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Riskk factors for child malnutrition 

Povertyy affects all direct and indirect causes of malnutrition. The effects of poverty on 
childd malnutrition can be pervasive: poor households and individuals unable to achieve 
foodd security may not only have inadequate dietary intake and poor health status, but also 
inadequatee resources for care, and they may not be able to utilise or contribute to the 
creationn of resources for health on a sustainable basis. We wil l therefore concentrate on 
thee underlying determinants of child malnutrition, through the detection of possible 
associationss between household characteristics (which have already been described in 
Chapterr 6) and child nutritional status. Our prior assumption was that food security and 
generall  welfare at the level of the household, and changes in these over time, would show 
somee clear associations with the observed changes in children's weight-for-height and 
height-for-agee scores. This in turn would help us to detect the attributes that best 
characterisee the households to which children with the worst nutritional status belong, 
andd to build up our argument that structural adjustment and macro-economic change in 
Zimbabwee not only intensified poverty but also had a negative effect on child nutritional 
wastingg and stunting in particular households. 

Severall  analysts have tried to explain child malnutrition in developing countries by 
quantifyingg the importance of macro-economic and environmental factors through cross-
countryy analyses based on national data sets.1 Those data sets comprise the prevalence of 
malnutritionn among children below five years of age as measured in cross-sectional 
surveyss - and national level data on economic performance, food availability 
countrywide,, women's education, access to safe water and even indicators of 
democracy.""  Our study is more powerful in that it concerns time scries of anthropometric 

Seee for instance Fronuillo et a!. (1997), Smith and Haddad (2000) and Fernando/ ct al. (2002). 
Remarkably,, even though the study by Fernandez el al. (2002) is a very recent one and specifically 
lookedd at nutritional wasting, it did not consider HIV AIDS as one of'the 'ecological' factors that may 
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andd household level data from the same households followed up over a period of time. 
Moreover,, we consider Z-scores of both weight-for-height and height-for-age, and the 
relationn between the two. rather than just the percentage of nutritionally wasted or 
'underweight'' children.1 

Conceptss and methods 

Wee based our analysis on a combined data set of child nutritional status and household 
attributes.. For the former we used the cohort of children that each had four or five sets of 
anthropometricc measurements during the five survey years. The cohort comprised 194 
childrenn for the urban area of Chitungwiza and 250 for the rural area of Murehwa district 
(seee Chapter 7). This data set was linked to the household demographic and socio-
economicc data, of which the results arc presented in Chapter 6. In order to avoid a bias 
towardss households with more than one child, we could only allow one child per 
household.. For households that had more than one child in the cohort we excluded the 
elderr child (or children) from the analysis, resulting in a total sample of 173 children for 
Chitungwizaa and 207 for Murehwa district. This represents 53% and 69% of the original 
19933 sample of households for the two areas respectively, or 89% and 83% of the cohort 
off  children analysed in Chapter 7 (see Table 8.1). 

Aboutt half of the children included in the current analysis had anthropometric 
measurementss taken in each of the five survey years (55% in Chitungwiza, 48% in 
Murehwaa district). Some of those who had anthropometric measurements taken in only 
fourr out of five years were missed in 1998. Since the main reason for missing the fifth 
measurementt was that the children were attending school at the time of the survey, it is 
nott very likely that this differential loss may have introduced any bias in either the 
anthropometricc data or the household variables of interest. 

Sincee a child's low weight-for-height (nutritional wasting) is a result of recent 
starvationn or illness (see Chapter 7), it is appropriate to try to identify the relevant risk 
factors44 in a particular year from among the household attributes emerging from the 
householdd interviews held in that same year or the previous year. Household attributes 
fromm earlier survey rounds (i.e. two or more years back) may be too distant to suggest a 
causall  relationship, even if associations are found. Low height-for-age, however, is an 
indicatorr of chronic malnutrition, reflecting a sustained episode of inadequate food intake 
(orr absorption) and/or frequent illness episodes. It is therefore appropriate to identify the 
riskk factors for stunting in a particular year from among the household attributes in all 
previousprevious years. In the presentation of our findings we will exclude possible relationships 

bee associated with the prevalence of wasting and partly explain the observed variability between 
countries. . 
Underweightt refers to low weight-for-age, an indicator that does not distinguish between short-term and 
long-termm effects of food deprivation and or illness (see also Chapter 7). 
Thee term risk factor that we use in this section refers to a household attribute that may be either a factor 
orr a eovariatc (see below). 
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thatt involve household related variables from subsequent survey years, since there cannot 
bee any direct or indirect causal relationship between a household attribute in a particular 
yearr and children's earlier nutritional status, because of the sequence of events. 

TableTable 8./: Number of households and children involved in risk factor analysis 

ChitungwizaChitungwiza Murehwa district 

Originall  sample of households (1993) 

Originall  sample of children (1993) 

Cohortt of children (Chapter 7) 

Currentt data set of households and children 
(onee child per household) 

a.. Households: 

**  with 5 completed interviews 

**  with 4 completed interviews 

**  with 3 completed interviews 

Percentagee of original sample of households (1993) 

b.. Children: 

**  with 5 sets of anthropometric measurements 

**  with 4 sets of measurements' 

Percentagee of original sample of children (1993) 

Percentagee of cohort of children (Chapter 7) 
OfOf these, 32 children in Chitungwiza and 34 in Murehwu district did not have anthropometric 

measurementsmeasurements taken in 1998 and we refrained from extrapolation; one child in each of the two 
areasareas did not have measurements taken in J993; we imputed the remaining missing data (in 
1994.1994. 1995 or 1996; involving 45 children in Chitungwiza and 72 children in Murehwa district) 
usingusing interpolation. 

Thee household variables included in the analysis typify household composition, 
employmentt and income situation, agricultural activities, household expenditure patterns, 
savingss and debts, and self-reported 'major' events such as changes in household 
composition,, household income, food sufficiency and school dropout. They are listed in 
Boxx 8.1 and indicate our prior assumptions about the categories of households that we 
expectedd to be at risk of having children with low scores (Z-scores) for weight-for-height 
andd height-for-age. For instance, we assumed that house ownership could be an important 
variablee for the urban area, since households that are renting accommodation or lodging 
inn one room are likely to be poorer and therefore to have different consumption patterns 
thann households that own the house they occupy. For the rural area we did not assume 
thiss variable to discriminate between good and bad child nutritional status, since almost 
alll  households in our sample in Murehwa district owned their dwellings (see Chapter 6). 

Likewise,, we did not make any prior assumptions about landownership and growing 
maizee for the rural area. But given the fact that urban agriculture gained in importance 
overr the years (as demonstrated in Chapter 6), we wanted to test whether not having land 
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23(13%) ) 
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955 (55%) 

788 (45%) 

47% % 

89% % 

300 0 

362 2 

250 0 
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22 (1%) 
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107(52%) ) 

57% % 

83% % 
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orr not growing any maize were risk factors for poor child nutritional status in 
Chitungwiza.. For the rural area, not selling any maize or other crops or purchasing maize 
inn a particular year would rather be the risk factors worth testing. Wc expected other 
categoriess of variables, especially those related to coping strategies - such as reducing 
householdd expenditure, not participating in savings clubs or funeral societies - to have a 
similarr effect in the urban and the rural area. While we obviously assumed that low 
educationall  background and low household income (or per capita income) would emerge 
ass risk factors, we had some reservation in making prior assumptions for other variables 
relatedd to employment status. We wanted to test whether the type of income generating 
activitiess (formal or non-formal) and the number of formal or informal activities made 
anyy difference, assuming that not having formal employment and having few sources of 
incomee could possibly imply a lack of income insecurity and thereby be risk factors for 
childd malnutrition. 

BoxBox S.J: Prior assumptions about household level risk factors for child nutritional wasting and stunting 
11 'ariahle  'ariahle 

Geographicall  location 

Changee in residency 

Housee ownership 

Householdd headship 

Householdd size 

Childd adult ratio 

Changee in household 
composition n 

Landownership Landownership 

Educationall  background of 
headd of household 

Educationall  background of 
headd of household's spouse 

Sourcess of income 

Numberr of sources of income 

Numberr of formal jobs 

Numberr of non-formal income 
generatingg activities 

Numberr of sources of income 
perr capita 

CategoryCategory lew! 

