methodol ogy. Owingto financia limitationsit wasnot feasible
to cover al urban areasin Ugandain asingle study. Instead, the sample covered households
in Kampala. Given that Kampalais the capital and largest city in Uganda, the findings
will have relevance in informing food and nutrition policies in urban areas. The fourth
section discussesthe empirical resultsderived from the bivariate and econometric analyses.
Conclusions, policy implications and recommendations drawn from the findings of the
study are the subject of the last section.



2. Methodology

Conceptual frameworks

udiessuchasMaxwell et al. (2000) have adopted the causative conceptua framework
eveloped by UNICEF (1990) and extended by Engle et al. (1999) to examine the
determinants of the nutritional status of children (see Appendix A). This framework
breaksthe determinantsinto threelevelsof causality: immediate determinants, underlying
determinants and basic determinants. The immediate determinants of child nutrition
manifest themselves at the individua level. As shown in the diagram in Appendix A,
these factors are interdependent. Theimmediate determinants, in turn, areinfluenced by
the underlying determinants, including food security, adequate care of mothers and
children, and a good health environment, all manifesting themselves at the household
level. Adequate care of mothers and children involves the provision in households and
communities of time, attention and support to meet physical, mental and social needs of
the growing child and other members of households. The framework points to the very
important issue that the adequacy of this care will depend on the control of resources by
the caregivers, who in most cases are women. The health environment rests on the
availability of safe water, proper sanitation, health care and a safe environment. Poverty
issingled out as a key factor affecting the underlying determinants of child nutritional
status. These underlying determinants of child nutrition are, in turn, influenced by basic
determinants, which include the resource endowments available within the community.
The utilization of these resources and how they are trandated into resources for food
security, care and health are affected by social, cultural, economic and political factors.
Themain factorsthat affect individual food security are household food accessibility
rather than food availability according to Sen (1981); household behaviour including
decision making and choices made about food acquisition, which are in turn influenced
by cultural factors and knowledge; and individual health and nutritional status. At the
individual level, health is affected by food intake, nutritional status and health status; at
the household level such factors include general housing conditions, food accessibility,
overall hygienic conditions, household caring behaviours and feeding practicesto name
afew. At the community level such factors include the availability, cost and quality of
services such as safe drinking water, proper garbage disposal and health services, and
the quality of the overall environment. Finally, an important element isthe care extended
to the most vulnerable groups in the society, that is, children and pregnant and lactating
mothers.
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M ost researchers have concentrated on the preval ence of malnutrition among children
under fiveyearswith little emphasi s on the underlying causes (Young and Jaspars, 1995).
Thiscurrent study overcomesthisweakness by focusing on theimmediate and underlying
determinants of child nutrition among urban poor households in Kampala.

Conceptualy, factors affecting food security in urban areas are quite different from
those in rural areas (Haddad et al., 1999; Garret and Ruel, 1999). Food accessibility is
influenced by the availability of food in the markets, its physical accessibility and
affordability, which in turn affect household dietary intake. In urban areas among the
poor households, the main determinants of food accessibility at the household level are
hypothesized to include prices, income and accessto formal and informal transfers. That
is, the accessthat a household hasto food depends on whether the househol d has enough
income to purchase food at the prevailing prices, which income may exhibit a seasonal
dimension since many of the urban poor tend to be employed in the informal sector.
Factors other than food prices and income can affect household food security, mostly by
influencing tastes and preferences. Such factors include the household demographic
structurein terms of sex and age, education especially that of women, health status of the
members of the household, and activity status to mention a few factors.

Modelling and estimation techniques

ethodol ogical differencesin terms of proxy variables, estimation methods, sets of

independent variables and sampling techniques are evident from the available
literature on food security and child nutrition status (seefor example, Straussand Thomas,
1995; Teklu, 1996; Behrman, 1995). More importantly, studies such as Strauss (1990)
and Deaton (1997) point to the failure of the past studiesto di stinguish between exogenous
and endogenous household choice variables. Consequently, systematic consideration of
these issues is crucia for derivation of policy-relevant information. To come up with
plausible results, the present study has to a great extent taken these differences into
account.

Modelling proceaures

Following well-known expositions (Schultz, 1984; Behrman and Deolalikar, 1988; Strauss
and Thomas, 1995) ahousehold production framework isused to examine the determinants
of household food security and child nutrition status by specifying, respectively, demand
functions for dietary intakes and nutrition outcome functions for children less than five
years of age. The household is postulated to maximize a utility, which comprises the
nutrition of each household member, food and non-food items purchased, and household
production and leisure. The present study’s main interest isthe child nutrition status and
food security at the household level. The model specification for child nutrition outcome
is presented prior to the modelling of food security at the household level. The utility
function is expressed in Equation 1, with N, representing the nutrition status of the i
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child using standardized anthropometric measures of height-for-age (HAZ), weight-for-
age (WAZ) and weight-for-height (WHZ); consumption of food, F,; consumption of
non-food, C,; leisure, L, ; exogenous household-specific inputs, X, ; and unobservable
heterogeneity in preferences, &. Utility ismaximized subject to atime-nutrition production
function and income constraints.

U, = £(N,F,C,L; X,,é) )

Guided by the underlying economic determinants of nutrition status, N, isan outcome
of the height/weight production functions as expressed in Equation 2. N, is said to be
produced by aset of inputsincluding child-specific characteristics (such as age, sex), X
exogenous househol d-specific inputs (such as parental characteristics), X, ; endogenous
hedthinputs (such asdietary intake, health behaviour, sanitation), X ; community-specific
variables (such as distances to the nearest health facility, prevailing food prices), X_;
and unobserved heterogeneity characteristics at community, household and individual
levels, ] , that affect thei®™ child’s nutrition outcome.

N, = fi(xs’xh’xt'xmr’) 2

Theinput vector X, comprises the most important inputs such as dietary intake taken
as ameasure of food security, care giving behaviours and health environment (such as
the sanitation environment) and services asidentified in the conceptua framework, which
variables are also outcomes of avariety of factors as expressed in Equation 3. X is said
to be affected by exogenous household-specific factors, Z, ; exogenous community
characteristics (including distance to nearest health facility, prevailing food prices), Z _;
and unobserved heterogeneity characteristics at community, household and individual
levels, U, that affect the i child’s dietary intake.

X+ (2, 2., 1) ©)

Although studies such as Maxwell et al. (2000) have examined the structural causes
of child malnutrition, the endogeneity nature of theinput vector X in the nutrition outcome
model exacerbated by lack of data has to some extent made it difficult for other studies
to estimate the same. However, the present study seeks to examine the extent to which
the socio-demographic, economic and community-based variables affect the child nutrition
outcome. In other words, the study intends to measure the ultimate impact of these
exogenous factors rather than their impact conditional on a set of choice variables into
the nutrition production function. According to Strauss and Thomas (1995), Sahn and
Alderman (1997), and Thomas et a. (1996) such total impacts can easily be captured
through reduced form anthropometric outcome model s as expressed in Equation 4. These
models are functions of only the exogenous variables in each respective equation. The
error terms &, T,w are also assumed to be uncorrel ated with the covariates included in
the reduced nutrition outcome models.
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HAZ; = f; (Agecl, Agec2, Sex, Educw, Mhgt, educm, LnIncome, Sexh,, X, €)
WAZ, = f, (Agecl, Agec2, Sex, Educw, Mhgt, educm, Lnincome, Sexh,, X¢, T) (4
WHZ, = f, (Agecl, Agec2, Sex, Educw, Mhgt, educm, Lnincome, Sexh,, X¢, w)

where:

Agecl = child aged 0-15 months

Agec2 = child aged more than 15 months

Sex = 1if childismale; O otherwise

Educw = maternal education measured in number of completed years

Educm = natural father education measured in number of completed years
Mhgt = maternal height asaproxy for the unobserved family background factor

Lnincome = logarithm of household per capitareal income proxied by household
per capitareal expenditures
Sexh = 1if head of household is afemale; O otherwise

and the rest of the variables are as defined before.

Having specified themodel for child nutrition outcome, the study goes ahead to specify
the food security models at the household level in terms of calorie, protein and iron
intakes. The study goes beyond calorie intake to measure household food security to
include protein and iron intakes, as serious defi ciencies have been reported in SSA (ACC/
SCN, 1997) and in particular Uganda (Republic of Uganda, 1996). Continuing with the
utility function in Equation 1, the reduced-form demand functions for the n" dietary
intakes, DAJ.n for the j*" household, are derived and presented in Equation 5. The
independent variablesare al exogenous and the error terms y are said to be uncorrel ated
with these variables.

LnDATr,l = f, (., LnIncome, Hcomp, Educsm, Agesf, Agesm Sexh, v (5)

where;
n
LnDAT = logarithm of daily dietary intake per capita (n=calorie, protein and
iron) for the j*" household

Hcomp, = linear indicators of number of personsin the k" age and sex group
Agesf = age in completed years of the senior adult female

Agesm = age in completed years of the senior adult male

Educsf = education of the senior adult female measured in number of compl eted

years
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Educsm = education of the senior adult male measured in number of completed
years

and the rest of the variables are as defined before.

The study goes ahead to specify areduced-form equation with sanitation environment
(San) as the dependent variable. The model is expressed as in Equation 6 with the same
covariates asin Equation 5.

San = f (Agecl, Agec2, Sex, Educw, Mhgt, Educm, Lnlncome, Sexh,, X ,}) (6)

Estimation techniques

Theempirical estimation problem posed by some of theinputsinto the child’snutritional
status and household level demand function being endogenousisto some extent overcome
by the specification of the equationsin their reduced form. Yet, other pertinent problems
to consider arethose of having household per capitaexpenditure asaproxy for household
per capitaincome, the unobservable heterogeneity characteristicsat community, household
and individual levels, and the treatment of zero observations for some observations.
Some studies such as Strauss and Thomas (1990), Sahn (1990), Sahn and Alderman
(1997), Thomas et al. (1996), and Haddad and Hoddinot (1994) point to the possibility
of household per capita income being endogenous in equations 4 and 5. This is true
especially if the consumption decisions in Equation 1 are jointly determined with
anthropometric outcome and dietary intake demand functions. Consequently, there may
be need to control for the simultaneity of household per capita income and nutrition
outcome and demand functions.

To consistently estimate the reduced-form models in equations 4 and 5 some
researcherssuch as Strauss (1990) and Haddad and Hoddinot (1994) use the fixed-effects
and the instrumental variable (1V) methods by such researchers as Sahn and Alderman
(1997). This study uses OLS and 1V estimation methods. To address the possibility that
the household per capitaincome variable might be endogenous, asset index and age and
education of the head of the household are used asidentifying instruments. Conseguently,
al the covariates in equations 4 and 5 are assumed to be exogenous.

To evaluatethe credability of the |V approach, threetestsare carried out: therelevance
of theinstruments (Bound et a ., 1995), over identification testsand the Durbin—Hausman—
Wu test. While the relevance of the instruments determines whether the selected
instruments can explain the variation in the endogenous variable that is about to be
instrumented, the over identification test determines whether the selected instruments
belong in the second stage equation (Davidson and MacKinnon, 1993). The Durbin-
Hausman-Wu statistic tests for the endogeneity of the independent variables. This test
determines whether the OLS and 1V estimates are significantly different. The results
from the OL S estimation are said to yield better results than the IV method especidly if
the latter failsthe test specified above (see, for example, Kennedy, 1992). Consequently,
the OL S results are preferred.
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The present study tests for gender differences in the determinants of child nutrition
using adummy variable approach. This approach permitsinformation on both male and
female children to be used in the same model, thus increasing the degrees of freedom
and also improving the relative precision of the estimated parameter coefficients (see,
for example, Gujarati, 1995). All variables in the child nutrition model were interacted
with the male/female dummy, with the exception of the community dummies.

Prior to the econometric estimation of equations4 and 5 abivariate statistical analysis
using aone-way analysis of variance and t-test are specifically carried out to understand
the causes and extent of the food insecurity problem using the dietary adequacy variable
on socio-demographic characteristics at the household level. The sameis done for child
nutrition outcome proxies prior to the actual estimation of the equations. This type of
analysisisimportant in that it gives afeel for the data and to some extent facilitates the
choice of the model and estimation techniques. STATA 7.0, which provides corrected
standard errorsin IV and OL S estimation, is used to estimate the equations.

The possible presence of zero observations for some variables was taken care of in
order to minimizethe errors associated with them. To avoid selectivity biasand following
Battese (1997), these variables were recorded so that amissing or 0 value was replaced
by the median value based on the non-zero observations for aparticular variable. Then a
separate dummy variable, coded as 1 when the corresponding variable was missing and
0 when it was not, was included in the model. Tests for the level of significance of the
parameter coefficient on thisvariableindicate whether the missing observationsdiffer in
some way from those with observations.