Variouss urban wards and rural 
partss of the district 

Changee no change 

Owningg / renting or lodging 

Male-headedd de facto female-
headedd de jure female-headed 
child-headed d 

(numerical) ) 

(numerical) ) 

Memberss joining or leaving 
noo members joining or leaving 

Havingg land not having land 

(numerical:: years of schooling) 

(numerical:: years of schooling) 

Formall  employment only non 
formall  activities only both 

(numerical) ) 

(numerical) ) 

(numerical) ) 

(numerical) ) 

CategoryCategory expected to haw a high risk 

Urban:: Wards known to be of a lower 
socio-economicc status 
Rural:: No prior assumptions 

Noo prior assumptions 

Urban:: Lodging 

Child-headedd and female-headed 
households,, especially de jure 
female-headedd households 

Noo prior assumptions 

Highh ratio 

Noo prior assumptions 

Urban:: not having land 
Rural:: no prior assumptions 

Littl ee schooling 

Littl ee schooling 

Nonn formal activities only 

Feww sources of income 

Noo format employment 

Feww non-formal income generating 
activities s 

Loww number 
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JJ tillable 

Totall  household income 

Ciltl'gOIT Ciltl'gOIT 

(numerica a 

level level 

1) ) 

CategoryCategory expeaei 

Louu total income 

11 to have a high risk 

Householdd income por capita 

Reportedd change in income 

Recedingg remittances 

Changee in formal employment 

Growingg maize 

Purchasingg mai/e 

Sellingg mai/e. other crops, 
vegetables s 

Reportingg food shortage 

Reportingg reduction of food 
intake e 

(numericalll  Low per capita income 

Decreasee stable increase Decrease in income 

Regularlyy irregularly none Irregular or no remittances 

Neww job loss of job no change Loss of job 

Growingg not growing Lrban: not growing maize 

Purchasingg not purchasing Rural: purchasing mai/e 

Sellingg not selling Rural: not selling mai/e 

Foodd shortage no food shortage Food shortage 

Reducedd food intake no 
reducedd food intake 

Reducedd food intake 

Reportingg food aid (in 1993. 
rurall  area only) 

Receivingg social welfare 
assistance e 

Reportingg major expenditures 

Reducingg expenditure 

Reportingg savings 

Reportingg debts 

Participatingg in savings clubs 
orr funeral societies 

Sellingg crops or assets to pay 
forr unexpected expenditures 

Cattlee ownership 

Schooll  drop out 

Foodd aid received not received 

Receivingg not receiving 

Majorr expenditures none 

Reducingg not reducing 

Savingss no savings 

Debtss no debts 

Participatingg not participating 

Sellingg not selling 

Owningg not owning 

Childrenn taken out of school 
nott taken out of school 

Foodd aid received 

Receivingg social welfare assistance 

Noo prior assumptions 

Reducingg expenditure 

Noo savings 

Debts s 

Nott participating 

Selling g 

Rural:: not owning 

Childrenn taken out of school 

Withh regard to household headship we expeeted child-headed and female-headed 
households,, in partieular c/e jure female-headed households, to be more prone to child 
malnutritionn than male-headed households, because of their lower incomes in both the 
urbann and the rural area (see Chapter 6) and. for the rural area, possibly because of their 
presumedd lower agricultural produce/ On the issue of remittances it was difficult to make 
anyy prior assumptions because of the changes over time - especially in the rural area - in 
thee proportion of households reporting remittances and in the regularity with which these 
weree received. It would be relevant to detect whether the increase in households not 
receivingg anv remittances and the concurrent decline in regular remittances between 1996 

Forr child-headed households we were unable to test this hypothesis since we only had very few such 
householdss in the cohort. 
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andd 199S (described in Chapter 6) was associated with a deterioration in child nutritional 
status. . 

Wee used SPSS software (version 10.1 for Windows) for data analysis in two steps. In 
thee first step we attempted to identify individual household variables that are associated 
withh child nutritional status i.e. the Z-scores for their weight-for-height and height-for-
age,, respectively in each of the five survey years. As part of this first step, we applied 
one-wayone-way analysis of'variance so as to identify the individual factors" associated with the 
Z-scoress of interest; and we used regression analysis to investigate the possible linear 
relationshipp between (quantitative) eovariates and Z-scores. Hence we got a picture of 
thee household factors and eovariates that besi predict a child's WHZ or HAZ-score. 

One-wayy analysis of variance involves testing the hypothesis that the means of the 
dependentt variable in our case a particular Z-score - are equal for various categories of 
aa single factor. We used this method for a total of more than 25 factors (listed in Box 8.1) 
thatt we derived from the household interviews held in each of the five survey years in our 
twoo study areas. 

Thee regression analysis involved 10 different household related eovariates that 
characterisee household composition (with the eovariates household size and child adult 
ratio),, educational background (number of years of schooling of the head of household, 
thee same for the head of household's spouse), economic activities (number of formal 
jobs,, number of informal income generating activities, total number of income generating 
activitiess and the ratio of income generating activities per capita), and household income 
(totall  income and per capita income; data collected only from 1995 onwards). In addition, 
wee considered two child related eovariates: age and. for the height-for-age Z-scores only, 
thee child's own WHZ-scores in previous survey rounds. For each of the eovariates under 
considerationn we estimated the curve for both WHZ and HAZ-scores following a 
regressionn procedure for testing linear and quadratic models. For some variables our 
hypothesiss was that they had a linear relationship with child nutritional status. For 
instance,, we expected children's Z-scores to be higher as the household per capita income 
wass higher (see Box 8.1). The linear regression model tested is: 

--- = / ? „ - # .v 

inn which z is the dependent variable (i.e. the Z-score) 
xx is the covariate (the independent variable) 
p(,, and \\]  are the regression coefficients that can be estimated." 

Wee will use the term factor to refer to any household attribute of a categorical or (.iichotonwus nature 
(i.e.. it does not refer to any numerical attribute), lor example: household headship (male or female); 
householdss with or without somebodv formally employed: whether grow ing mai/e or not. 
Wee will use the term covariate to refer to any household attribute of a numerical nature, such as 
householdd si/e. child adult ratio, per capita income. 
Thee value of the regression coefficient (5: indicates the average increase in the /-score when the 
covariatee increases by one unit. The sign of (>, (positive or negative) indicates the direction of the slope 
oll  the line. I he coefficient |i„  is a constant that is not interprctable (it is a constant, representing the 
interceptt of the straight line, or the value of the Z->core when the covariate takes the zero value). 
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Wee also wanted to test the possibility that relationships were quadratic (or parabolic), 
ratherr than linear, which either implies relatively low Z-scores for low and high values of 
thee independent variable (e.g. household size) and relatively high Z-scorcs for inter-
mediatee values of the independent variable (bell-shaped parabolic curve); or. vice versa, 
relativelyy high Z-scores for low and high values of the independent variable and 
relativelyy low Z-scores for intermediate values (cup-shaped curve) . The quadratic model 
testedd is: 

z-P»z-P» - P,x~p:x: 

Thee sign of the regression coefficient [} ; (positive or negative) determines whether the 
parabolicc regression curve takes the form of a cup (positive) or a bell (negative). 

Inn the second step of the analysis, we applied general linear modelling, which 
providess a combination of analysis of variance and regression analysis for a particular 
dependentt variable by several factors and or covariates simultaneously.' Using this 
generall  linear model procedure, we could test null hypotheses about the joint effects of 
factorr variables and covariates on WHZ and HAZ-scores in particular years. We could 
alsoo investigate possible interactions between factors and covariates. as well as their 
effectss on the Z-scores. This procedure enabled us to build models by entering and 
removingg variables so as to arrive at the model that best predicts children's nutritional 
status.. We also estimated how well each model fits the sample and the population from 
whichh the sample was derived. When presenting the results of this analysis later on in this 
chapterr we wil l use the adjusted R squared (adjusted R~) to express the goodness-of-fit. 

Inn the next two sections we wil l present the results of our analysis for the urban area of 
Chitungwizaa and the rural area of Murehwa district, respectively. For ease of 
interpretation,, each time we wil l first concentrate on the risk factors for nutritional 
wastingg and then on the risk factors for stunting. 

Riskk factors in the urban area 

RiskRisk factors for nutritional wasting in the urban area 

Thee factors and covariates for which we found an individual statistically significant 
relationshipp with weight-for-hcight are shown in Table 8.2. The last column specifies 
whichh categories of households were most at risk of having children with low WHZ-

scores. . 
Becausee of the very nature of the dependent variable low WHZ-scores re fleet reeent 

adversee events and the relatively short time lag between the potential risk factor and 

Inn tact \\c had wanted to apply a special procedure of general linear modelling that is based on repeated 
measurementss on the same subjects. In our case we would have used the repeated measurements of 
WIIZZ and HAZ - in the live survey rounds between 1993 and 199H as five sets of dependent 
variables.. However, this was not possible since SPSS requires covariates that arc constant over time (in 
ourr case they vary among the survey years) and in part of the analysis it averages the values ot the 
dependentt variable such that the 'betwecn-years effect' cannot be assessed. 
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WHZ.. it is likely that the risk factors identified for wasting represent causa! relationships. 
Thee table shows that 1995 and 1996 had the largest number of household attributes that 
earryy an increased risk for low weight-for-height, suggesting that in those years the 
factorss and eovariates considered in our study had the highest discriminative effect in 
termss of children's weight-for-height. In 1998 there were fewer significant risk factors, 
butt this may be due to the smaller sample size, and the fact that we did not have a survey 
roundd in 1997. Hence we included household attributes from 1996 (indicated in brackets 
inn the table), although these may be too distant in the past to suggest any causal 
relationshipp with children's weight-for-height in 1998. 

TableTable S.2: Factors (F) and eovariates (C 
Cliituntiwiz a a 

associatedd with children's wemht-for-heiuht Z-seores (WHZ) in 

1993 3 

1994 4 

1995 5 

1996 6 

Factor'C'ovariufe Factor'C'ovariufe 

Child'ss age 

Householdd headship 

Housee ownership 
Foodd sufficiency 

Sociall  welfare 
assistance e 
Householdd headship 
Remittances s 

Sellingg maize " 
Majorr expenditures 

Ward d 
Remittances s 

Sellingg maize " 
Majorr expenditures 
Purchasingg mai/e !' 
Reducingg expenditure 
Financiall  debts 
££ Sources of income 

## Sources of income per 
capita a 
Householdd income per 
capita a 

Ward d 
Purchasingg maize 
Changee in income 
Reducingg expenditure 
Financiall  debts 
Childd aduh ratio 

Year Year 

--

1993 3 

1993 3 
1993 3 

1993 3 

1994 4 
1994 4 

1994 4 
1994 4 

_ _ 
1994 4 

11 994 
1994 4 
1995 5 
11 995 
11 995 
1995 5 

1995 5 

1995 5 

. . 
1995 5 
1995 5 
1995 5 
1995 5 
11 996 

Type' Type' 

C C 
Linear r 
I--

F F 
F F 

F F 

F F 
F F 

F F 
F F 

F F 
F F 

F F 
F F 
F F 
F F 
F' ' 
C C 
Linearr -
C C 
Linear--
C C 
Quadr r 

F F 
F F 
F F 
F F 
F' ' 
C" " 
Linear r 

p-va/ite p-va/ite 

0.(105 5 

0.008 8 

0.050 0 
0.016 6 

0.032 2 

0.008 8 
0.010 0 

0.011 1 
0.004 4 

0.000 0 
0.034 4 

0.017 7 
0.003 3 
0.040 0 
0.014 4 
0.047 7 
0.017 7 

0.037 7 

0.010 0 

0,001 1 
0,035 5 
0.018 8 
0.005 5 
0.024 4 
0.033 S 

** * 

** * 

* * 
* * 

* * 

** * 
** * 

* * 
** * 

*** * 
* * 

* * 
** ** 
* * 
* * 
* * 
* * 

* * 

** * 

*** * 
* * 
* * 
** * 
* * 
* * 

Cah'gon'Cah'gon' with the worst scores'1' 

Eldestt children 

DeDe facto female-headed households! 
(versuss male and de jure female) 
Lodgingg (versus owning renting) 
Reportedd food shortage 

Nott receiving social welfare 
assistance' ' 
DeDe facto female-headed households! 
Receivingg regular remittances 
(versuss none)! 
Nott selling maize 
Nott having any major expenditure 

Certainn city wards 
Receivingg regular remittances 
(versuss none)! 
Nott selling maize 
Nott having any major expenditure 
Purchasingg maize 
Reducingg expenditure 
Nott ha\ mg debts! 
Feww sources of income 

Feww sources of income per capita 

Loww and very high per capita 
incomes s 

Certainn city wards 
Purchasingg maize 
Reportedd income decrease 
Reducingg expenditure 
Nott having debts! 
Highh child adult ratio 
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FactorFactor Covariate 

Changee in household 
composition n 
Lundd ownership 
Sellingg crops '' 

1WXX (Income sources)' 
(Savingss club) * 
(Formall  employment) v 

Householdd headship 

Formall  employment 

Non-formall  activities 

Year Year 

19% % 

1996 6 
1996 6 

1996 6 
1996 6 
1996 6 

199S S 

199S S 

1998 8 

Type Type 

F F 

F F 
F F 

F F 
F F 
F F 

F F 

F F 

F F 

p-va!ue p-va!ue 
0.029 9 

0.040 0 
0.043 3 

0.002 2 
0.045 5 
0.014 4 

0.036 6 

0.014 4 

0.045 5 

* * 

* * 
* * 

** * 
* * 

* * 
* * 

* * 

* * 

CategoryCategory with the worst scores ! 

Changee in household composition 

Havingg land 
Sellingg crops for unexpected 
expenditure e 

44 Sources (versus 3 or less) 
Participatingg in a savings club 
Husbandd and wife both having 
formall  employment 
Female-headedd households {de facto 
andd de tare combined) 
Noo formal employment or having 2 
orr more jobs (versus one) 
Onee non-formal income-generating 
activityy (versus 0 or 2 or more) 

FF represents a factor, C a covariate; ' Linear- ' indicates a positive linear relationship. 'Linear - ' a 
negativenegative one; 'Quadr ' indicates a quadratic relationship 

TheThe level of statistical significance is labelled as follows: * for p'  **  for p- 0.01; ***  for p<0.t)OI 
AssociationsAssociations contrary to our expectation are marked with .' 

OnlyOnly those households that reported growing maize were included in this part of the analysis 
FactorFactor originating two years hack. 

Wee see some very significant variation between wards within Chitungwiza with regard 
too children's WHZ-scores in 1995 and 1996, suggesting that nutritional wasting occurred 
mainlyy in certain pocket areas of the city and that children in these areas were therefore 
relativelyy more affected by food shortages and/or illness.10 In 1998 there was no such 
association.. Although this may be partly due to the smaller sample size, it may also 
indicatee that low weight-for-height had become a more universal phenomenon across the 
city. . 

Thee negative linear relationship between children's age and weight-for-height in 1993 
<p<0.01),, which did not recur in subsequent years, suggests comparative food deprivation 
amongg the elder children (4-5 years old, versus the 1-2 years old children). The reason for 
thiss is not clear. Had we observed this in the rural area, we would have attributed this to 
thee 1991'92 drought. Drought could have a stronger short-term effect on 4-5 years old 
childrenn than on 1-2 years old children, since the younger group would probably still be 
receivingg breastfeeding. But since we are dealing with an urban environment, where at 
thatt time relatively few households were engaged in agriculture, it is not very likely that 
thee observed relationship has anything to do with drought. The fact that we did not find a 
statisticall  interaction between the child's age and either landownership or maize growing 
inn 1993 supports this. 

Itt is surprising that children from tie jure female-headed households had significantly 
betterr scores in 1993 and 1994 than those from male-headed households, who aüain were 

Wardss 3 and 4 (together forming St Mary's town unit). 7 (part ofZengeza 1). 17 (Unit K.) and 24 (Unit 
\1)) were worst off. while wards X (another part of Zengeza I), 13 (Zenge/a 4). IS (Unit L) and 20 
(Unitss B. H and F.) were best off. 
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betterr off than children from de facto female-headed households." This is contrary to our 
expectation,, since we demonstrated earlier (in Chapter 6) that de jure female-headed 
householdss had lower per capita incomes (in 1995. 1996 and 1998),i : which would 
suggestt that they were more likely to experience food shortage. It is possible that these 
householdss had other strategies to cope with economic adversity such as growing part 
off  their own food which may have protected children effectively from weight loss. It 
mayy also be that care played a role: it is not an imaginary proposition to say that children 
fromm de jure female headed households are generally better looked after by the mother 
orr another caretaker - because the mother is somehow forced to taking responsibility and 
makingg her own decisions, even though she may have divorced or become a widow only 
recently. . 

Childrenn from households not receiving social welfare assistance (in 1993) had 
significantlyy lower WHZ-scores (in 1994) than children from households that reported 
receivingg such assistance. We cannot conclude from this that social welfare assistance 
whichh came mostly in the form of money for school fees or letters for free medical 
treatmentt  was effective in terms of preventing food deprivation. It rather suggests that 
sociall  welfare assistance, which was not very common in our study cohort in the first 
placee as we have demonstrated in Chapter 6. did not reach households in which children 
experiencedd the greatest acute food stress. 

Householdss reporting regular remittances from a husband or child living elsewhere (in 
1994)) were more at risk of having children with low WHZ-scores compared to those not 
reportingg any remittances. This is again surprising, since we assumed that being assured 
off  regular remittances would bring some financial stability and hence protect children and 
otherr members of the household against possible food deprivation. It is possible, though, 
thatt the issue of control over income - which we did not explore in our study is a 
confoundingg factor: a mother who receives money from a husband residing elsewhere 
mayy not be in a position to set her own priorities and decide on what she thinks is good 
forr her child whereas a mother who earns her own income probably is. 

Amongg urban households who had land and grew maize, not selling their maize 
harvestt (in 1994) was a risk factor for wasting (in 1994. 1995 and even in 1996).'" This 
suggestss that these households were growing maize as a survival strategy but were in tact 
failingg to avoid food deprivation, in contrast to households that sold their maize without 
anyy apparent short-term negative effect on children's weight-for-height. In Chapter 6 we 
havee shown that many urban households engaged in maize growing between 1993 and 
19966 some on their own rural land, others on urban plots with a generally low degree 
off  self-sufficiency in maize. Apparently, the majority of these households that grew 
maizee for their own consumption were quite desperate and chose for a strategy that in tact 
turnedd out to be rather ineffective. 

Forr 1995. the association was almost statistical!}  significant at p 0.057, 
:: We did not quantity household incomes in earlier years (i.e. in 1W ;md llW4l. 
'' The 1^96 association was the strongest (p-0.009) hut is not indicated in the table, since according to our 

criteriaa it is too distant in the past to quality as causal. 
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Otherr identified risk factors (listed in Table 8.2) are easier to interpret and point at a 
causall  relationship between household economic stress and child nutritional wasting: not 
havingg enough food to teed the family (in 1993), not being able to incur any major 
expendituree (1994). having to reduce regular household expenditure (1995). reporting a 
decreasee in household income (1995). having to purchase maize (1995) or having to sell 
cropss in order to pay for unexpected expenditure (1996). 