Description of the variables

Theliterature on the determinants of household food security and child nutrition outcomes
makes it clear that the choice of the dependent and independent variables has varied
across studies. In particular, differences in the variables being controlled for in various
studies have led to numerous debates in the literature. Thisissue is discussed for child
nutrition outcome models by such studies as Strauss (1990) and for household food
security by such studies as Behrman (1995) and Teklu (1996). Therefore, this section
describes the variables used in the empirical econometric analyses. The dependent
variables are presented first, then the independent ones.

Dependent variables. It is evident from the available literature that there has been a
shift from obj ective measuresto subj ective measures (see, for example, S. Maxwell,1996;
Maxwell et a. 1999). While some researchers have used such objective measures as
food availability as a proxy for household food security, others have measured the same
using food intakes. The latter takes into account the food accessibility issues. To be
treated cautioudly is the empirical evidence based on studies where these two measures
of household food security have yielded different results.

Inthisstudy, dietary intakeisused asaproxy for household food security. Households
consume avariety of foods, mainly from purchases, that are converted into their calorie,
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protein and iron equival ents using the Uganda Nutritional Guide System by the Ministry
of Agriculture and The Composition of Foods Commonly Eaten in East Africa by West et
a. (1988). On the basis of both the demographic compasition and food composition
tables, the per capitaweighted daily actual intake (DA") is derived at a household level
(for details, see Appendix B). The derivation of these dietary intakes included non-
members of the household including visitors and assumed fair intra-household food
distribution.

The standardized anthropometric indicatorsincluding height-for-age (HAZ), weight-
for-age (WA Z) and weight-for-height (WHZ) commonly expressed as standard Z-scores
were taken as dependent variables for the reduced-form child nutrition models. WHZ, a
measure of wasting, is used as an indicator of the current nutritional status of a child,
wherealow WHZ scoreindicatesthe child isexcessively thin. HAZ, ameasure of stunting,
is an indicator of long-term nutritional status of a child. Finally, WAZ is a composite
measure that incorporates aspects of both stunting and wasting, making theinterpretation
of the indicator difficult. As previoudy discussed, the sanitation environment is one of
the inputs into the nutritional status of children. The sanitation variable as a dependent
variable was derived as an index. The index of sanitation® was constructed for each
household based on the field assistants’ ranking of the sanitation, which included
information on human excreta facilities, garbage disposal and housing condition.

Independent variables. In this category are characteristics of the individual child, the
household and the community.

Individual child variables: Theindividual child characteristicsinclude agein completed
months at the time of the survey for al children in the household less than five years of
age entered using alinear spline. The piecewiselinear specification dlowsthe agevariable
to have different effects on the child’s anthropometric outcomes. The age-specific
dimension is emphasized here, as some studies such as Sahn and Alderman (1997) have
found it to beimportant in understanding child nutrition outcomes. Other variablesinclude
gender entered as a dummy variable taking a value of 1 if male child to capture any
gender differences.

Household level variables: These can be divided into parental and other household
characteristics. Parental characteristicsareincluded to control for household background;
they include mother’s education and height and the education of the natural father.
Education is based on the number of years of completed formal education. Maternal
education is assumed to have a direct link to child nutrition through better child-care
practices and resource allocation in the household. Maternal height isincluded to capture
both the genetic effects and effects resulting from family background characteristics that
are not picked by the education level. It is also taken to capture the quantity and quality
of investments made in the mother’s nutrition and health early in her life. Thisvariable
enters the nutrition outcome model in alinear manner. The age of the mother and that of
the father were not included in the model because of the possibility that they are
endogenous variables.



FOOD SECURITY AND CHILD NUTRITION STATUS AMONG URBAN POOR HOUSEHOLDS IN UGANDA 17

In the demand for dietary intake models, age and education of the senior adult female
or male, who is either the spouse of the head or the head of the household, are included
sincethey may influencethe expenditure patterns and dietary preferencesin the household.
Age and education are hypothesized to have a positive impact.

Other household level variables include household compoasition, headship, income
and asset index. The headship variable entered asadummy variableisexpected to capture
the effects of household organization on the allocation of resourcesincluding food within
the household. The real per capita household income variable is proxied by per capita
total household expenditures deflated by the consumer price index for all items for the
year 2000 (base: 1997/98=100). The total household expenditures are derived, on a
monthly basis, as a sum of food expenditures and non-food expenditures including
expenditures on health, semi-durables and durables. The per capita expenditures were
derived by dividing total household expenditures by household size less non-members.
The real per capita income variable is expected to have a positive impact on both the
anthropometric outcomes and dietary intakes. Household composition enters through
linear indicators of the number of persons, excluding visitors, in aspecified age and sex
group in the demand for dietary intakes models.

Community level variables: The variables are said to represent the overall availability of
services such as health, schools and food prices in the community. Distance to social
facilitiesis used as a proxy for the overall availability of such facilities within a parish
and the distanceto the nearest such facilitiesif not availablein the parish. These variables
enter the anthropometric outcome model s as distance to the nearest facility and weighted
food group prices. The food prices are derived for major food groupsincluding cereals,
roots and matooke (plantain or banana), meat and dairy products, legumes, cils, and
other miscellaneous foods. The cereal group includes rice, bread and flours of maize,
millet and sorghum. The roots and matooke group includes dried and fresh cassava,
fresh sweet potatoes, Irish potatoes, yams and matooke. Groundnuts, fresh and dry beans,
fresh and dry peas, and soybeans make up the legume group, whereas beef, pork, goat
meat, poultry, fresh milk and eggs make up the meat and dairy products group. The
miscellaneous group includes vegetables and fruits such as onions, cabbage, eggplant,
pumpkin, pineapple and avocado. These prices were derived at the cluster level, that is,
all households within a cluster faced the same prices. The same prices enter the demand
for dietary intake models and are hypothesized to have a negative impact.



3. Data

Sample selection

T 0 achieve the objectives of this study, primary data were collected through a cross-
sectional survey at the household level. A multi-stage sample design was adopted.
The survey covered 630 households selected from al the five divisions of Kampala
(Nakawa, Makindye, Kawempe, Kampala Central and Rubaga). The number of parishes
varies across divisions, with Nakawa recording 23 parishes, Makindye 21, Kawempe
22, Kampala Central 20 and Rubaga 13 (Uganda Electoral Commission, 2000). The
parishes are taken asthe primary sampling units, and zones as secondary sampling units.
The study covered 40 parishesin al. While the parishes may be selected on the basis of
being homes to the majority of the urban poor, the study recognizes that there are poor
households even within “better off” parishes. Consequently, parishes were divided into
two strata: stratum 1 was made up of all parishes (with the majority of poor househol ds)
regarded to be “more poor”; and stratum 2 consisted of all parishes (with the majority of
better off households) regarded as “less poor”, as presented in Table 4.

Table 4: Summary of sample units by division and stratum

Stratum 1: More poor Stratum 2: Less poor
Total Sample  Number of Total Sample  Number of
parishes  weights  parishes parishes  weights  parishes Excluded*
Division selected selected
Central 6 0.25 7 5 0.24 3 9
Kawempe 8 0.27 7 9 0.18 2 4
Makindye 9 0.30 8 9 0.26 4 3
Nakawa 6 0.08 2 7 0.08 1 10
Rubaga 5 0.10 3 8 0.24 3 -

Note: *The parishes were excluded from the sampling method, as some are parishes in business or industrial
areas.

Sample weights were calculated for each division per stratum proportionate to the
population according to the population census of 1991. The sample weights for each
stratum were 0.65 and 0.35 for the “worse off” stratum and the “better off” stratum,
respectively, making 26 parishes from the former and 14 parishes from the latter. The
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number of parishes sampled from each stratum is proportional to the number of parishes
identified in each stratum.

The next task was to compute the sample weights based on divisions within each
stratum proportionate to the population. These sampleweightswerein turn used to derive
the number of parishes to be sampled in each division on the basis of the parish sample
size per stratum discussed above. The results of this process are also presented in Table
4. Then, a three-stage random sampling was used. First, parishes in each division by
stratum were listed and thereafter the random sampling method was used to select the
parishes. Second, zones were listed for each selected parish and thereafter one zone was
selected as a secondary sampling unit on the basis of simple random sampling. With the
help of local councillorsat Local Council 1 (LC1)®alist of all householdsinthe randomly
selected zones with children aged five years and younger was compiled to generate a
sampling frame. Third, atotal of 16 householdswere randomly selected from each selected
zone.

Data collection

he actual fieldwork started with apilot survey with the objectives of checking onthe

clarity of the questions and training of field assistants. Both gquantitative and
gualitative data were collected through interviews with the help of a structured
guestionnaire. Since women are the key players in ensuring food security and nutrition
status of household members, women were the main respondents. |n addition, their spouses
(where applicable) were also interviewed only for the section marked “for men only”.
Data were collected between January and March 2001. The respondents were very
cooperative and were eager to get feedback on the nutritional status of their children.
The data collected contain information at individual and household levels plus some
information on the community characteristics.

Dietary data

The seven-day recall period was used to capture the food consumption data using the
consumption approach. Food consumption data include all food purchases, as well as
food received as gifts or free collection and from own production excluding all food
stocks in the reference period. Both quantity and price data were collected. With this
information, estimates of the dietary intake were calculated at the household level on a
daily basisas discussed in Appendix B. Food quantities consumed refer to the amount of
food that entered the cooking pot. The foods consumed away from home by household
memberswereignored, asit wasdifficult to get such information. The quantities of such
foods as matooke, fresh cassava, yams, sweet potatoes and vegetables were reported in
units such as heaps, bundles, clusters and bunches, which were to some extent market-
specific measures. Kilogram equivalents of the market-specific measures were obtained
by actual weighing of the food itemsfor each market. It should be noted that within each
market there was some variability in the kilogram equivalent of, for example, a heap of
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sweet potatoes selling at the same price. To minimize measurement errors, the items
were bought from at least three buyers in the same market and thereafter an average
kilogram equivalent was computed. Furthermore, for food such as matooke, cabbage,
pineapple, fish and chicken, the field assistants were instructed to grade them on the
guestionnaire as small, medium or large. Again this facilitated the conversion of such
food into their kilogram equivalent. The whole exercise of converting into kilogram
equivaentswas done after the survey, with the assumption that therewasasmall variation
in the amount of food measured for each unit of measurement during the seven days
prior to the survey. Consumption of alcohalic beverages was excluded from the dietary
intake conversions, since not all of the members of the household derived utility fromit.

Anthropometry data

The measurements for weight in kilograms and height in centimetres (both collected to
one decimal place) were taken for all members of the households, making the data set
unique from other surveysthat have concentrated on the anthropometry of children aged
five years and under. There were afew cases where such measurements were not taken,
however, because the member was not home at the time of the survey, was unwilling to
be measured or had some degree of deformity. At least two visits were made to reduce
the non-response in this regard. Heights were measured using the Shorr height boards,
and weights using the Salter scale. The heights of children less than two years old were
taken while the children were lying on the Shorr height board; for older children the
heights were taken while standing.

To reduce the age misreporting, error checks were included in the questionnaire. For
children aged five years and less, where age is important in the calculation of the
anthropometric scores, the field assistants were instructed to collect information on both
current age and date of birth. Most children’s birth dates were obtained from their
immunization cards, birth certificates or baptism cards. However, this proved to be a
problem where some children were born at home and had never been immunized or
baptized. More still, some respondents could only remember the approximate age in
years but not the exact months. Consequently, some 3.5% of the children had no
information on their agesin completed months.

Thenutritional status of children was measured in terms of the anthropometric scores,
HAZ, WAZ and WHZ. These scores were computed using EPInfo version 6 software
package. Unfortunately, it was not possible to compute the WHZ for children with height
less than 49cm or the HAZ scores for children less than one month; concerned children
are excluded from the means. These scores were then compared with the National Centre
for Health Statistics (NCHS) reference population as a standard recommended by the
World Headlth Organization (WHO). A child with a Z-score of less than —2 standard
deviations of the NCHS reference standards was considered as undernourished. Children
with extreme score values were excluded from the analyses. Adult anthropometry was
measured in the form of body mass index (BMI), calculated as weight in kilograms
divided by height in metres squared.
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Other data

The other data collected include the socioeconomic characteristics of the members,
decision making within the household, health status, non-food household expenditures,
shocks and stressesto househol d food security, sanitation, and community characteristics.



4. Empirical results and discussion

udy results are presented herein two categories: adescriptive analysis of theresults
f the household survey and an analysis of the interactions and relationships among
the various econometric models.