Remarkably,, we found relatively poor WHZ-scores (in 1995 and 1996. and even in 
1998)) among households that reported no debts in the 1995 survey round. While at first 
sightt this may be contrary to what one would expect, it may reflect that these households 
hadd no access to loans because they were too poor or they lacked the right kind of social 
capital.. Access to loans would thus protect against food shortage and cushion the short-
termm negative effects of economic stress at the household level. In Chapter 6 we have 
describedd that, apart from loans, there are other types of transfers between households -
suchh as groceries, clothes and assistance with school fees which arc not considered 
loanss since there is no obligation to repay. We did not include such transfers in the 
currentt analysis, but presume that they constitute an important mechanism to avoid 
fallingg into destitution. Households without sufficient social capital to access to such 
transferss may be particularly at risk. 

Havingg few sources of income - in absolute terms and in relation to household size -
wass a risk factor for nutritional wasting in 1995. This is as expected and suggests that 
diversificationn of household income in the urban area offered children some protection 
againstt acute food deprivation and/or illness. It is probably a combination of spreading 
financiall  risk and venturing into lucrative market opportunities that has helped these 
households.. Although we could not detect any statistical evidence of increased income 
levelss among households that diversified their sources of income, qualitative observations 
inn 1994-95 indicated that some women successfully engaged in innovative income-
generatingg activities.14 As we reported in Chapter 5, even some nurses in Chitungwiza got 
involvedd in such informal activities alongside their regular jobs. Once these activities 
provedd successful, other people usually followed such examples very quickly, making the 
activityy less profitable. The fact that the 1995 association between sources of income and 
nutritionall  wasting was not sustained in later years (1996 and 1998) may indicate indeed 
thatt diversification of household income became no longer an advantage. This is 
understandablee in a society with a high level of unemployment, littl e investment and a 
generall  shortage of cash money. 

Loww per capita incomes in 1995 also carried an increased risk for low WHZ-scores -
whichh again is as expected - but surprisingly the same was true for the highest per capita 
incomes,, as indicated by the rather strong quadratic relationship (p<0.01; sec also Figure 
8.11 >. It is possible that inadequate childcare a factor which we did not investigate - may 
bee responsible for this, since people who make a big effort in securing high incomes may 
faill  to look after their children in a proper manner. The same logic would explain why 
childrenn from households w ith no formal sector employment or many formal jobs (two or 

Forr example selling ice cubes or 't'reeze-iis" (a homemade fro/en soft drink). 
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more)) had lower WHZ-scores in 1998 than children from households with one formal 
job. . 

Inn 1998 the type and level of economic activity within households were almost the 
solesole factors associated with child WHZ-scores. Having no formal employment emerged 
ass a new risk factor suggesting a grow ing importance of job security. Having one source 
off  non-formal income generating activity (rather than none or two or more) carried an 
increasedd risk as well, suggesting that in 1998 diversification of income was still a 
successfull  coping strategy for urban households. 

FigureFigure H.I: Weight-for-height Z-scores in 1995 as a function of per capita 
householdd income in 1995 in Chitunewiza 

00 1000 2000 

19955 per capita household income (centered) 

Wee found no significant relationships between the level of education of the head of the 
householdd or that of the head of the household's spouse on the one hand and child 
nutritionall  status (WHZ or I1AZ) on the other hand. This is surprising since most of the 
literaturee indicates that such relationships are strong, especially for female education 
(UNICEF.. 1990; ACC/SCN, 2000: Bread for the World Institute. 2000). Higher educated 
womenn are more knowledgeable and therefore practise better childcare, but also they 
generallyy have a better income position and are therefore more likely to feed their 
childrenn adequately. We have pointed out in Chapter 4 that in Zimbabwe information 
aboutt child care practices including the importance of nutrition and breast feeding, 
immunisation,, child spacing and environmental sanitation - is fairly widespread, more 
thann in other countries, because of relatively good communication networks and a long 
historyy of health promotion activities by the Ministry of Health and Child Welfare and 
relatedd agencies. This may partly explain why we did not find a significant association 
betweenn parents' educational background and child nutritional status. 
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RiskRisk factors for stunting in the urban area 

Thee risk factors identified for low hcight-for-age among Chitungwi/a children are listed 
inn Table 8.3. The picture is quite different from the above risk factors for low weight-for-
height.. Very few factors and covariates show any significant association with HAZ-
scoress at all in the first four survey years, which indicates that children's hcight-for-age 
cannott easily be predicted by household attributes, or at least by the attributes that we 
measuredd in our study. This is partly because low HAZ-scorcs other than low WHZ-
seorcss reflect long-term adverse effects of low food intake and or disease, which makes 
itt more difficult to demonstrate a causal relationship between specific household attri-
butess and children's hciuht-for-age. 

TableTable <Vi: Factors (F) and covariates {C 
Chituimwiza a 

associatedd with children's heisiht-ibi'-age Z-scorcs (HAZ) in 

FactorFactor C ovariale Year Year Type'Type' p-valiiL' CategoryCategory with the worst scon 

1993 3 

1994 4 

1995 5 

1996 6 

1998 8 

Householdd size 

«« Non-formal activities 

Child'ss age 

Landd ownership 
Householdd size 

-- Non-formal activities 

Formall  employment 

Householdd size 

-- Non-formal activities 

== Non-formal activities 

-- Formal jobs 

Childd adult ratio 

«« Sources of income per 
capita a 
Savinee from income 
Sociall  welfare 

Childd adult ratio 

Charmee in income 

1994 4 

1994 4 

--

1993 3 
1994 4 

1995 5 

1995 5 

1994 4 

1994 4 

1996 6 

1996 6 

11 993 

1994 4 

1995 5 
11 995 

1996 6 

1996 6 

C C 
Quadr. . 
C C 
Quadr. . 

C C 
Linear--
F F 
C C 
Quadr. . 

C C 
Linear r 
F F 

C C 
Quadr. . 
C C 
Quadr. . 

C C 
Quadr. . 
C C 
Quadr. . 

C C 
Linear--

C C 
Quadr. . 
F F 
F F 

C C 
Linear r 
F F 

0.045 5 

0.019 9 

0.003 3 

0.028 8 
0.035 5 

0.019 9 

0.040 0 

0.032 2 

0.028 8 

0.015 5 

0.036 6 

0.021 1 

0.046 6 

0.043 3 
0.017 7 

0.001 1 

0.003 3 

* * 

* * 

** * 

* * 
* * 

* * 

* * 

* * 

* * 

* * 

* * 

* * 

*** * 

** * 

Veryy small and very large 
households s 
Manyy non-formal activities 

Youngestt children 

Nott having land 
Veryy small and very large 
households s 
Manyy non-formal activities 

Quee formal job (versus none or more 
thann one) 

Veryy small and very large 
households s 
Manyy non-formal activities 

Feww non-formal activities 

Noo formal jobs and many formal jobs 

Highh child adult ratio 

Feuu sources of income per capita and 
many y 
Nott savins monev from income 
Nott receiving social welfare 
assistance e 
Highh child adult ratio 

Reportedd decrease or no change in 
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{•'actor{•'actor C'ovariate 

Sourcess of income 
Changee schools 

Savinuu trom income 
Numberr of meals 
Cashh at hand 
Cashh at hand 

Year Year 

19% % 

11 mu 

11 Wo 
1W6 6 
11 W6 
11 WN 

Type Type 

V V 

1 1 

F F 
F F 
1 1 
F F 

p-valite p-valite 

0.(100 0 
0.036 6 

0.001 1 
0.030 0 
0.010 0 
0.04') ) 

— — 

*** * 

*** * 
* * 
** * 

CategoryCategory with the worst scores 

incomee (versus increase) 
1-33 sources of income (versus 4) 
Olderr child stopped or changed 
school l 
Nott savinu monev from income 
Takingg 1-2 meals a dav (versus 3) 
Noo cash at hand 
Noo cash at hand 

/•• represents a factor, C a covariatc: 'Linear- ' indicates a positive linear relationship, '{.incur 'a 
negativenegative one: 'Onadr ' indicates a tpnu/rafic relationship 

TheThe level of statistical significance is labelled as follows: * for p- 11.1)5: ** for p- 1)01: *** for p'1)1)01 
AssociationsAssociations contrary to our expectation are marked with '. 

Onee of the most striking observations in relation to height-for-agc in the urban area is 
thatt the individual wcight-for-height scores in previous survey rounds do not seem to be 
goodd predictors of any of the HAZ-scores. This is surprising. We have argued in Chapter 
77 that the current literature provides insufficient insight into the exact relationship 
betweenn wasting and stunting, especially the extent of weight loss that is needed to 
triggerr growth retardation. Nonetheless, it is commonly accepted that food deprivation 
ass indicated by a low WHZ-score - will ultimately result in growth faltering {low HAZ-
score)) if it is sustained over a long period. We may not conclude, though, that the 
observedd thinness of children in Chitungwiza was not severe or prolonged enough to 
affectt body growth in a demonstrable way. This is because we have not yet considered 
thee combined effect of several WHZ-scores from previous years. We will do this in the 
secondd step of our statistical analysis, which involves the combined effect of several 
attributes,, including the WHZ-scores from previous survey rounds (see below: Table 8.4 
andd its interpretation). Wrc will then demonstrate that some of the models that best predict 
children'ss height-for-agc scores comprise two consecutive WHZ-scores from previous 
years,, suggesting that extended episodes of food deprivation did cause growth faltering 
amongg children in our urban cohort. 

Similarly,, we did not find any significant differences between the city wards in mean 
HAZ-scoress in any of the survey years. It is in fact surprising that such a difference did 
notnot even occur in 1998. two to three years after the observed divergence in WHZ-scores 
betweenn wards in 1995 and 1996. which we presented earlier (in Table 8.2). Apparently, 
thiss divergence, although so highly statistically significant, was again not sufficient!v 
persistentt to result in growth retardation in a differential manner. This may mean that the 
householdss to which children with the lower WHZ-scores belong in these wards were 
somehoww able to overcome a relatively short period of food deprivation (or infectious 
trauma,, which is less likely). 

Thee household attributes that do show statistically significant associations with height-
for-agee scores are either related to household composition or economic activities, but not 
too income. Household si/e is important in three consecutive years (1994. 1995. 1996). 
withh the very small and very lame households havintz the shortest children. Children from 
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medium-sizee households are the tallest, indicating that their long-term nutritional status is 
bestt assured. In 1998. another variable related to household composition suddenly 
emergedd as very important: a high child/adult ratio in 1996 and to a lesser extent a high 
suchh ratio in 1993 (p<0.001 and p<0.05, respectively) goes together with small statures 
(seee Figure 8.2). Because of the absence of any association with household income, this is 
probablyy not simply a matter of 'too many mouths to feed', but rather a combination of 
shortagee of food, frequent illness and inadequate child care. While all these factors may 
havee deteriorated because of the increasing economic hardship, it appears as though large 
householdss and especially those with relatively many children and few adults have 
sufferedd disproportionately. 

FigureFigure 8.2: Height-for-age Z-scores in 199X as a function of'households' 
childd adult ratio in 1996 in Chitungwiza 

Child/adultt ratio 1996 

Wee further observed that the number of non-formal income-generating activities in the 
urbann area seems to matter more than formal sector employment. Households with many 
differentt income-generating activities generally have shorter children. Although this may
bee related to household size - a larger household is more likely to have many non-formal 
income-generatingg activities - there is a suggestion that children's long-term nutritional 
statuss is better assured in households that concentrate on fewer income-generating 
activities.. Earlier we already suggested that income diversification may have lost 
importancee in 1996 and 1998 as a factor that could protect children's weight-for-height. 
Thus,, although income diversification was an effective strategy of households to protect 
themselvess from falling incomes or reduced purchasing power at least for some time (as 
wee have demonstrated in Chapter 6). it has failed to protect children from long-term 
adversee effects on their nutritional status. There must therefore be other factors that play a 
role.. Although we did not investigate the matter in an empirical manner, it is possible that 
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childcarcc has deteriorated under the prevailing socio-economic circumstances. Parents 
mayy have been forced to invest extra time and energy into generating income, such that 
inadequatee childcarc has become a major determinant of child malnutrition. 

Inn 1995. children from households that did not own land had lower HAZ-scores than 
thosee from households with land (p<0.05). but this could be a chance finding1' since we 
didd not find any significant association with factors related to agricultural practices such 
ass maize cultivation and the sale of crops. 

Thee 1998 results are the most convincing because of the largest number of significant 
householdd attributes associated with hcight-for-age. This reflects that economic stress in 
thee urban area has slowly become a phenomenon that has a relatively stronger impact on 
specificc categories of households. Child growth retardation was clearly more prevalent 
(1)) in households with a high child adult ratio. (2) in households that were not saving any 
moneyy from their incomes, (3) that reported relatively few sources of income. (4) that 
reportedd a decrease or no change in their incomes (in 1996 compared to the previous 
year)) and (5) that had no cash at hand at the time of interviews in 1996 and 1998. The 
long-termm effects of economic malaise at the household level in Chitungvviza thus 
emergedd only in 1998. Apparently, most household attributes started to have a 
discriminativee effect in terms of child growth retardation in 1996. several years after the 
onsett of structural adjustment and the country's macrocconomic difficulties. Household 
attributess from the earlier period - i.e. before 1996 hardly had any discriminative effect, 
whichh does not preclude that the general environment had an effect at all on child 
nutritionall status: it may have affected everybody in a similar way and more or less to the 
samee extent. For instance, the deterioration in the accessibility and quality of health 
services,, which we have described extensively in Chapter 5. is likely to have affected the 
quasii totality of the population of Chitungwiza. 

Mock'/sMock'/s that host predict child nutritional status 

Inn the second stage of our analysis we used univariate general linear modelling, which 
providess a method to examine the combined effect of several factors and covariates on 
childd nutritional status. Based on the results of the first stage of our analysis, which 
lookedd at associations between individual attributes and weight-for-height and height-for
age,, respectively, we were thus able to construct models that best predict children's 
weight-for-heightt and hcight-for-age and to estimate the goodncss-of-fit of these models. 
Tablee 8.4 shows five models, one for each survey round, that emerged as best models to 
predictt weight-for-height in the urban area of Chitungwiza. 

Thee models are simple, each comprising just two or three attributes, but not identical 
acrosss the survey rounds. Kach model explains 9° () to 18% of the variability observed in 
thee study population, as indicated by the value of the adjusted R". These percentages are 
modestt but not unusually low: they are in fact very common in social sciences, especially 

Whenn lining a significance le\el of 0.(15. it is expected on statistical grounds that around 5'\. ot' the 
in\\ estimated associations occur h\ chance. 
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inn studies that investigate complex phenomena invoking a variety of possible 
determinantss like child malnutrition in our case. 

TabicTabic H.4: Models that best predict children's weighl-t'or-height in Chitimguiza by year1 

Factorss and covariatcs' Adjusted R' 

19933 Child's age Household he;wkhin Food shortage "93 O.UXK 
** * * 

19944 Household headship Remittances '94 Major expenditure '94 0.110 
** * * 

19955 Ward Remittances '94 Debts '95 0.180 

19966 Ward Child Adult ra t io '9b 0.117 

190SS Ward Formal employment ' 9 * 0.131 

** * 
TheThe various independent variables satisfy the requirement that they are independent of One another (as 

unhealedunhealed by the fact that none off he respective correlation coefficients is greater than ().(•>) 
AllAll individual factors and covariatcs are significantly part of the model at p<0.t)s (*). p<()Jil (**s or 

Children'ss weight-for-height in 1993 is best predicted by their age. household 
headshipp and the occurrence of food shortages within the household earlier in the year. 
Wee already discussed the surprising finding that children from de jure female-headed 
householdss had better WHZ-scores than children from male-headed households, who 
againn were better off than children from de facto female-headed households. The 1994 
model,, which includes both household headship and remittances with children from 
householdss receiving regular remittances being worse off than those from households not 
receivingg any remittances - confirms our earlier observation that this is a true finding 
despitee the fact that tie jure female-headed households generally report lower incomes 
thann tie facto female-headed households. It strengthens our suggestion that these 
householdss have different strategies to cope with economic adversity or that they differ in 
termss of childcare practices, with a subsequent different effect on child nutritional status. 
Wee do not have any empirical evidence, though, to explore this further. 

Thee models indicate a gradual shift from predictors related to household management 
(majorr expenditure, indebtedness) to more structural attributes such as household 
compositionn and employment situation. From a policymaker's point of view, the models 
arcc relevant in that they provide insight into opportunities for practical intervention. With 
thee emergence of city wards, high child adult ratio of the household and formal 
employmentt status as predictors of children's short-term nutritional status, it appears that 
targetingg of specific interventions to avert child malnutrition would best be aimed at 
householdss with relatively many children in specific city wards, and especially those 
householdss that do not have anybody with formal employment. Households with such 
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characteristicss are easy to identify, which is one of the prerequisites for effective 
targeting. . 

Tablee 8.5 shows the models that best predict children's long-term nutritional status as 
expressedd by their height-for-age Z-scores. In view of the general lack of significant 
individuall associations observed in the earlier stage of our analysis (see Table 8.3) it is 
nott surprising that no model could be built to predict children's height-for-agc in the first 
twoo years. It means that no single combination of two or more household (or children's) 
attributess can reliably predict children's body growth for those years. But wc re-
emphasisee that height-for-age reflects long-term nutritional status and the likelihood of 
identifyingg a predictive model in our study was small anyway since we did not measure 
anvv household attributes before 1993. 

TableTable S.5. Models that best predict children's height-for-age in Chitungui/a by year 

FactorsFactors and covanates' Adjusted R~ 

1993 3 

1994 4 

19955 Child's age WHZ-score WHZ-score Land Formal employ- 0.1: 
*** '93 *** '94 ** ownership * ment '95 * 

19966 -

19988 WHZ-score WHZ-score Child, Adult Social 0.094 
Modell a "94 "95 ratio '96 welfare '95 

** * * * 
199SS a Sources of Saving from Social 0.166 
Modell b income '96 income '96 welfare '95 

'' The various independent variables satisfy the requirement that they are independent of one another (as 
indicatedindicated hv the fact that none of the respective correlation coefficients is greater than 0.5) 
""  All individual factors and covariates are significantly part of the model at p< 0.05 (*), p- 0.01 (**)  or 
p-p- 0.001 I***). 