Descriptive analyses

his discussion focuses on socioeconomic and demographic characteristics of the
surveyed households, anthrometric characteristics, and househol d food consumption
and food security.

Soclioeconomic and demographic characteristics

The sample of 630 househol dshad 3,453 membersincluding children, making an average
of 5.46 persons per household, which is higher than that of the entire Kampala area of
four persons per household according to the 1991 population census. The household
composition in terms of sex reveals that 48.5% were male and 51.6% female. One in
every two persons was under 15 years of age and three in every ten persons were under
five years of age. In other words, the survey data reveal avery high consumer/worker
ratio among the househol dsin the study area. Theimplications of thisin terms of meeting
the minimum basic needs especially food and health cannot be taken for granted. For all
households 83.8% of membership consists of the head, the spouse of the married head
and their children. Other members not related to the head of household account for less
than 1%.

Some observations do emerge on the information collected on the activity status of
al membersabovefiveyearsof age. Based onthe main activity categories, of the members
above 15 years excluding those still attending school, 37.3% were own account workers,
15.5% private employees, 12.7% unemployed and 29.1% unpaid family workers.

Income. Only 43.5% of the main respondents reported to have earned some income the
week prior to the survey, compared with 81.5% of male heads. Most of the respondents
reported food vending and trading’ as their main source of income. Most male heads
derived their incomes from permanent employment and trading. This finding suggests
that females are disproportionably less likely to be absorbed in the formal sector, which
could be attributed to their low education levels and the fact that they have to look after
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the children. In general, the mean weekly income varied with sources of income as
presented in Table 5. Overall, the mean weekly income of men is significantly higher
than that of women. One-fifth of the main respondents and nearly two-fifths of the male
heads lamented that their incomes were not stable except for those earning income from
permanent employment. The percentage of those reporting stableincome varied with the
source of income as shown in Table 5. In general, these households face a great risk of
income failure because of the large percentage of income derived from the informal
sector where employment isalso irregular, which in turn putsthem at ahigh risk of food
and nutrition insecurity.

Table 5: Weekly average income and income stability by source

Person earning the income

Women Men  Other members

Source of income Ush Stable (%) Ush Stable (%) Ush
Food vending 9,685 8.5 28,933 6.3 7,595
Property income 15,644 92.9 151,907 72.2 -
Remittances 8,721 40.0 19,107 42.9 2,500
Employment income 24,761 67.7 35,603 85.2 19,273
Construction and building 6,125 50.0 23,969 13.0 -
Trading excluding food trading 20,929 2.8 34,101 8.6 27,500
Transport 21,000 0.0 25,904 345 40,000
Repairs 25,000 0.0 31,188 11.1 -
Plumber/carpenter - - 20,786 25.0

Farming 15,219 0.0 12,333 0.0 -
Others 12,750 4.3 15,159 16.0 8,250
Total (average) 14,830 21.2 35,771 37.4 13,513

Education. The overall literacy rates suggest that over 49% of members older than 15
yearsof age had primary education. Generally speaking, thelevel of education of females
was significantly lower than that of their mal e counterparts (p=0.00) as expected. Results
(Table 6) suggest that the natural mothers, on average, had completed only six years of
schooling compared with that of natural fathers of about eight years. In other words,
natural mothers had completed dightly less schooling, on average, than natural fathers.

Sanitation. Over 67% of the sampled househol ds had access to treated water and 54.1%
disposed of their solid garbage in the nearest Kampala City Council collection bins.
Surprisingly, there was alack of hygienic consciousnessin the disposal of liquid waste.
Over 80% reported to dispose such waste either in the surroundings or in channels with
stagnant waters. These werein most cases breeding placesfor mosquitoes. Sharing toilet
facilities especialy pit latrines was common, but over 30% of the households reported
the latrines to be in a poor state. Based on field assistant ranking, the overall sanitation
condition for 37.6% of the sampled househol ds was ranked between very poor and poor.
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The corresponding percentage using similar ranking for housing condition was 35.2; it
was 34.6 for garbage disposal and 32.7 for availability of human excretadisposd facilities.

Health status. About 76% of household members over five years of age had a health
rating of good and above, 17.2% fair, and 4.1% poor. Some 35.3% (825) experienced
someillnesses in the four weeks prior to the survey. The most reported symptoms were
high temperature, headache and respiratory infections, in that order. Only 51.6% of those
reporting some symptoms sought medical attention, mainly from private clinics (60.1%),
followed by pharmacies (12%) and government hospitals (10.8%). Of those who did not
seek medical advice, the majority went in for self-medication (51.2%) and about 38.6%
felt not sick enough to seek medical attention.

Table 6: Sample characteristics and standard error

A: Children Female Male All

Mean Standard Mean Standard Mean Standard Valid

error error error Cases

Z-scores
Height-for-age -1.31 0.09 -1.39 0.08 -1.35 0.05 802
Weight-for-height -0.07 0.06 -0.14 0.06 -0.11 0.04 830
Weight-for-age 0.92 0.07 -0.99 0.06 -0.95 0.05 853
Child characteristics
Age in months 29.06 0.85 28.06 0.80 28.54 0.58 927
Birth weight (kg) 3.17 0.04 3.26 0.03 3.21 0.02 770
Current weight (kg) 11.07 0.17 11.46 0.18 11.27 0.12 887
current height (cm) 82.90 0.73 83.2 0.72 83.07 0.51 857
Sex (1) male - - - - 0.52 0.02 961
Lives with natural mother (1) - - - - 0.89 0.01
Lives with natural father (1) - - - - 0.75 0.01

B: Natural parents’ characteristics

Mother Father
Mean Standard Valid Mean Standard Valid
error  cases error  cases
Age (years) 25.32 0.19 832 31.44 0.28 639
Education 6.89 0.11 824 8.89 0.15 608
Weight (kg) 53.38 0.38 819 62.46 0.74 133
Height (cm) 157.89 0.22 822 168.62 0.69 130

Body mass index 23.40 0.14 819 21.93 0.22 130
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Table 6: Contd.

C: Household characteristics

Mean Standard error

Annual per capita household

expenditure (Ush) 441,807 8,896
Annual per capita food

expenditure (Ush) 296,282 5,426
Annual per capita non-food

expenditure (Ush) 145,524 4,901
Female household head 0.17 0.01
Household size (head count) 5.42 0.10
Percentage of members <5 years 30.86 0.52
Percentage of members 5-15 years 22.42 0.78
Percentage of members 15-60 years 43.67 0.63
Percentage of members > 60 years 0.58 0.14

D: Male head and senior female characteristics

Senior adult female Male head

Mean Standard Valid Mean Standard Valid

error  cases error cases
Age (years) 27.67 0.36 609 33.20 0.40 575
Education (years) 6.79 0.13 604 8.27 0.17 552
Weight (kg) 58.84 0.48 593 61.09 0.82 193
height (cm) 157.73 0.26 594 162.89 0.67 191
Body mass index 23.62 0.18 593 23.00 0.28 191

E: Community characteristics (metres)

Mean Standard
error

Safe drinking water 113.88 6.88
Garbage disposal 148.70 8.80
Pit latrine 15.62 1.27
Market 792.46 30.00
Trading centre 469.90 30.00

Household expenditurepatterns. If household expenditures are used as proxy for income,
the median monthly income for the sample is approximately Ush33,194 per capita. The
median monthly food expenditure per capita is Ush21,120, compared with Ush11,011
for non-food expenditure per capita. Results in Table 7 show that the mean per capita
expenditure of the highest quintile is more than twice that of the lowest quintile. The
survey datasuggest that food purchases account for, on average, 64.1% of all the household
expenditureincluding health-rel ated expenditures. After food, non-durables expenditures
including rent and cost of electricity are the second most important expenditure items
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accounting for 20.3%. Education accounted for only 6.0% and clothing and bedding for
3.2% (seeTable 7). The very low budget share on education is observed. Results suggest
a systematic change in the composition of household expenditures as income increases.
Thebudget shares of all the group itemsincrease with increasing househol d expenditures
used asaproxy for income, except for food. The percentage budget sharefor food declines
with increases in income, a finding consistent with Engel’s law. Furthermore, resultsin
Table 7 indicate significant differencesin the budget shares across expenditure quintiles
at standard levels.

Table 7: Mean share of monthly household expenditures by expenditure quintile

Percentage share in household expenditures Mean

Food Non-  Education Clothing Others Per capita Per capita
Expenditure Valid durable expenditure real
quintile cases expenditure
1 126 66.8 22.5 2.6 2.9 1.1 24,175 231
2 126 66.6 23.0 3.2 4.0 1.0 31,355 300
3 126 66.0 19.9 5.5 3.0 1.0 32,644 312
4 126 62.6 19.9 7.3 2.9 1.6 41,856 400
5 126 58.1 16.4 11.7 35 2.0 55,346 529
All 630 64.1 20.3 6.0 3.2 1.3 37,075 354
p-value 0.00 0.00 0.10 0.10 0.07 0.00 0.00
Anthropometry

The sample data include information on weight and height for al individuals in the
household, making it possibleto examine not only the nutritional status of children under
five years of age but also that of members older than five years, as presented bel ow.

Nutritional status of adults. The nutritional status of adults especially mothers should
be of particular concernin view of possible consequencesfor other household members
nutritional statusin general andin particular that of young children. The nutritional status
of membersabovefiveyearsof agewas classified based on their body massindex (BMI)
and theresults are presented in Table 8. Using the standard measure suggested by James
et al. (1988) some observations emerge. Approximately 6% of natural mothersand fathers
are considered chronically energy deficient since their BMI is below 18.5 while about
17% of the natural fathers and 39% of natural mothers are considered overweight/obese.
Considering al adults aged 15-60 years, 30% of female adults were suffering from
overweight/obesity compared with only 13% of male adults. Could this be indicative of
an emerging nutrition problem among femal e adults? The percentage of those suffering
from chronic energy deficiency ranged between 5% and 7%. It is further observed that
femal es within this age group had, on average, asignificantly higher BMI than the male
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adults (p=0.00) a finding consistent with studies carried out elsewhere. Over 19% of
household members in the age group of 6-15 years were classified as suffering from
chronic energy deficiency, compared with nearly 16% suffering from overweight and/or
obesity.

Table 8: Distribution of body mass indexes of members older than 5 years (%)

Female Male All
Chifdren (6—15 years)
<145 20.21 18.07 19.22
14.5-18.5 60.28 69.48 64.55
> 185 19.51 12.45 16.23
Valid cases 287 249 536
Mean 16.59 16.22 16.42
Aaults (16-59 years)
<175 2.13 1.96 2.10
17.5-18.6 455 3.92 4.44
18.6-23.8 52.92 80.39 57.88
23.8-28.5 29.87 11.76 26.64
> 285 10.53 1.96 9.00
Valid cases 703 153 856
Mean 23.49 21.58 23.15
Aadults (> 60 years)
<175 - - -
17.5-18.6 - - -
18.6-23.8 30.77 33.33 31.25
23.8-28.5 38.46 66.67 43.75
>285 30.77 - 25.00
Valid cases 13 3 16
Mean 25.83 25.24 25.72
Natural parents
<175 1.95 3.08
17.5-18.6 4.15 5.38
18.6-23.8 54.70 73.85
23.8-28.5 28.45 16.92
> 285 10.74 0.77
Valid cases 819 130
Mean 23.39 21.93

In general, male members were leaner than femal e members but a higher proportion
of males had BMIs faling within the acceptable ranges. Taking the sample as awhole,
resultsreveal that over 60% of the members had their nutritional statusfalling within the
acceptable ranges. In addition, the overall average BMIs fal in the acceptable ranges
except for all adults above 60 years and femal e adults aged 16-59 years. Worth notingis
a relatively high prevalence of about 8.9% of households with both overweight/obese
and chronically energy deficient persons, afinding consistent with studies such asMaxwell
et al. (2000), Ruel et al. (1999) and Popkin (1998, 1999). Thisfinding presents adouble
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burden to policy makers of finding solutions for underweight and overweight in the
same household.

Nutritional status of children under five years. Nearly 11% of the sampled children
recorded low weight at birth of lessthan 2.5kg. The mean weight and height distribution
of children aged 0-60 months is presented in Table 9. Some observations worth noting
emergefrom thistable. Femal e children in the age group 12—23.99 months are significantly
shorter than male children in the same age group. Male children are significantly heavier
compared with female children in the same age group with the exception of children
under six months and those in the age group 24-35.99 months. The overall averages
based on the sample data are comparable to those of Maxwell et a. (1998) for low-
income householdsin Kampala.