Thee 1995 model comprises three child-related attributes, including the children's own 
WHZ-scoress in 1993 and 1994. and two household-related attributes. Thus, although we 
initiallyy found that the WHZ-scores considered separately were not associated with 
height-for-age.. there is a combined effect of WHZ-scores in two consecutive years. It 
meanss that a sustained episode of food deprivation beyond the period of one year or the 
recurrencee of acute food deprivation after one year - does have a negative effect on linear 
bodyy growth. Apparently, growth faltering in the urban area in 1995 occurred among 
childrenn who had less than optimal weight-for-height scores in both 1993 and 1994. From 
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aa policymaking point of view this is not so important: existing protocols in health centres 
andd under-five clinics already require that low-weight children be given extra food and 
caree and that their further development be closely monitored. More important is that 
landownershipp is among the predictors in the model. It confirms our earlier tentative 
conclusionn that urban residents who had land and used it to grow some of their own food 
orr to supplement their household income had a benefit in terms of long-term nutritional 
statuss of their children. Since we presume a causa! relationship in this matter, wc may say 
thatt urban agriculture has been a successful strategy to avert child malnutrition in 1995. 

Forr 1996 we could not identify a suitable model, although some of the attributes, 
includingg WHZ-scores in previous survey rounds, employment status and landownership, 
camee close to forming a model that satisfied our preset statistical requirements. 

Forr the year 1998 we identified two distinct models that could not be merged into a 
singlee one. The first model comprises WHZ-scores of 1994 and 1995, along with the 
child/adultt ratio and social welfare assistance. This illustrates that the effect of nutritional 
wastingg on growth faltering is truly long-term. In view of the observed increase in 
nutritionall wasting in 1996 and 1998 in Chitungwiza (see Chapter 7) we may thus 
conjecturee that a longer timeframe of our study (i.e. beyond 1998) would probably have 
shownn an increase in child stunting and hence would have provided stronger evidence of 
thee negative effects of economic malaise on child nutritional status in the urban area. The 
secondd model - which is in fact better because of its stronger predictive value (as 
indicatedd by the higher value of the adjusted R') comprises three attributes that are all 
relatedd to household economy. It shows that in 1998 the worst height-for-age scores 
occurredd in households that reported few sources of income (in 1996) and an inability to 
savee money from income (in 1996) and that had not received any social welfare 
assistancee in 1995. The practical relevance of this model is limited, since it does not 
providee any clues for concrete interventions or new policy directions. 

Riskk factors in the rural area 

Thee procedure followed to identify risk factors for poor child nutritional status in the 
rurall area of Murehwa district is similar to the two-stage analysis performed for the data 
sett from the urban area of Chitungwiza. We first identified the individual household and 
child-relatedd attributes through one-way analysis of variance and regression analysis for 
factorss and covariates, respectively. In the second stage we applied univariate general 
linearr modelling to investigate the combined effects of several factors and covariates and 
too identify models with the highest predictive value. 

RiskRisk factors for nutritional wasting in the rural area 
Tablee 8.6 shows the attributes that are associated with children's weight-for-height and 
indicatess which categories of households were most at risk of having children with low 
Z-scores.. The number of household attributes showing significant relationships with 
WHZ-scoress in the rural area is similar to that of the urban area. This reflects a similar 



degreee of discrimination between malnourished and well-nourished children based on 
specificc household attributes. The number of significant relationships was largest in the 
19955 drought year and in 1998, suggesting that drought (i.e. the 1994/95 drought) and 
economicc stress had a discriminative effect on children's short-term nutritional status. 

Similarr to what we found in the urban area, there are significant differences in WHZ-
scoress between geographical areas. In Murehwa district such differences occurred in 
1995,, 1996 and 1998 (p<0.05, p<0.001 and p<0.05, respectively). There appears to be 
lesss consistency, though, between the various years in the areas that had the worst mean 
scores,, although two areas16 (out of 20) were persistently better off than the others. 
Whetherr or not these geographical differentials are associated with geographical diffe
rencess in the intensity of the 1994/95 drought - and hence with possible differences in the 
availabilityy of food - cannot be ascertained since we do not have any data on differences 
inn rainfall or in agricultural produce between various parts of the district. 

TabicTabic S.6: Factors (F) and covariates (C ) associated with children's weight-for-height Z-scores (WHZ) in 
Murehwaa district 

FactorFactor Covariate YearYear Type' p-value Calc</o)TCalc</o)T with the worst set 

19933 Purchasing maize 1993 3 0.028 8 Havingg to purchase maize 

19944 Formal employment 
Child/adultt ratio 

Yearss of schooling of 
headd of household 
Sociall welfare 
Savingss club 
Changee in income " 

19955 Area 
Sourcess of income 
Sociall welfare 
Cashh at hand 
Maizee growing 
Vegetablee selling 
Changee of residence 
Changee in household 
composition n 
»» Formal jobs 

Changee in income 'v 

19966 Area 
Foodd sufficiency 
Purchasingg maize 
Reducingg food intake 

1993 3 
1994 4 

1994 4 

1994 4 
1994 4 
1996 6 

, , 
1994 4 
1994 4 
1994 4 
1995 5 
1995 5 
1995 5 
1995 5 

1995 5 

1996 6 

. . 
1995 5 
1996 6 
1996 6 

F F 
C C 
Linear--
C C 
Linear r 
F F 
F F 
F F 

F F 
F F 
F F 
F F 
F F 
F F 
F F 
F F 

C C 
Quadr. . 
F F 

F F 
F F 
F F 
F F 

0.012 2 
0.049 9 

0.032 2 

0.040 0 
0.045 5 
0.028 8 

0.012 2 
0.023 3 
0.007 7 
0.024 4 
0.008 8 
0.050 0 
0.018 8 
0.020 0 

0.033 1 
0.018 8 
0.026 6 

0.001 1 
0.050 0 
0.045 5 
0.029 9 

* * 
* * 

* * 

* * 
* * 

* * 
* * 
** * 
* * 
** * 
* * 
* * 
* * 

* * 
* * 
* * 

*** * 
* * 
* * 
* * 

Maless having a formal job! 
Highh child adult ratio 

Highh level of schooling! 

Noo social welfare assistance 
Participatingg in a savings club! 
Reportingg higher income than the 
yearr before 

Specificc parts of the district 
3-44 sources of income (vs. 1-2)! 
Noo social welfare assistance 
Havingg cash at hand! 
Growingg maize! 
Nott selling \egetables 
Changee of residence 
Changee in household composition 

Noo formal jobs 

Reportingg higher income than the 
yearr before 

Specificc parts of the district 
Self-reportedd food shortage 
Havingg to purchase maize 
Reportingg reduction in food intake 

Maizavaa and Chinhenaa areas. 

file:///egetables
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FactorFactor Covariaie 

aa Sources of income per 
capita a 

Child'ss age 

Area a 
Housee ownership 
Landd ownership 
(Sellingg crops) v 

(Householdd per capita 
income) ' ' 
Funerall society 
Totall household income 

Householdd per capita 
income e 

Year Year 

1996 6 

--

--
--
--
1996 6 

1996 6 

1998 8 
1998 8 

1998 8 

TvpeTvpe1 1 

C C 
11 i neai • 

C C 
Linear* * 
F F 
F F 
F F 
F F 

C C 
Linear--
F F 
C C 
Quadr. . 
C C 
Quadr. . 

p-p- value 

0.040 0 

0.008 8 

0.018 8 
0.010 0 
Ö.Ö5Ö Ö 
0.038 8 

0.031 1 

0.024 4 
0.001 1 
0.0001 1 
0.005 5 
0.002 2 

* * 

** * 

* * 
* * 
* * 
* * 

* * 

* * 
*** * 
**** * 
** * 
** * 

Category-Category- with the worst scores' 

Feww sources of'income per capita 

Youngestt children ' 

Specificc parts of the district 
Nott being the owner of the house 
Havingg land 
Sellingg crops for unexpected 
expenditure e 
Loww levels of per capita income 

Participatingg in a funeral society 
Intermediatee levels of income 

Intermediatee levels of per capita 
income e 

FF represents a factor. C a covariate: 'Linear-' indicates a positive linear relationship, 'Linear-' a 
negativenegative one; 'Quadr' indicates a quadratic relationship. 
""  " The level of statistical significance is labelled as follows: *forp<0.05: **  for p<0.Ol: ***  for p<().00l 
'"'"  Associations contrair to our expectation are marked with .' 

"" A/though this factor was measured in 1996. 're. after assessing child nutritional status, it is relevant to 
report,report, since it indicates an association with low household income at the tune of taking the measurements 

TheThe youngest children were 6- 7 years old in 199H; they had lower WHZ-scores than children older, 
childrenchildren (up to U) years of age), 
vivi Factor originating two years hack. 