Table 9: Mean weight (kg) and height (cm) of children by sex by age group

Male Female
Age group Mean Standard Cases Mean Standard Cases p-value
(months) error error
Wejght
0-5.99 5.93 0.22 53 5.90 0.23 45 0.94
6-11.99 8.33 0.17 51 7.64 0.23 39 0.02
12-23.99 9.90 0.14 107 9.48 0.18 106 0.05
24-35.99 12.05 0.27 79 11.47 0.22 62 0.11
36-47.99 13.79 0.22 84 13.22 0.22 74 0.07
48-59.99 16.19 0.42 72 14.88 0.24 83 0.01
Hejght
0-5.99 58.84 1.00 46 59.08 0.91 40 0.86
6-11.99 67.34 0.67 48 66.56 0.89 34 0.48
12-23.99 76.87 0.58 103 74.67 0.61 104 0.01
24-35.99 86.00 0.89 79 84.25 1.02 61 0.20
36-47.99 93.45 0.67 84 92.49 0.76 73 0.34
48-59.99 101.32 1.23 72 100.07 0.81 82 0.39

Sex differences were not observed in any of the overall mean anthropometric scores
presented in Table 6. However, disaggregating by age groupsyieldsthe results presented
in Table 10, with significant differences observed across age groupswithin sex. Generally
speaking, no similar significant differences are observed across sex within the same age
group except in afew cases. For exampl e, the youngest femal e children had asignificantly
lower weight-for-age and those in the age group 12—23.99 months a significantly lower
weight-for-height than their male counterparts in the same age groups. The weight-for-
age and height-for-age scorestend to display the same pattern acrossthe age group unlike
the weight-for-height score. The children in the age group 12—23.99 months display the
lowest height-for-age and weight-for-age scores. The anthropometric scores improve
suddenly after 36 months of age and decline again until 48 months of age. The drastic
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decline in the anthropometric scores after six months of age could be attributed to the
fact that children enter the difficult transition from exclusive breastfeeding to solid foods.
This finding is consistent with the patterns of the z-scores by age groups observed
elsewhere.

Children from households where women earned some income were less likely to be
stunted than children from households where spouses earned no income (p=0.03). This
could reflect that women are more likely to alocate resources under their domain to
children. No similar significant differenceswere observed for weight-for-age and weight-
for-height measures of nutrition status. By extension, therewere no significant differences
in child nutrition status and a male head reporting a source of income.

As previously discussed, parental characteristics are said to influence the child
nutritional status. Nearly 11% and 25% of the children below five years of age in the
sampled householdsdo not livewith their natural mothersand natural fathers, respectively.
Moredtill, about 15% are not children of the head of the household; they are other relatives
of the head especially grandchildren. The bivariate relationship between the nutritional
status of children and the natural mother’s characteristicsyield someinteresting findings
(Table11) .

The available literature indicates that the mother’'s education is an asset to good
household nutrition and health. Mothers with more education are expected to provide
better health careto their children. Surprising to noteisthelack of asignificant relationship
between mother’seducation and HAZ scores of children regardless of their ages. However,
disaggregating children by age groups based on one-way analysis of variance results
indicates a significant relationship between the HAZ scores of children under the age of
15 months and mother’s education (p=0.04). No similar significant relation is observed
for children above 15 months of age. This finding supports the assertion by Sahn and
Alderman (1997) that failure to disaggregate children by age groups may lead to aweak
relationship between mother’s education and the nutritional status of children. No
significant relationships were observed for either weight-for-age or weight-for-height
scores even after disaggregating children by age group.

A dtatigtically significant rel ationship between the age of the mother and the z-scores
of the children under five years of age is observed with the exception of weight-for-
height (see Table 11). A systematic pattern is evident for the height-for-age and weight-
for-age scores, suggesting that child nutritional status is likely to improve as mothers
grow older. Results in Table 11 further suggest a significant relationship between the
anthropometric scores and mother’s nutritional status as measured by BMI. The children
of chronically energy deficient mothers were more likely to have significantly lower
scores.

HAZ and WAZ scoresimprove linearly with increasing expenditure quintile, p=0.06
and p=0.05, respectively. However, no similar significant differences are observed for
current child nutrition status. The main activity category of the head of the householdis
significantly associated with long-term child nutrition status but not for weight-for-age
and weight-for-height scores. The highest nutritional statusis observed among children
where the head reported government and political/social/religiousworkers. The possible
explanation could be that these heads were sure of getting a steady income.
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A household's hygienic condition is said to be one of the key determinants of child
infectious diseases including diarrhoea. As alluded to in the first sections of this study,
hygienic and sanitation conditions are pervasive problemsin the mgjority of urban areas
where the poor population lives. The study results suggest that children from househol ds
where human excreta were visible had significantly lower WAZ and WHZ scores, on
average, than their counterparts from households where such excreta were not visible
(p=0.05, p=0.09, respectively). Children from householdswith a higher rating of overall
sanitation condition were less likely to suffer from chronic malnutrition (p=0.00). The
poor sanitation conditions are the most effective routes for transmission of diarrhoeal
pathogens. Diarrhoea may predispose children under five years of age to malnutrition
and micronutrient deficiencies, and ahigh prevalence of diarrhoeamay not alow children
to maintain optimal nutritional status. Children reported to have had a diarrhoea episode
prior to the survey were more likely to have lower height-for-age (p=0.01) and weight-
for-age (p=0.00) scores, as expected.

Table 12 presents the extent of the child malnutrition problem among the sampled
households, and the trendsin the anthropometric scores follow the same pattern asthose
in Table 6. Results suggest a low prevalence of wasting (2.4%) a high prevalence of
stunting (30.3%) and high prevalence of underweight (19.3%) using acut-off of -2 standard
deviations of the NCHS reference standards. One child in 50 suffers from acute
malnutrition one-third are chronically malnourished and almost one in every five is
underweight. Although acute malnutrition does not seem to be a serious problem, the
high level of chronic malnutrition should be of great concern to policy makers.

Results suggest a higher percentage of male children who are stunted than of female
children, afinding consistent with the preliminary results based on the UNHS of 1999/
2000 (UBS, 2001) and those of the 1995 and 2001 Uganda Demographic and Health
Surveys (UBS and ORC Macro, 1996, 2001). There are more stunted children in the 12—
23.99 months age group than in the other groups. While results suggest alow prevalence
of low weight-for-height for female children, a high prevalence is observed for mae
children. The trends in the anthropometric indicators in Table 12 are similar to those of
UBS (2001) and those of the low-income households in Kampala reported by Maxwell
et a. (1998), but dlightly higher prevalence of malnutrition is reported for the sampled
households. Thisfinding reinforcesthefinding that child under nutritionisamore severe
problem among urban poor households, which is concealed by the aggregate data used
by UBS (2001).

Considering only the children classified as suffering from chronic mal nutrition, results
in Table 6 suggest asex biaswith females more likely to be more stunted than their male
counterparts (p=0.01). Mean weight-for-age was not different by sex, although among
mal e children it was somewhat higher than among females. Results further suggest that
stunting isthe most prevalent nutritional problem among the sample children. Considering
the mean anthropometric scores for stunted children some observations do emerge.
Statistically significant differences are observed in height-for-age across age for female
children (p=0.06).



ResearRcH ParPer 130

32

1T°0 T00 100 anpen-d
6T. 9z'1T 1T°0- G5/ ee'T ¥6°0- 80/ 99'T ZeT- 1\
0z 66°0 0T'0- 6T YT 12°0- 6T €9'T ov'0- o <
vZT ST'T 100 12T 9g'T 2L0- A4 LT vZ1- Ov—0€¢
687 12T 1T°0- 02s 0g'T 16°0- g8Y 65T 9g'1- 0£-02
98 ZeT 9£'0- 68 65T 0Z'1- Z8 96'T 8y'1- 0z >
Jayjow jo aby
GE0 ¥S0 SZ°0 anen-d
112 SC'1 AN Syl ee'T ¥6°0- 00. 99'T 1€°T- 1\
14 28T 120 9z 62’1 85°0- T4 98'T 2/.°0-  uoneonps Arepuodss isod
62 127 L0°0- 4514 62’1 86°0- 1€2 T 7T- uoneonps Arepuodss
0]0]7% €21 LT°0- 8TY 8e'T £6°0- ¥6€ 18T 62°T- uoneonps Arewld
LY 16T 10°0- 6V €21 S6°0- 44 6T'T €eT- uonesnpa oN
1ayjoul Jo Uoneanpg

€00 000 000 anen-d
0T. A 00/ S9SBJ PlleA
9/ 8T'T 20°0- 8/ 8T'T 85°0- 9/ 1871 G.°0- §'ge <
86T 82’1 €0°0- AT 121 9/°0- 16T 15T ST'T- §'82-8'¢C
z6¢ 9z'1T AN 0TP Ge'T S0'T- €8¢ €9'T 8y'1- 8'€2-9'8T
62 82’1 65°0- 0g LET 6T'T- 62 06'T SC'1- 9'8T-G'/T
ST AR G8'0- ST €51 16'T- ST 16'T A4 GLT>
18Yjouw Jo NG

J01i9 Jol1ia Jol1ia ansuLloeIRyYD

sose)  pJepuels ueaN sase) plepuels ueaN sase) pilepuels uea\
1ybB1ay-105-1ybiapn abe-loj-1ybrapn abe-105-1ybioH

AnawodoJyiue pjiys pue solsLaIoRIeyD JBYloW [einieN TT a|gel



FOOD SECURITY AND CHILD NUTRITION STATUS AMONG URBAN POOR HOUSEHOLDS IN UGANDA 33

Table 12: Distribution of the prevalence of child malnutrition by sex and age (%)

Age group Height-for-age score Weight-for-height score ~ Weight-for-age score
(months) Male Female  Total Male Female Total Male Female Total
<6 7.5 12.8 10.1 5.7 2.0 3.9 7.5 2.2 5.1
6-11.99 31.1 36.4 33.3 2.2 9.1 5.1 17.6 23.1 20.0

12-23.99 55.9 41.2 48.5 8.8 4.9 6.9 29.9 26.4 28.2
24-35.99 34.2 20.7 28.4 7.8 6.7 7.3 32.1 17.7 25.7
36-47.99 33.3 35.6 34.4 2.4 2.7 2.5 20.2 27.0 23.4
48-59.99 29.0 22.2 253 29 3.7 3.3 16.9 21.7 195
All 35.6 20.8 32.8 53 4.5 4.9 223 213 21.8
Valid cases 148 115 263 23 18 41 99 87 186

Household food consumption and food security

This study measures household food security in terms of the adequacy of calorie, protein
andironintake level s adjusted for household demographi c composition. To assess dietary
adequacy, Uganda Nutrition Guide recommendations were used. Although the sampled
households reported consumption of over 70 food items, only 35 of these were used in
the calculation of dietary intakes. The most commonly eaten foods were maize flour,
rice, bread, fresh potatoes, irish potatoes, matooke, groundnuts, beans, beef and fresh
milk. A high proportion of the households reported having consumed animal products,
but the per capitaweekly consumption seems to be very low. For example, only 0.77Its
of milk and 0.36kg of beef were consumed. This could possibly be attributed to the high
prices and low incomes of the sampled households. The percentage of the households
that consumed fish was relatively higher than the percentage reported for rural Uganda
by Ssewanyana (1999). Table 13 summarizes the percentage contribution of the major
food group to dietary intake by expenditure quintile. Significant contributions across
expenditure quintiles are observed except for roots and matooke at the 0.05 level.

In general, the sampled househol ds seem to derive a higher percentage of their calorie
intake from roots and matooke, followed by cereal, asthese are regarded asthetraditional
food staples. Although meat and diary products are the main source of protein for all
expenditure guintiles except the lowest, the low consumption levels have serious
implications for overall protein intakes. The lowest quintile derives much of its protein
and iron intake from legumes. On the other hand, the high percentage of iron derived
from roots and tubersfor all expenditure quintile is worrisome given that the food items
within thisfood group have alow bioavailable form of iron. Households derive a higher
percentage of iron intake from meat and dairy products than from the miscellaneous
group. Consumption of vegetables and fruits (thereafter referred to as miscellaneous
group) is still very low among households despite their high micronutrient levels,
especially iron and vitamin A, and low cost. Lack of nutrition information and socia
factors such astastes and preferences could possibly explain thislow consumption. The
consumption patterns and diets of the study population seem to be different from those
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reported by Ssewanyana (1999, 2001) in rural Uganda. Worth noting is the amost equal
contribution of roots and matooke to dietary intake across the expenditure quintiles,
indicating that the percentage contribution remains more or less constant. However,
householdstend to increase their consumption of meat and dairy products as expenditure
guintile increases.