Onee of the strongest relationships is between the 1998 WHZ-scores and income - both 
totall household income and per capita income. Figure 8.3 illustrates that children from 
householdss with the lowest per capita incomes (in 1998) generally had better WHZ-
scoress than children from households with intermediate levels of income. This may look 
surprisingg but could reflect that monetary income in rural areas is not necessarily the best 
measuree of a household's food security situation. Households that reported low incomes 
weree more dependent on agriculture and. provided the harvests were good, they may not 
havee experienced food deprivation as acutely as those that relied more on cash income. 
Sincee the agricultural season in 1997/98 was relatively good, the observed relationship is 
inn fact not so surprising. In 1996, one year after the 1994/95 drought, low per capita 
incomee did go together with low weight-for-height (as indicated by the observed linear 
relationship:: p<0.05). This suggests that the relationship between income and child 
nutritionall wasting is rather complex, at least in the rural area, and that its interpretation 
shouldd take into account the quality of the agricultural season and. if possible, non
monetaryy income. 

AA variety of other risk factors, related to household composition or economic 
activities,, is associated with low WHZ-scores. Some factors are easy to explain: having to 
purchasee maize (in 1993). reporting food shortage (in 1995). having to reduce food intake 
(inn 1996), and having few sources of income (in 1996) are all negatively associated with 
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children'ss weight-for-height in 1996. Other factors are more difficult to interpret, 
especiallyy in relation to WHZ-scores in the earlier survey rounds: for example, male 
memberss of the household having a formal job (in 1993), participating in a savings club 
(inn 1994), having three or four sources of (probably low) income rather than one or two 
(inn 1994), or having cash at hand at the time of the interview (in 1994). They may reflect 
households'' preoccupation with generating cash income that is detrimental to child 
nutritionall status, in line with the earlier observation of lower WHZ-scores among 
middle-incomee households. 

FigureFigure 8.3: Weight-for-height Z-scores in 1998 as a function of household 
perr capita income in 1998 in Murehwa district 

-10000 0 1000 2000 

19988 per capita household income 

Participationn in cither of the two massive food aid programmes that were ongoing in 
Murehwaa district in 1993 - the Child Supplementary Feeding Programme and the Food-
for-Workk programme - does not show any significant association with children's WHZ-
scoress (in 1993 or 1994). In combination with our earlier finding that WHZ-scores in 
19933 were generally much better than in 1994 and 1995 (see Chapter 7). this may 
indicatee that the two relief programmes were successful in preventing serious food 
deprivation,, at least among young children. In the absence of anthropometric data prior to 
thee 1991/92 drought, however, we cannot be absolutely sure about this. We will further 
discusss this issue later in this section, when we consider risk factors for stunting and 
whenn we examine the combined effect of several factors and try to construct models that 
bestt predict children's nutritional status. 

Wee did find an association between receipt of social welfare assistance (in 1994) and 
children'ss weight-for-height (in 1994 and 1995), with those not receiving assistance 
havingg lower scores than those receiving assistance. Similar to the case of Chitungwiza. 
wee cannot conclude that social welfare assistance was effective in terms of preventing 
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foodd deprivation. It is rather more likely that social welfare assistance which was not 
veryy common in Murehwa district, as we have demonstrated in Chapter 6 - did not reach 
thee rural households in which children experienced the greatest acute food stress. 

Thee fact that a high level of schooling of the head of the household comes out as a risk 
factorr in 1994 is contrary to our expectation. Further exploration showed an association 
withh male formal employment, suggesting that children from households with a highly 
educatedd male with formal employment were more at risk of nutritional wasting. We will 
comee back to this and try to interpret it in the second stage of our analysis, when we 
considerr the combined effects of several attributes on child nutritional status. 

RiskRisk factors for stunting in the rural area 
Thee risk factors identified for low height-for-age among children from Murehwa district 
aree listed in Table 8.7. Compared to the urban area, a larger number of household 
attributess is associated with HAZ-scores. This may be partly due to the larger size of the 
rurall cohort, but it also suggests that children's height-for-age can be predicted a little 
moree easily by household attributes. On the other hand, we re-emphasise that it is more 
precariouss to suggest causality for stunting than it is for nutritional wasting, because of 
thee lag effect. 

TableTable X. "7: Factors (F) and eovariates (C ) associated with children's height-for-age Z-scores (HAZ) in 
Murehwaa district 

Factor/Covariate Factor/Covariate 

19933 House ownership 
Maizee growing 
Financiall debts 

19944 Child's age 

Savingg from income 

19955 Mai/e growing 
Food-for-Work k 
Savingg from income 
Savingss club 
Sourcess of income 
Childd adult ratio 

19966 Area 
Landd ownership 
Householdd si/e 

Food-for-Work k 
Sa\ingg from income 
Changee in employment 
Sourcess of income 

YearYear Type' p-value 

FF 0.037 
19933 F 0.035 
19933 F 0.016 

CC 0.048 
Linear--

19933 F 0.042 

1993 3 
1993 3 

1993 3 
1994 4 

1994 4 

1995 5 

F F 
F F 
F F 
F F 
F F 
C C 

Linear r 

0.038 8 

0.036 6 

0.014 4 

0.021 1 
0.006 6 

0.002 2 

* * 
* * 
* * 
* * 
** * 
** * 

FF 0.024 
FF 0.034 

19933 C 0.042 
Linear+ + 

19933 F 0.049 
mee 1993 F 0.036 
ymentt 1994 F 0.049 
'ee 1994 F 0.004 

( 'alegaiyy with the worst scores'" 

Housee owners 
Growingg maize 
Havingg financial debts 

Youngestt children 

Nott saving money from income 

Growingg maize 

Participatingg in FFW programme 
Nott saving money from income 
Nott participating in a savings club 
Havingg just one source of income 
Highh child adult ratio 

Specificc parts of the district 
Havingg land 
Smalll households 

Participatingg in FFW programme 
Nott saving money from income 
Lostt employment 
Havingg just one source of income 
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Factor'Covariate Factor'Covariate YearYear Type' p-value Cate^oiTCate^oiT with the worst scores'' 
Typee of income 

-- Non-formal activities 

Child'ss own YYHZ-
score e 

Id Id 

hi hi 

Id. Id. 

Landd ownership 
Householdd headship 
Financiall debts 
Employmentt elsewhere 
Savingg from income 
Chansee in household 
composition n 
Childd adult ratio 

Majorr expenditure 
Foodd sufficiency 
Funerall society 
## Non-formal activities 

ss Sources of income per 
capita a 
Child.adultt ratio 

Childd adult ratio 

Householdd size 

?? Sources of income per 
capita a 

1994 4 

1996 6 

1993 3 

1994 4 

1995 5 

1996 6 

--
1998 8 
1993 3 
1993 3 
1994 4 
1994 4 

1995 5 

1995 5 
1995 5 
1995 5 
1995 5 

1995 5 

1996 6 

1998 8 

1998 8 

1998 8 

F F 

C C 
Linear* * 

C C 
Linear* * 
C C 
Linear* * 
C C 
Linear* * 
C C 
Linear+ + 
F F 
F F 
F F 
F F 
F F 
F F 

C C 
Linear--
F F 
F F 
F F 
C C 
Linear* * 
C C 
Linear* * 
C C 
Linear r 
C C 
Linear r 
C C 
Quadr. . 
C C 
Linear--

0.030 0 

0.006 6 

0.006 6 

0.007 7 

0.0001 1 

0.016 6 

0.004 4 
0.041 1 
0.046 6 
0.033 3 
0.047 7 
0.014 4 

0.006 6 

0.025 5 
0.039 9 
0.041 1 
0.028 8 

0.001 1 

0.037 7 

0.033 3 

0.008 8 
0.046 6 
0.009 9 

Havingg formal income (vs formal 
andd informal income combined) 
Havingg few non-formal activities 

Loww WHZ-score 

id. id. 

hi. hi. 

id. id. 

Havingg land 
Female-headedd household 
Havv ing debts 
Beingg employed elsewhere! 
Nott saving money from income 
Changee in household composition 

Highh child adult ratio 

Nott having any major expenditure 
Reportingg food shortage 
Nott participating in funeral society 
Feww non-formal income-generating 
activities s 
Feww sources of income 

Highh child adult ratio 

Highh child adult ratio 

Intermediatee size 

Feww sources of income per capita 

FF represents a factor. factor. C a covariate: 'Linear  ̂ ' indicates a positive linear relationship. 'Linear ' a 
negativenegative one: 'Quadr ' indicates a quadratic quadratic relationship 

The levelThe level of statistical significance is labelled as follows: * for p< 0.05. ** fur ;>• 0.01. *** for p<0.00l 
AssociationsAssociations contrary to our expectation are marked with ! 

Thee number of household attributes showing significant relationships with HAZ-
scorcss is largest in 1998. This is all the more remarkable in view of the fact that the 1998 
dataa set is smaller in size than in previous years. It is likely that an even larger number of 
factorss and covariates would have reached the significance level (p<0.05) for the 1998 Z-
scorcss had the data been complete.1 We therefore conclude that the increased 

Thee 1998 anthropometric data are not available for more than 30 children in each of the two study areas 
(seee also the note to Table 8,1). 
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discriminationn between malnourished and well-nourished children in 1998 on the basis of 
householdd characteristics signifies an increased diversity in the spread of the effects of 
economicc stress m the rural area. Or in more practical terms: some children clearly 
sufferedd more than others, depending on the households they belong to. 