A closer look at food group expenditures shows adecrease in expenditurefor all food
groups with increasing expenditure quintile except for meat and dairy products. Cereals
and roots seem to take up a large share of the total food expenditure for the lowest
quintile. The expenditure on meat for thelowest quintileisalmost half that of the highest
quintile.

The percentage of total household expenditure spent on food is among the household
food insecurity indicators used by most economists following Engel’s law. On average,
64.1% of the total household expenditure including on health was spent on food alone,
suggesting afood insecurity problem among the sampled households. The overall mean
actual dietary intakes were 688kcal, 33gm and 7mg for calories, protein and iron,
respectively, which are relatively lower than those reported in Ssewanyana (2001). This
may relate to different demographic composition and different activity levels, implying
different dietary requirements. More importantly, the inability of the survey to capture
street foods may have contributed to the observed low caloric intake. Elsewhere studies
such asMaxwell et al. (2000) report asignificant contribution of street foodsto the diets
of low-income earners.

It must be noted that this procedure of using recommended dietary requirements has
received enormouscriticism (see, for example, Poleman, 1981; Srinivasan, 1985; Payne,
1990). To overcome this problem, some researchers have used different cut-off points of
the recommended daily dietary intake to examine households at risk of food insecurity.
For example, Rogers (1996) and Alderman and Garcia (1994) use a cut-off point of 75%,
while Delisle et al. (1991) set it at 60% for calories and 75% for protein. This study uses
the Delidle et al. (1991) suggested cut-off for calories and protein, aswell as a 75% cut-
off for iron.

Only 9.5% of the sampled househol ds consumed more than 60% of their daily caloric
reguirements; for protein and iron, respectively, the percentages were 34.6 and 20.2. As
the expenditure group increases, therisk of becoming food insecure declines as presented
in Table 14. In general, actual daily protein and iron intakes were less of a problem
among the sampled households than were the calorie intake levels. This is consistent
with findings by Ssewanyana (2001) and studies elsewhere ascited in Ruel et al. (1999)
where protein and iron intakes in the urban areas are less of a problem even among the
low-income population. With regard to headship, a higher percentage of male-headed
households showed dietary deficiencies than did female-headed househol ds.
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Table 13: Contribution of the major food groups to dietary intake by expenditure quintile

(%)
Expenditure quintile
1 2 3 4 5 All p-value
Calories
Cereal 33.1 27.0 23.9 22.9 25.6 26.5 0.00
Legumes 17.4 15.8 15.6 15.7 12.6 15.4 0.00
Meat and dairy products 7.5 11.9 13.6 135 17.8 12.9 0.00
Roots and matooke 33.1 35.6 36.2 38.1 33.1 35.2 0.09
Fruits and vegetables 1.8 2.0 2.1 25 29 23 0.07
Protein
Cereal 27.8 215 18.0 16.7 18.3 20.5 0.00
Legumes 317 26.7 25.6 25.0 19.6 25.7 0.00
Meat and dairy products 22.2 32.0 35.7 35.2 43.4 33.7 0.00
Roots and matooke 16.7 18.0 19.0 21.2 16.3 18.3 0.12
Fruits and vegetables 1.7 1.7 1.7 1.8 2.3 1.8 0.27
/ron
Cereal 22.3 19.5 16.7 16.5 19.8 19.0 0.00
Legumes 32.7 27.0 27.0 255 20.6 26.5 0.00
Meat and dairy products 9.8 16.3 17.2 16.3 23.2 16.5 0.00
Roots and matooke 31.0 33.0 34.1 36.1 29.6 32.8 0.08
Fruits and vegetables 4.2 4.8 4.9 55 6.8 5.3 0.02
Expenaditure by food
Cereal 29.6 23.1 20.2 19.7 21.3 22.7 0.00
Legumes 15.9 12.6 11.8 12.2 8.7 12.2 0.00
Meat and dairy products 19.1 26.2 31.2 31.1 36.8 28.9 0.00
Roots and matooke 29.6 325 31.0 30.8 26.9 30.2 0.03
Fruits and vegetables 5.9 5.6 5.8 6.6 6.3 6.0 0.51
Actual dietary intakes
Calories (kcal) 522 569 662 822 866 688 0.00
Protein (gm) 22.3 26.4 32.2 42.5 42.0 33.1 0.07
Iron (mg) 5.55 5.91 7.17 9.02 8.40 7.21 0.00
Recommended dietary
Intakes
Calories (kcal) 2,159 2,168 2,145 2,159 2,176 2,161
Protein (gm) 38.4 38.5 38.2 38.4 38.8 38.5

Iron (mg) 11.95 11.71 11.76 11.74 11.93 11.82
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Table 14: Dietary deficient households by socioeconomic characteristics (%)

Valid Below 60% of the Below 75% of the
cases required daily required daily
calories Protein Iron

Expenditure group
1 95.24 84.13 85.71
2 94.44 78.57 86.51
3 92.06 73.02 81.75
4 84.92 47.62 73.02
5 85.71 43.65 73.02
Sex of household head
Male 523 92.20 66.50 81.80
Female 107 82.20 59.80 71.00
Migration status of the respondent
Non-migrant (born in Kampala) 62 87.1 64.5 80.7
Migrants 568 90.9 65.4 79.9
Property status of the respondent
No property 191 91.6 68.1 84.3
Had property 439 90.0 64.2 78.1
Income status of the respondent
No income 372 92.2 66.9 82.8
Earned income 227 88.0 63.2 76.0
Total 90.48 65.40 80.00

A comparison of households at risk of becoming food insecure with those at no such
risk using selected variablesis presented in Table 15. The households with larger family
size were more likely to be at risk of becoming protein insecure at 0.05 level. Further
results suggest that households at risk of becoming food insecure are more likely to
spend less on food purchases, in absolute terms, than their counterparts. The households
with younger spouseswere more likely to be protein and iron insecure. Households with
more children were less likely to be at risk of becoming calorie and protein insecure.
Taking total household expenditure asaproxy for income, householdswith lower income
per capitaweremorelikely to becomefood insecurefor al the three measures of household
food security. Thisfinding is consistent with the results discussed previously.

Household food security and child anthropometry. Table 16 presents a comparison of
child anthropometry with household food security status. For all household food security
proxies, children from households at no risk of becoming food insecure are likely to
have better height-for-age z-scores than their counterparts from households at risk of

becoming food insecure.
Table 15: A comparison of household food security status using selected variables
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Calories Protein Iron

No risk Atrisk P-value Norisk Atrisk P-value No risk At risk P-value

Household size 5.1 55 0.20 4.8 5.8 0.00 5.2 55 0.14
Weekly food expenditure 33,638 28,638 0.02 31,963 27,595 0.00 32,555 28,235 0.01

Annual per capita
household expenditure 492,090 436,513 0.00 528,853 395,745 0.00 493,966 428,766 0.00

Proportion of children 34 31 0.09 34 29 0.00 32 31 0.22

Age of spouse 29 28 0.49 27 28 0.06 29 27 0.02

The sametrend is observed for weight-for-age z-scores, although it is not significant
a the standard levels. This implies that dietary deficiencies may not help to screen
households with underweight children. It may be that intrahousehold distribution of
protein- and iron-rich foods is not commensurate with individual specific nutritional
requirements. Thisis supported further by the survey finding that more than 80% of the
children did not receive special meals from those of the rest of the family.

Table 16: Household food security and child anthropometry

Height-for-age Weight-for-age Weight-for-height
Mean Standard Mean Standard Mean standard
error error error
Calories
Not at risk -0.90 0.19 -0.72 0.14 -0.23 0.13
At risk -1.40 0.06 -0.98 0.05 -0.10 0.05
p-value 0.01 0.09 0.37
Protein
Not at risk -1.17 0.10 -0.87 0.08 -0.16 0.07
At risk -1.45 0.08 -1.00 0.06 -0.08 0.05
p-value 0.03 0.19 0.30
lron
Not at risk -1.13 0.14 -0.89 0.10 -0.20 0.09
At risk -1.41 0.07 -0.97 0.51 -0.08 0.05
p-value 0.07 0.50 0.27

Subjective indicators of household food insecurity. Only a single round of data was
collected, making it difficult to capture the time dimension. Consequently, it is difficult
to determine whether households experienced chronic or transitory food insecurity.
However, the survey data contain some elementsthat provideinsi ghts on the vulnerability
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of the householdsto food insecurity (Table 17). Respondents' perceptionswere measured
in two categories, the lack of money and the domestic workload. The same checklists
(see column 1, Table 17) were used to score perception. The survey itemswere designed
to allow affirmative responses. Ordinal ratingswere used asfollows: never = 1; sometimes
= 2; and often = 3. The indexes due to lack of money and domestic workload are
summative, formed by adding these survey items. The smaller the scorethelessvulnerable
isahousehold to food insecurity dueto either lack of money or domestic workload. The
internal consistencies of theindexeswere confirmed using Cronbach’s alphaand yielded
thefollowing alpha(and inter-item correlations): lack of money 0.90 (0.65) and domestic
workload 0.71 (0.33).

Table 17: Main respondents’ perception of household food security (%)

Lack of money Domestic work
Never Sometimes  Often Never Sometimes Often

Worry about the type of

food to serve members 33.0 55.6 114 84.5 15.2 0.3
Household members ever

go to bed hunger 66.9 29.7 3.4 86.2 131 0.6
Household members ever

eat less than expected 49.4 44.4 6.2 82.4 17.2 0.5
Household members

ever skip meals 65.1 29.8 5.1 78.9 20.3 0.8
Respondent eats less

than expected 48.7 45.9 5.4 87.9 11.8 0.3

Evidence in Table 17 suggests that domestic work is not as serious a constraint to
improving food security asislack of money. Some 55.6% of the respondents sometimes
worry about the type of food to serve membersdueto lack of money. Skipping mealsdue
to lack of money does not seem to be a regular occurrence as compared with members
eating less than expected. The use of two cut-offs of araw score of 7 and 10 for the lack
of money index, which correspond to thefiftieth and seventy-fifth percentil es, respectively,
in the distribution some observations do emerge (see Table 18). The percentage of
vulnerable househol ds decreases with increasing expenditure quintile with the exception
of the fourth quintile. Significant differences are observed within each category of
socioeconomic variables except for migration status. While female-headed households
werelesslikely to be dietary deficient, they were more vulnerable to food insecurity due
to lack of income compared to male-headed households. Further still, the households
above these cut-off threshol ds recorded significantly higher household size, older senior
women, and lower educational levels for both mothers and fathers compared with the
other households. Additionally, the lack of money index declined with increasing
expenditure quintile, suggesting that the households at the bottom of the expenditure
distribution were more vulnerable to food insecurity.
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Table 18: Households vulnerable to food insecurity by socioeconomic characteristics (%)

Cases Below the cut-off
Socioeconomic characteristic 50% 75%
Expenditure group
1 63.5 19.0
2 44.4 9.5
3 48.4 7.9
4 524 11.9
5 38.1 5.6
Sex of housefold head
Male 523 43.8 6.7
Female 107 76.6 30.8
Migration status of the respondent
Non-migrant (born in Kampala) 62 51.6 9.7
Migrant 568 49.1 10.8
Property status of the respondent
No property 191 64.4 13.6
Had property 439 42.8 9.6
Income status of the respondent
No income 372 43.0 6.7
Earned income 227 58.5 16.7
Overall 49.4 10.8

For all the households, 56.9% experienced shortfalls in food during the two weeks
prior to the survey, with 24.4% reporting a single meal every day. This finding partly
explainsthelow dietary intakes discussed above. The respondents were further requested
to indicate shocks to their food security during the past five years and the strategies
taken to minimize the impact (see Table 19). The most devastating shock was the death
of ahousehold member, followed by unemployment of a household member. The shock
with the greatest impact on the households in terms of frequency, however, was the
increase in food prices. This was followed by the death of other relatives outside the
household. In other words, higher food prices during the past five years seem to have
made the households more vulnerable to food insecurity. This finding supports the
observation made on the increasing trend in food pricesin Kampalain section one.

In the absence of formal food safety nets, househol ds adopted arange of strategiesto
minimizetheimpact of the shocks on household food security (Table 19). Social networks
seem to play agreat rolein cases of death and sickness. Expenditure reduction strategy
involving saving money by reducing spending on consumption was a common strategy
in periods of reduction in household income and increases in food prices. It is evident
that distress sale of household assets was not common among households in the study
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area. The effects of the shocks on food purchases were greatest for those households
reporting the death of a household member and least for those reporting death of other
relatives.

Evidence based on the sampl e data suggeststhat chronic mal nutrition isamore serious
problem than acute mal nutrition among children lessthan five years of age. Additionally,
food insecurity seemsto beaserious problem. Thestrikingly lower anthropometric scores
and lower dietary intakes compared with other studies carried out in both rural and urban
Ugandashould be of great concern to the policy makers. Despite providing someinsights
into the child malnutrition and food insecurity problem in poor urban households, the
descriptive analyses presented above fail to provide the information needed most by the
policy makers in redefining and refining policies to tackle these problems. Therefore,
the next section presents an in-depth analysis using econometric technigques intended to
provide the urgently needed empirical evidence to support the current efforts of the
Government of Uganda to reduce poverty, which in turn is expected to reduce child
mal nutrition and food insecurity in the urban areas.

Econometric analyses

he estimated reduced model results based on equations 46 are presented in tables

20-23. Resultsfor child nutrition model s are presented and discussed first, followed
by those of sanitation models and then household food security models. The asset index
turned out to be too weak an instrumental variable for the log of the real per capita
household expenditure to justify estimation using the instrumental variable method. The
poor performance of the asset index variable hasto be deciphered with caution. It arises
partly from the way the variable was measured, asthe survey did not collect information
on the value of the assets themselves other than whether the household had a particular
asset or not.

Estimated readuced child nutrition moadels

Tables 2021 present the reduced-form models that examine the determinants of child
nutritional outcome models using anthropometrics indicators of height-for-age, weight-
for-age and weight-for-height. Table 20 presents results for the aggregated model with
all children combined. As previously mentioned, the gender-disaggregated reduced-form
equations as presented in Table 21 were estimated using a dummy variable approach.
Where no gender differences were observed, the interaction term was insignificant and
consequently dropped before the final model was estimated. In this case, the same
coefficient is reported for both male and female children. For variables that displayed
gender differences, the interaction terms were significant as reported in the table.

The overall performance of the modelsis discussed prior to the estimated parameter

coefficients. The range of the adjusted R? is within those of the previous studies cited
above that have examined the determinants of the child nutrition outcome via reduced-
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form equations. The observed RESET values suggest no evidence of omitted variables.
The assumption of homoscedasticty is not rejected for all the proxies of child nutrition
status. Likewise, weaker evidence of multicollinearity based on the variance inflation
factorsis observed for all the estimated models.

Table 20: OLS results for the aggregated reduced-form child nutrition models

Dependent variable

Height-for-age Weight-for-age Weight-for-height
Independent variables Coef. t-value Coef. t-value Coef.  t-value
Child characteristics.
Child age 0-15 months -0.110 -7.06 *  -0.119 -8.21* -0.081 -5.19*
Child age 15-60 months 0.015 3.01* 0.005 1.45 -0.008 -2.43*
Male child dummy -0.109 -0.80 -0.109 -1.11 -0.110 -1.36
Household characteristics.
Log of per capita expenditure 0.307 1.95* 0.151 1.16 -0.090 -0.69
Female head dummy -0.022 -0.09 0.096 0.55 0.144 1.00
Maternal height 0.026 259~ 0.014 1.99* -0.004 -0.59
Maternal education 0.020 0.93 0.013 0.76 0.021 1.08
Paternal education -0.051 -2.67 * -0.029 -154# -0.004 -0.25
Log of household size 0.287 1.74* 0.272 1.75* 0.020 0.15
Community characteristics.
Log of price of cereals 0.039 0.12 0.225 0.90 0.411 1.96 *
Log of price of roots and matooke -0.328 -0.92 0.057 0.25 0.395 1.75*
Log of price of meat products 0.151 0.86 0.086 0.67 0.014 0.14
Log of price of legumes -0.314 -1.59# -0.087 -0.43 0.041 0.20
Log of price of miscellaneous 0.034 0.20 -0.101 -0.81 -0.212  -1.96*
Distance to government hospital -0.075 -3.18*  -0.048 -2.33* 0.004 0.21
Distance to private clinic 0.035 0.43 0.104 1.70* 0.105 1.44
Kawempe -0.332 -1.58 # 0.028 0.19 0.051 0.34
Makindye 0.038 0.20 0.154 1.40 -0.073  -0.50
Nakawa -0.326 -2.20* 0.148 0.75 0.182 0.75
Rubaga 0.008 0.03 0.208 1.09 -0.064 -0.39
Constant -3.109 -0.77 -3.887 -1.37 -1.919 -0.86
R- squared 0.10 0.14 0.12
Test Statistics
Wald test for significance:
All covariates 9.14 0.00* 10.6 0.00 * 7.98 0.00 *
Child characteristics 17.48 0.00* 23.58 0.00* 14.24 0.00 *
All community characteristics 2.98 0.01* 2.02 0.07 # 2.04 0.07 #
All food prices 0.72 0.61 0.41 0.84 244 0.05*
Maternal characteristics 3.92 0.03* 231 0.11 0.90 0.41
RESET test 1.46 0.22 1.93 0.12 1.78 0.15
Number of observations 802 853 806

Note: * significant at 0.05 level; # significant at 0.10 level.
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Effect of individual child characteristics. The parameter coefficient on the sex variable
is negative, implying that relative to a healthy population z-scores, boys are more
mal nourished than girls, although not significantly different from zero at 0.05 level for
all the three proxies of child nutritional status (see Table 20). Thiswould imply that the
sex of achild is not related to the child's nutrition outcome, indicating that there is no
gender bias. This is consistent with some other studies carried out elsewhere in Africa
(such as Strauss, 1990; Sahn, 1990) and also with the descriptive analyses above, but
contrary to findings of Garret and Ruel (1999) and Sahn and Alderman (1997) for
Mozambique. As Thomas (1994) clearly points out, such analysis might conceal alot of
information important for understanding gender differences. Against this finding, it is
observed that although female and male children tend to display equal nutrition status,
the nature of the determinants and the magnitude of their effects seem to differ across
gender for parental education and household income proxy as presented in Table 21.

Resultsdo suggest asignificant relationship between the age of achild and the nutrition
outcome. The long-term child nutrition status deteriorates at the rate of about 0.11 z-
scores per month until the child is 15 months of age, probably reflecting aslowing of the
rapid growth that typically occurs in younger children. After the age of 15 months, an
improvement of 0.015 per month is observed. Likewise, deterioration in child nutrition
in terms of weight-for-height and weight-for-age z-scores is observed among younger
children per month until the age of 15 months. Contrary to the findings of other child
nutrition indicators, results of the weight-for-height display a further deterioration of
about 0.01 per month for older children between the ages of 15 and 60 months.

Effect of household characteristics. Here we consider household income and the
characteristics of the parents, including age, education, etc.

Income: The log of the per capita real household expenditure variable as a proxy for
household resources has a positive and significant impact on the child’s long-term
nutritional outcome, but no similar significant differences are observed for weight-for-
height and weight-for-age. Results suggest that a 10% increase in income would close
2.27% of the gap between the mean height-for-age score of the population and the mean
of the NCHS reference standards. The insignificance of the income variable for current
child nutrition is consistent with the findings of Strauss (1990) and Sahn (1994). This
finding based on the aggregated model could be attributed to the fact that current nutrition
statusismorelikely to be affected by stochastic events such asfood pricesthanisincome
per se, as results in the following sections suggest.

Turning to the gender-disaggregated model s some observations worthy of noting do
emerge. Resultsin Table 21 tend to suggest that failure to disaggregate children by gender
may lead to a weak association between household income and current nutrition of
children, as observed in Table 20. Improvements in household resources will have a
significant impact on the female child’s weight-for-age score, but will not affect that of
the male child. Surprising to note is the negative and highly significant results for the
male child's current nutritional status indicator, which is difficult to explain. More
interesting are the significant gender differences at 0.05 level. In relative terms, this
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finding might suggest that improvementsto femal e children’s current and medium-term
nutritional status are greater than their male counterparts as a result of increases in
household resources. However, results suggest no important differences by the gender of
children in terms of long-term child nutrition.

Parental characteristics: A positive and significant impact of maternal height on the
long-term nutritional status of the child is observed, which is again consistent with the
previous studies cited above. This implies that genetics and human capital investment
play arole in affecting the stature of children. Results further suggest a positive and
significant correlation between maternal height and the weight-for-age scores, although
no similar significant relationship is observed for current child nutrition. The negative
and insignificant relation between the current nutrition indicator and the mother’s height
is consistent with the findings of Strauss (1990) and Sahn (1994). The gender-
disaggregated resultsindicate that mother’sheight aff ects both female and male children’s
HAZ and WAZ scoresin asimilar manner. Thisimpliesthat policiesaimed at improving
the human capital investment in women of childbearing age are likely to have a positive
impact on their children’s nutritional status.

Also surprising is the insignificant but positive sign on the maternal education after
controlling for incomein the aggregated model . Several methods of entering the education
variableswere investigated including adding an interaction term of education and log of
per capita real household expenditure and the quadratic term of maternal education.
However, none of these methods led to improved significance of the education variable.
This finding suggests that the mother’s education does not exert independent influence
on child nutrition after controlling for household income. However, the gender-
disaggregated resultsindicate that more years of schooling of mothershasasignificantly
larger effect on the long-term nutrition status of female children compared with male
children. Thisfinding suggeststhat when mothers are more educated, their female children
are lesslikely to suffer chronic malnutrition.

Aswith maternal education, several methods of entering paternal education variable
were investigated, including the possibility of non-linearities, but a simple linear
relationship was found to be more plausible. Father’s schooling has a negative and
significant influence on thelong-term nutritional statusof children based on the aggregated
model, a finding consistent with that of Sahn (1994). Could this negative impact be
picking up the differences in the allocation of household resources? While paternal
schooling has a significant negative effect on female children’s height, it has a smaller
although significant effect on the male children’s long-term nutrition status. Better
schooling of the natural fathers seemsto benefit the mal e children’s nutrition status more
than that of the female children.

Thefindings based on the gender-di saggregated model sare consi stent with thefindings
of Thomas (1990, 1994) that parental education affects child nutrition differently. While
maternal education benefitsgirlsafter controlling for income, paternal education benefits
boys. Additionally, thewidely held finding that long-term child nutrition is affected more
by thelong-term household resource availability in termsof income and parental education
is supported by the study findings.
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Community characteristics. A series of community characteristics including prices of
food, division dummies and distances to social services were included in the model.

Food prices: The real prices of food entered the reduced-form equations in their
logarithmic form. Theimpact of priceson child nutrition seems unstabl e acrossthe three
nutritional status proxies after controlling for household income. Some prices especially
those of legumes are negatively and statistically correlated with long-term child nutrition.
That is, negative effects of prices of legumes lead to lower dietary intake especially in
terms of proteins, which in turn results in poor child nutrition status. The current child
nutrition scenario seems to be more responsive to price variations of cereal, roots and
miscellaneous foods. These are the main source of calorie intake and a decline in their
priceswill lead a child to gain someweight in relation to height. The significant positive
sign on the prices of cereal and rootsisworth noting. Presumably, househol ds substitute
inferior food staples for cereal in response to its price increase. Nevertheless, while the
inferior food staples may be cheaper sources of calories, a child's growth and long-term
nutritional status might suffer since such foods provide less protein. The changesin the
log of the price of legumestend to affect femal e children differently from male children—
evidence of gender differences. In relative terms, a change in the price of legumes will
exert a negative and significant impact on the long-term nutrition status of the female
child. Thisfinding is difficult to explain given that the protein requirementsfor girlsand
boys under five years of age are the same.

Although somefood prices considered individually for the current nutrition indicator
do not display a strong significant effect as expected, the joint test shows a significant
effect at the 0.05 level. The same patterns are observed for the long-term child nutrition
at 0.10 level. The finding supports the earlier observations that current nutrition is more
responsive to stochastic events.

Distanceto social facilities: Thedistanceto the nearest government hospital isnegatively
and significantly correlated to long-term child nutrition but not to the current nutritional
status. That is, children tend to be taller in communities that are closer to a government
hospital as such facilities tend to be better equipped and staffed and the cost sharing is
within affordable ranges, not forgetting the in-hospital information services on nutrition
and health. The positive and significant coefficient on the distance to the nearest private
clinic in the composite measure of child nutrition is difficult to explain.

Division dummies: The division dummies show strong effects. The division dummies
for Kawempe and Nakawa divisions are negatively and statistically related to the long-
term nutrition status, indicating that children in these divisions are significantly worse
off than those in Central region, the reference category. This could imply that children
under five years of age in these two divisions are at a greater risk of long-term under-
nutrition than their counterparts in Central division. The pure effect of residing in
Kawempe or Nakawa reduces the HAZ scores by 0.332 and 0.326, respectively. These
differences seem to reflect the importance of divisional differences in terms of socia
infrastructure to name a few in determining child nutrition outcome. A joint test on the
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division dummiesis significant, indicating the importance of local-level variationin the
determinants of long-term child nutrition.

Estimated requced sanitation moaels

Some of the previous studies on child nutrition have included sanitation as a purely
exogenous variable in the reduced-form models. However, this study recognizes the
greater potential for its endogeneity. Table 22 presents OL S estimates with sanitation
environment as a choice variable on the part of the household. Theimportance of gender
of a child is equally in evidence when it comes to sanitation, especially in terms of
child’'s age, maternal height and food prices.

Effect of child characteristics. The coefficient on the sex variable is positive but
insignificant at the standard levels. Turning to the gender-disaggregated results some
observations do emerge. Results suggest asignificant relationship between the children’s
age and the sanitation environment except for the older female children. Younger children
are more likely to affect the sanitation environment around them. The negative on the
mal e children could possibly be picking up thefact that younger children are often allowed
to defecatein and around the home, which in turnleadsto apoor sanitation environment.
As children grow beyond the age of 15 months, however, they tend to defecate less and
lessin and around the home or alternatively aretrained to use the latrine/toilet, al leading
toimprovementsin the sanitation environment in which the household resides. However,
it is difficult to explain the positive sign on the younger female children. Significant
gender differences are observed, with younger female children having a bigger impact
on sanitation than their male counterparts and the reverse is true for older children.

Effect of household characteristics. The logarithm of per capita real household
expenditure has asignificant and positive impact on the household sanitation condition.
Inrelativeterms, anincreasein household incomeislikely tolead to improvement in the
sanitation environment in which the household lives. Interpreted differently, ahousehold
with higher income islikely to live in alocality with a better sanitation environment.

Education of both natural parents has a positive and significant effect on sanitation,
suggesting that having a more educated parent is associated with a better sanitation
environment. However, the mother’s education has asignificantly bigger effect (p=0.04)
than that of paternal education.

Although the aggregated model seemsto suggest aweak and insignificant relationship
between maternal height and the sanitation environment, the gender-disaggregated results
suggest a negative and significant impact for the female children, which is difficult to
explain. However, results suggest a significantly bigger effect on the male children
compared with their female counterparts.

The female head dummy has a negative and significant impact on the sanitation
environment, suggesting that a household with a female head is more likely to stay in
areas with poor sanitation. The low levels of income of these households could partly
explain this finding.
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Table 22: OLS estimates for reduced-form sanitation model
Gender-disaggregated

Aggregated Female Male
Independent variables Coef. t-value Coef. t-value Coef. t-value
Chifd characteristics
Child age 0-15 months -0.007 -0.36 0.048 1.60# -0.057 -1.97*
Child age 15-60 months 0.005 0.82 -0.009 -1.10 0.016 1.99*
Male child 0.084 0.59
Household characteristics
Log of per capita expenditure 0.422 2.07* 0437 2.17* 0.437 2.17*
Female head -0.482 -1.97* -0.450 -1.86* -0.450 -1.86*
Maternal height -0.014 -1.13 -0.045 -2.51* 0.014 0.88
Maternal education 0.140 5.16 * 0.137 512 * 0.137 5.12*
Paternal education 0.044 1.60# 0.049 1.78 * 0.049 1.78*
Log of household size 0.381 1.83* 0.408 1.98 * 0.408 1.98 *
Community characteristics
Log of price of cereals -0.035 -0.09 -1.277 -2.42 * 0.900 1.84*
Log of price of roots and matooke 0.655 1.81* 0.651 1.82* 0.651 1.82*
Log of price of meat products -0.026 -0.14 0.003 0.01 0.003 0.01
Log of price of legumes 0.215 0.76 0.194 0.70 0.194 0.70
Log of price of miscellaneous -0.107 -0.59 0.195 0.77 -0.448 -1.79*
Distance to govt hospital 0.184 5.88* 0.176 5.66 * 0.176 5.66 *
Distance to private clinic -0.158 -1.26 -0.150 -1.19 -0.150 -1.19
Kawempe 1.239 5.58*  1.254 5.70 * 1.254 5.70 *
Makindye 0.508 2.17*  0.502 2.16* 0.502 2.16 *
Nakawa 0.582 1.89*  0.605 1.98 * 0.605 1.98*
Rubaga 0.309 1.06 0.326 1.13 0.326 1.13
Gender differences
Child age 0—15 months -0.105 -2.51* 0.105 251*
Child age 15-60 months 0.025 221* -0.025 -2.21*
Maternal height 0.059 246* -0.059 -2.46*
Log of price of cereals 2.177 3.19* -2177 -3.19*
Log of price of miscellaneous -0.643 -1.82 *0.643 1.82*
Constant 1.320 0.32 12.041 2.26 -6.985 -1.37
R-squared 0.16 0.18 0.18
Test Statistics
Wald test for significance.
All covariates 6.73 0.00* 6.65 0.00 * 6.65 0.00 *
Child characteristics 0.33 0.80 2.53 0.07 # 2.53 0.07 #
All community characteristics 5.43 0.00* 5.91 0.00 * 5.91 0.00*
All food prices 0.83 0.53 2.08 0.00 * 2.08 0.00 *
Maternal characteristics 13.85 0.00* 13.53 0.00* 13.53 0.00 *
Parental education 19.52 0.00*

Note: * significant at 0.05 level; # significant at 0.10 level.
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Effect of community variables. With regard to division dummies, theimpacts are larger
in Kawempe, Makindye and Nakawa compared with Central division. In relative terms,
householdsin these divisionsare more likely to have better sanitation environmentsthan
their counterpartsin Central division.

Estimated reduced household food security models

Table 23 presents results for the three proxies of household food security. Strauss and
Thomas (1994) extensively discuss the consequences of common measurement errorsin
thederivation of dietary intakes and expenditures on the coefficient of theincomevariable.
To avoid this problem, the per capita non-food expenditures were used to find per capita
total expenditures. Resultsindicate that income, food prices and household composition
variables are significant factors in influencing household food security.

Household characteristics. Among others, this section looks at household income,
composition and headship.

Income: Results suggest a positive and significant impact of household income on all
the three dietary intakes. This accords with the descriptive analyses of the respondents’
perception of their food security and the type of strategy taken to reduce the impact of
shocks, where income stands out clearly as a key factor. The income elasticities are
0.188 for calories, 0.238 for protein and 0.213 for iron intake. The results indicate that
households will demand relatively more protein rich food as their incomes improve.
Iron, asaproxy for micronutrients, isresponsive to income changes, afinding consistent
with observations by Behrman (1995).

The income elasticities derived from this study are within the ranges reported by
Ssewanyana (2001) after controlling for prices, taking into account foods consumed by
visitors and excluding visitors in the computation of household size. Therefore, raising
the incomes of the sampled households will lead to improvement in their food security
status.

Household composition: The impacts of the addition of household members by age
group and gender on dietary intakes are also estimated. Calorie intakes decrease with
increases in the number of females aged 15-34 and above 50 years. Similarly, protein
intake decreases with increases in the number of females aged 5-14, 15-34 and above
50 years. On the contrary, the addition of a male household member of age 5-14 years
would increase the calorie intakes and the addition of older males above the age of 50
years would increase the protein intake, assuming other factors remain constant. These
observed differences could possibly be attributed to the gender differencesin daily dietary
reguirements. Generally speaking, an additional female member aged 15-34 or an older
female above 50 years would reduce the iron intakes.
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Table 23: IV models of household food security
Dependent variable log of per capita

Calories Protein Iron
Independent variables Coef. t-value Coef. t-value Coef. t-value
Household characteristics
Log of per capita expenditures 0.188 2.56* 0.238 247* 0213 240*
Female head dummy 0.061 0.61 0.166 1.17 0.175 1.28
Number of females 0-4 years -0.021 -0.48 0.001 0.01 0.021 041
Number of females 5-14 years -0.001 -0.02 -0.055 -1.69* -0.030 -0.81
Number of females 15-34 years -0.091 -266* -0.123 -2.71* -0.104 -2.39*
Number of females 35-49 years 0.030 0.34 0.005 0.05 0.049 0.48
Number of females more than 50 years -0.391 -258* -0.379 -1.98* -0.340 -1.66*
Number of females age not stated -0.026 -0.31 -0.145 -1.26 -0.107 -0.74
Number of males 0—4 years 0.006 0.13 -0.011  -0.18 0.007 0.12
Number of males 5-14 years 0.074 2.64* 0.028 0.70 0.050 1.35
Number of males 15-34 years 0.009 0.27 -0.008 -0.18 -0.040 -0.96
Number of males 3549 years -0.042 -0.51 -0.007 -0.07 0.057 0.62
Number of males > 50 years -0.079 -0.44 0.414 190* 0.183 0.78
Number of males age not stated 0.220 2.48* 0.340 276* 0219 1.77*
Senior adult characteristics
Male aged less than 30 years 0.002 0.16 0.016 1.33 0.011 0.94
Male aged 30-45 years -0.005 -0.44 -0.009 -0.76 -0.017 -1.34
Male aged more than 45 years 0.018 1.34 -0.013 -0.66 0.013 0.69
Male education less 8 years 0.006 0.47 0.007 0.45 0.015 1.00
Male education 8-12 years -0.041 -2.33* -0.031 -1.33 -0.050 -2.31*
Male education more than 12 years 0.041 1.32 0.030 1.06 0.071 254*
Female age less than 25 years -0.008 -0.88 -0.004 -0.39 0.015 1.46
Female age more than 25 years 0.013 2.37* 0.015 238* 0.011 154#
Female education less than 7 years -0.004 -0.39 -0.026 -2.03* -0.022 -1.75*
Female education more than 7 years 0.022 1.55# 0.007 0.40 0.005 0.30
Community characteristics
Log of price of roots -0.585 -4.36* -0.517 -3.72* -0.542 -3.92*
Log of price of cereals -0.164 -1.43 -0.291 -2.95* -0.338 -2.60*
Log of price of meat 0.074 1.79* 0.155 245* 0.145 2.72*
Log of price of legumes 0.047 0.77 0.010 0.13 -0.447 -5.33*
Log of price of miscellaneous -0.108 -2.45* -0.061 -0.98 -0.124 -1.90*
Kawempe -0.022 -045 -0.001 -0.01 0.078 1.08
Makindye 0.135 211* 0.221 248* 0.207 2.35*
Nakawa 0.158 1.30 0.181 1.83* 0.128 1.08
Rubaga 0.008 0.13 0.000 0.00 0.024 0.27
Constant 9.781 9.02 6.074 5.34 8.243 7.00
R-squared 0.26 0.27 0.26
Test statistics
Wald test for joint significance
All covariates 81.80 0.00* 83.24 0.00* 14.61 0.00 *
Food prices 6.31 0.00* 5.63 0.00* 15.76 0.00 *
Household composition 3.61 0.00* 3.38 0.00* 224 0.02 *
Senior adult female characteristics 1.59 0.19 2.88 0.03* 2.25 0.08 #
Senior adult male characteristics 1.87 0.11 0.99 0.45 1.88 0.11
Division dummies 2.31 0.07# 2.98 0.03 181 0.14
Durbin-Wu—Hausman 30.60 0.00 2461 0.00 30.53 0.00

Note: * significant at 0.05 level; # significant at 0.10 level.
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Headship: The study findingsfail to support the observations made el sewhere (see, for
example, Hussain, 1990) that female-headed households are more vulnerable to food
insecuritiesthan are male-headed househol ds. Thereverse seemsto betruefor thefemale-
headed households in this study, although not significant at the standard levels.

Senior male and female characteristics: A senior adult female with less than seven
years of schooling has a negative and significant impact on the overall protein and iron
intakes in the household. With more years of schooling beyond primary, results suggest
a positive impact, although the impact is only significant for calories. The effect on the
senior adult male at lower levels is amost zero. A negative and significant effect is
observed for the senior adult male who has completed 8-12 years of schooling, but this
negative impact disappears as his education increases beyond 12 years, especially for
iron intakes.

By extension, the age of the senior adult male seems not to be asignificant determinant
for al thethreedietary intakes. Whilethe younger senior female membersvariabledisplays
a negative and insignificant correlation with calorie and protein intake, positive and
significant results are observed for senior adult females above 25 years for food security
proxies. A joint test on all senior adult female characteristics indicates statistical
significance, implying that their statusis a key determinant in household food security
especially for protein and iron.

Community characterigtics. Interactions hererelate primarily to food pricesand location.

Food prices: Generally speaking, prices of roots and cereals are negatively and
significantly correlated with all the three dietary intakes. The prices of legumes and
miscellaneousfoods, athough negative, arefound to be significant only intheiron model.
Given that the urban poor spend a very high percentage of their income (55-70%) on
food purchases, the negative impact of food prices will have serious consequences on
their food security. Moreworrisomeistheimpact on the householdsinthelowest quintile.
Results show that price elasticity of demand for dietary intakesisinelastic. High prices
aresaid to hinder poor urban households’ food accessibility after controlling for household
income.

The positive sign on meat and meat related products for the protein and iron models
may suggest apossible cross-price substitution effect resulting from ameat priceincrease.
A riseinthe price of meat may discourageits consumption and the subsequent substitution
toward nutritionally richer but less expensive food items such as beans and groundnuts.

Of interest isthe responsiveness of iron intakesto changesin food prices. The possible
explanation could partly be due to the fact that food staples provide a high proportion of
iron.

Division dummies: Results suggest alocational differencein thelevel of dietary intake
especially for Makindye and Nakawa divisions. Householdsin Nakawadivision are said
to consume more protein intake than their counterpartsin Central division. A household
in Makindyedivisionismorelikely to have better dietary intakesthan its counterpartsin
Central division.
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The key determinants and their nature and magnitude tend to differ across the three
food security proxies, protein, iron and calorieintakes. Income and food prices come out
ascritical factorsasexpected, since the sampl ed househol ds depend heavily on the market
as the source of their food.



5. Conclusions and policy implications

Conclusions

hile the results based on the descriptive and econometric analyses are broadly

consistent with what has previously been reported in the urban literature, they do
yield anumber of interesting findings that will presumably be valuable to policy makers
and urban planners. First, the study confirms that food insecurity and child malnutrition
are serious problems among urban poor households, with stunting the most prevalent
nutritional problem among children under five years of age. Of major concern is the
finding that three in every ten adult women aged 1560 years are overweight and/or
obese. The findings also indicated a relatively high percentage of chronic energy
deficiencies among children aged 6-15 years. Slightly lower height-for-age z-scores
were observed among children whose mothers BMIs were within the normal range.
Moreimportantly, resultstend to suggest adouble burden of underweight and overweight/
obese adult persons living in the same household.

It is evident from the study findings that consumption of a variety of foods by the
urban poor may not have increased their probability of meeting the minimum
recommended daily dietary requirements. Food staples, which are richer in one nutrient
but deficient in others, are the main dietary sources. The consumption of protein-rich
foodisstill very low especially among the lower expenditure quintiles, and seems not to
differ much fromthose of therural households. Cal orie deficiencieswerethe most pressing
problem of the three proxies of household food security. Children from households at a
risk of becoming food insecure were more likely to suffer from stunting than childrenin
those households at no risk. The households with older women, larger household size
and members with lower education levels were more likely to be vulnerable to food
insecurity. Inadequate income, high fluctuationsin prices of food and unemployment of
members of the household were singled out as the major shocks to food security in the
five years prior to the survey.

Most of the urban poor especially women areemployed in“informal” sector activities,
where earnings are very low and irregular. This has serious consequences for household
food security and child nutrition status. These results have demonstrated that childrenin
householdswith headsemployedin theformal sector are morelikely to be better nourished
than those in househol ds whose heads are either employed in the informal sector or not
employed at all.

Second, the nature of the key determinants of child nutrition status and the magnitude
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of their effects may differ according to the nutrition outcome indicators selected. Thisis
also true for the three proxies for household food security. Results have demonstrated
the importance of community characteristics as well as household characteristics in
influencing not only child nutrition but also household food security and the sanitation
environment. More importantly, addressing poverty per se is not likely to lead to
improvements in the food security and nutrition status of the urban poor. The issue of
femal e-headed households being more vulnerable to food and nutrition insecurity is not
evident from the survey data.

Policy implications

he key policy issues that tend to come out include improving the income of urban

poor households, addressing food prices, providing public health facilities, educating
parents, improving overall human capital investment in women and promoting nutrition
education.

Raisingincome: Strategiesaimed at increasing theincomes of the urban poor are expected
to improve both the nutrition of children under five years of age and the household food
security. As previously discussed, the urban poor not only depend on markets for food
purchases but also spend the largest share of their income on food purchases. Given the
vital role of informal sector activities in the employment and livelihood of the urban
poor in general and women in particular, the strategies for improving income should
focus on improving the productivity of these activities. The informal activities should
not be looked at as a menace to urban development, but rather as activities that are
hel ping to deal with the employment problem. The controlsimposed by the City Council
authoritiesoninformal activities should berevisited asthey simply drive down theincomes
of the urban poor, which in turn negatively influences their food and nutrition status.

Anecdotally, the level of unemployment is on the rise and in conjunction with the
rapidly growing urban population, it severely impairs the purchasing power of the urban
poor. Without adequate food and nutrition, people cannot break the vicious cycle of
poverty. The poverty alleviation programmes implemented in rural areas to date place
little emphasis on employment generation. Thus if such programmes are to be tried in
urban areastargeting the urban poor, policies meant to increase employment opportunities,
especially for women, should be top on the agenda and supported by politicians and
urban planners.

Food prices: Food prices are also essential determinants not only of food security but
also of child's nutrition status especially for current nutrition. In general, food prices
seem to be rising faster than the incomes of the urban poor. Even if some might argue
that Kampalaiswell supplied with food from almost all rural areasin Uganda, the poor
may not have access to it without adequate purchasing power. Since the government
does not exercise control over food prices, and given the lack of formal safety nets, this
study recommends designing and implementing policies that will eventually reduce the
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cost of food in urban areas. Such palicies should among other things addressthe efficiency
of thefood marketing system. Thisin turn may reduce food pricesto levelsaffordable by
the urban poor. However, improving the efficiency of the marketing system in urban
areaswill not be achieved without addressing the problems of the rural areasthat supply
most of the foods in the urban areas. Key among these are infrastructure and other rural
services.

Parental characteristics: The education of the parentsisimportant but varies depending
on the gender of the child. While maternal education hasastrongimpact on girls nutrition,
paternal education hasastronger effect on boys' nutrition status. Controlling for income,
the preferences of mothers and fathers differ and could suggest that the partners' power
over resources is a function of their education. As pointed out by researchers such as
Glick and Sahn (2000), educated mothers might use their enhanced bargaining position
to direct household resources toward their daughters’ nutrition. This calls for long-term
investmentsin theformal education of girlsbeyond primary level andinformal education
of women.

Maternal height as a proxy for maternal nutrition was also found to be an important
factor, especially for thelong-term nutritional status, with no gender dimension. Thereis
need to break theinter-generational cycle by ensuring better growth, health and nutrition
throughout the lifecycle of mothers. Consequently, improving the nutritional status of
women during pregnancy and also ensuring that girls have good nutrition in their early
childhood might lead to areduction in child malnutrition. The efforts by the government
to combat child malnutritionin rural areas through the CHILD project should also target
the urban poor, especially those with lower education levels, as well as households with
large family size and those with elderly women.

Nutrition education: In the short run, there is need to encourage households to improve
their intakes through areall ocation of food expenditures away from higher-price dietary
sources to less expensive ones. The promotion of food staples that are high in iron can
also eventually lead to increases in calorie and iron intakes simultaneously. In Uganda,
food consumption patterns are deeply entrenched in peopl€'s culture, making the attempts
to introduce new but more nutritious food difficult. Therefore, promoting the shift to
richer foods should be at the core of the long-term strategy. This calls for more rigorous
nutrition education meant to change consumption behaviours and a lot of sensitization
programmes to promote awareness of the risksinvolved in dietary intake deficiencies.
In summary, the increasing numbers of the urban poor and their food and nutrition
insecurity problems should be amajor concern among policy makers. First, policy makers
have to recognize that the urban share of the poor population is rising and that urban
areas are experiencing high population growth rates that have outpaced the provision of
social servicesand infrastructure. Thereisneed to reversethe current biasnot only inthe
poverty alleviation programmes but also in the nutrition interventions toward the rural
areas. Such policies should be designed in away that is flexible and reflects the needs,
conditions and resources in each community. Second, efforts to improve household
food security and child nutrition should be broad based. Reducing poverty only by
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increasing household incomesis not sufficient. Such programmes should be accompanied
by improvementsin education, especially for girls, sanitation and the overall health status
of women.

Although the study has provided someinsightsinto thefood security and child nutrition
status among the urban poor, the emerging issue of underweight and overweight and/or
obese members in the same household raises a big challenge to policy makers and
politicians alike. Previous researchers have extensively expressed the challenge facing
policy makers of fighting increasing urbanization, poverty, child malnutrition and food
insecurity. Itisextremely difficult for policy makersto addressthe problems of overweight
and/or obesity when they focus on child malnutrition and food insecurity. The study
recommends further policy-oriented research on how best the Government of Uganda
can address this double burden.



Notes

1 Informal activitiesemploy over 80% of the urban population, Maxwell et a. (1998b)
cites.

2. This study defines a household as a group of persons living under the same roof
and eating from the same pot.

3. For theindex to be content valid, ardliability index was assessed using Cronbach’s
alphatest, which wasderived as 0.87 with inter-correl ation of itemswith theindex
of 0.5.

4, These consumer price indices are collected by the Ministry of Finance and
Economic Planning on amonthly basis.

5. Local Councils 1 keep a list of households in their localities. These lists are
comprehensive in terms of demographic characteristics of household members
and are regularly updated.

6. Nearly 2% of the origina targeted 640 questionnaireswere spoilt and hence omitted
from the analysis.

7. Trading excludes food vending.

8. The econometric results are presented only for the final equations used in the
discussion to keep the number of tables manageable. The results of the missing
observation dummies are also |eft out for the same reason. Printouts are available
from the author upon request.

9. L egumes are the major source of protein for most households in the study area.
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Appendix A: Conceptual framework on the
of child nutritional status
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Appendix B: Conversion of foods into their
nutritional equivalent

I n the sample taken as a whole, households consumed more than 70 different food

items, making aggregation of somekind inevitable. Thefood items considered included:
beef, pork, goat meat, poultry, eggs, fresh milk, millet, sorghum, maizeflour, rice, dried
cassava, fresh cassava, fresh sweet potatoes, matooke, fresh beans, dried beans,
groundnuts, smsim and peas.

Unlike previous studies that used per capita nutritional intake, this paper takes into
account the household age and sex composition. Given the heterogeneity of households
intermsof age and sex, aweighted recommended daily intake per household was derived
using the recommended daily intake by the Uganda Nutri-Guide System prepared by the
Home Economics Department under MAAIF (undated). The individual recommended
daily calorieintakes are given for moderate activity for those ten years old and above by
sex. Let n denote the n™ nutritional val uer,, the recommended daily intake for the g" age
group by j" sex; and hjg the number of household membersfalling in the g™ age group by
j™ sex. Accordingly, the total recommended daily intake for the i household by j™ sex,
was expressed asin Equation Al.

RT = z rJg'hjg (Al)

The share of the recommended daily intake for the members in the g" age group in
the i™ household was expressed asin Equation A2.

r..h

S = Jg?]]g (A2)

The weighted n" recommended daily intake for the i household for the j™ sex was
expressed asin Equation A3.

Ni =T1 (rg-hg) ™ (A3)
g

Therefore, the weighted recommended daily intake for the it household was expressed
asin Equation A4.
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N = rgl \Us (A4)

where superscript p isthe proportion of thetotal number of j" sex inthetotal household
size.

The next task was derivation of the n" nutritional value from the reported food intake
by the i"" household. To facilitate the conversion process, all the food items that were
reported in units other than kilogramswere converted using the region-specific conversion
factorsfor kilogram equival ents. Househol ds derived their food consumption from three
main sources. purchases, own production and gift/transfers. All thesefood sourceswere
aggregated for each food item and converted into their nutritional valuesusing the Uganda
Nutri-Guide System. However, the nutritional equivalents of some food items such as
mutton and pumpkin were not included; these were converted using The Composition of
Foods Commonly Eaten in East Africa by West et . (1988).

Let X, denote quantity of the j* food item consumed by the ™ household; djn the n™
nutritional value per unit derived from the consumption of the j"food item; and A" the
actual n" nutritional daily food intake by the i"" household expressed asin Equation A5.

d.”xi.
Ak -

Equation A5 converts the actual food intake to a daily basis, since the data on
consumption were collected over a period of seven days. In converting food quantities
into their nutritional value, assumptionswere madein addition to those mentioned above:
First, that food losses during the preparation process up to the consumption stage were
negligible. Second, that no quality differences existed between different types of the
samefood item. Third, that household daily food intake was the same over the seven-day
period. Fourth, that households had no lactating mothers.

The weighted actual daily food intake of the n nutritional value for the i'" household
was expressed as in Equation A6.

g
DA™ =T %-(A’"-DB @ (A6)

Like the weighted recommended daily food intake, the weighted actual daily food
intake took into account the heterogeneous nature of household composition in terms of
age and sex.
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