.. igure a.q. neigm-iur-dge i-st-uicb i 
Z-scoress in 1995 in Murehwa district 

WHZ-scoree 1995 

Thee sudden emergence in 1998 of a strong association between children's HAZ-scores 
andd their own WHZ-scores in previous years is most conspicuous. All relationships 
concerningg 1998 HAZ-scores are linear, with low WHZ-scores going together with low 
HAZ-scores.. and most of them are highly statistically significant. Figure 8.4 illustrates 
thee strongest of all four linear relationships: the one between the 1995 WHZ-score and 
thee 1998 HAZ-score (pO.0001). This seems to be in contrast with our finding that none 
off the HAZ-scores in 1994. 1995 or 1996 can be reliably predicted by WHZ-scores in 
previouss years. We will explore this further below, when we consider the combined effect 
off several attributes, including WHZ-scores in previous years, on growth retardation. At 
thiss stage however, we can already conclude that the 1994/95 drought must be held co-
responsiblee for the strength of the observed relationship in 1998. We tentatively conclude 
thatt the picture would probably have been less dramatic had there been a successful 
publicc effort in Murehwa district to alleviate food shortages. ' It may thus have been 
inappropriatee for the Government and its partners not to undertake any relief operation in 
thiss part of the country. 

'' The nature and scope of drought relief operations in 1995 have been discussed in Chapter 2; in Chapter 
44 we have highlighted that, unlike in 1992/93, Murehwa district was not targeted by any large-scale 
foodd aid programme in 1995. 
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Severall of the household attributes associated with low HAZ-scores are related to 
financiall issues, such as having just one source of income (in 1994), inability to save 
moneyy from the household income (in 1993), financial indebtedness (in 1993) and not 
participatingg in savings clubs (in 1994). Landownership comes out as a risk factor for low 
HAZ-scoress (in 1996 and 1998), which reflects a better child nutritional status in the 
minorityy of households that do not rely on agriculture for their livelihood. All these 
householdss are assured of steady incomes from formal employment, which apparently 
providess some protection against child stunting, despite the fact that wages generally 
laggedd behind the general increase in the cost of living. 

Childrenn from households that participated in the 1993 Food-for-Work programme 
hadd shorter statures (HAZ) in 1995 and 1996. This may mean that the households that 
participatedd in the programme (35% of the cohort of households) were indeed those that 
sufferedd relatively more from food deprivation. We cannot draw any conclusions about 
thee (long-term) effectiveness of Food-for-Work in terms of prevention of child 
malnutrition,, since height-for-age scores and child stunting could have been worse 
withoutt the programme. Participation in the Child Supplementary Feeding Programme -
thee other massive food aid programme that was ongoing in early 1993 - did not show any 
differentiall association with height-for-age (nor with weight-for-height). 

Thee 1998 results are the most convincing since they allow the detection of risk factors 
fromm previous survey rounds. While household size does not show an unambiguous 
relationshipp with HAZ-scores (as indicated by the quadratic relationship), the child/adult 
ratioo does. The 1998 HAZ-score shows a negative linear relationship with the ratio's 
foundd in earlier years, especially that of the 1995 drought year (p<0.01), indicating that 
childrenn with many siblings have shorter statures, possibly as a result of inadequate diets. 

Thee factors that discriminate between short and tall children in 1998 mostly stem from 
thee early period (1993-1995) suggesting a differential impact of the combination of 
droughtt and economic malaise in the early years, and a much smaller differential impact 
off household attributes in 1996, when the harvests were generally good but the country
widee economic downfall continued. That does not imply that households fared well in 
1996,, it just means that poverty was more equally spread. 

Severall other variables relating to households' economic activities are associated with 
children'ss height-for-age. Having had few non-formal income-generating activities in 
19955 comes out as a strong risk factor for short stature in 1998. Similarly, a low ratio of 
incomee sources per capita in 1995 goes together very strongly with unfavourable HAZ-
scoress in 1998 (p<0.001; see Figure 8.5). This is an indication that children from 
householdss that diversified their incomes in the 1995 drought year were better off three 
yearss later compared to children from households that did not diversify their incomes. We 
mustt point out, however, that most households probably did not have much of a choice: 
thee possibilities in 1995 to engage in different income-generating activities - most of 
whichh would be agriculture-related because of the rural environment - were very limited 
becausee of the low agricultural output and the general shortage of cash money. 

Wee further note that household income itself is not associated with children's long-
termm nutritional status •- as indicated by their HAZ-scores - in the rural area. This again 
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underscoress the limitation of using monetary income as an indicator of household food 
securityy or of household welfare in general. We should recall that in fact even in the 
urbann area of Chitungwiza we found very little evidence that household income was 
associatedd with child nutritional status. 

FigureFigure 8.5: Height-for-age Z-scores in 1998 as a function of sources of income 
perr capita in 1995 in Murehwa district 

33 T 1 

Numberr of sources of income per capita in 1995 

Contraryy to our expectation, household headship in the rural area does not seem to 
havee an irrefutable effect on children's HAZ-scores. nor on their weight-for-height. The 
19988 HAZ-score is the only indicator of nutritional status that shows a difference 
(p<0.05),, with children from female-headed households (de facto and de jure combined) 
havingg shorter statures than children from male-headed households. If true, this is a 
relevantt finding, but only an extension of the study would have clarified whether this 
differencee is sustained beyond 1998. 

ModelsModels that best predict child nutritional status 
Similarr to the procedure followed for the urban area of Chitungwiza, we used univariate 
generall linear modeling in the second stage of our analysis of risk factors for child 
malnutritionn in the rural area of Murehwa district. Based on the associations described 
abovee between individual attributes and weight-for-height and height-for-age. 
respectively,, we constructed models that best predict children's weight-for-height and 
height-for-agee and estimated their goodness-of-fit. Table 8.8 shows four models that 
emergedd as best models to predict weight-for-height in 1994. 1995. 1996 and 1998. res
pectively. . 



Again,, like in the case of the urban area, the models are simple, each comprising two 
orr three attributes, and not identical across the years, with each model explaining a 
modestt proportion of the variability observed in the study population (9% to 19%, as 
indicatedd by the value of the adjusted R2). 

TableTable <S'.<V: Models that best predict children's weiuht-for-heiizht in Murehwa district bv vear' 
FactorsFactors and covariates Adjusted R' 

19933 -

19944 Child adult ratio'94 Education head of Male formal 0.088 
*** household * employment '93 ** 

19955 Geographical area = Sources of income'94 Cash at hand "94 0.124 
** * * 

19966 Geographical area Food sufficiency'96 0.189 

19988 Geographical area Child's age 0.139 
*** ** 

TheThe various independent variables satisfy- the requirement that they are independent of one another 
(as(as indicated by the fact that none of the respective correlation coefficients is greater than 0,5) 
""  All individual factors and covariates are significantly part of the model at p<0.05 (*). p«).01 {**) 
oror p<0,001 (***). 

Children'ss weight-for-height in 1994 is best predicted by the child/adult ratio of the 
householdd in combination with the educational status of the head of the household and 
malee employment status: large households with a highly educated male with formal 
employmentt appear to be most at risk of child nutritional wasting. This is surprising since 
wee would expect higher levels of education and the fact of being assured of a steady 
incomee to protect children against thinness rather than to put them at greater risk. It is 
difficultt to accept that the households concerned are less food secure. Since we did not 
collectt any data on knowledge about child feeding or the quantity of food consumed, we 
cannott test empirically whether the level of education in our study population (in 
particularr female education) is associated with knowledge about child feeding or whether 
steadyy incomes are associated with better nutritional habits. The present findings 
thereforee merely indicate that the privilege of having somebody with a relatively high 
levell of education and being assured of a steady income through formal employment put 
aa child at risk of being thin, rather than that they protect the child. While the exact 
mechanismss how these risk factors work out into food deprivation and/or increased 
illnesss remain unclear, we suggest that the factor childcare and the role of the mother or 
caretakerr of the child may be important. It would thus not be a matter of non-availability 
ofof food at the level of the households concerned, but rather one of inadequate childcare. 
resultingg in insufficient nutritional intake and or frequent infection. 
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Fromm 1995 onwards, the geographical location in which households reside is part of 
thee respective predictive models. This suggests a differential effect of agricultural 
producee due to differences in the quality of the rainy season. We have stated already that 
wee cannot be entirely sure about this because of the absence of data on possible 
geographicall differences in rainfall and/or agricultural produce, but it looks as though the 
1994/955 drought had a very strong differential impact, especially in 1996, when 
nutritionall wasting was primarily a matter of food insecurity at the household ievei in 
specificc parts of the district. There would thus have been a case for a collective public 
responsee to the drought so as to prevent food deprivation, not only among children but 
amongg the households as a whole, in the most affected parts of the district. A monitoring 
system,, based on sentinel surveillance at regular intervals and using children's weight-
for-heightt (or upper-arm circumference) as an indicator of acute malnutrition, would 
probablyy have detected the need for such an intervention. 

Thee 1995 model further suggests that households with relatively many sources of 
incomee (3-4 against one or two) and with cash at hand at the time of the 1994 interviews 
weree least prepared to deal with the effects of drought and the depressed economic 
situation.. It is possible that households that had fewer sources of income (in 1994) and 
thatt were already short of cash money prior to the drought were somehow able to absorb 
thiss new shock more easily. In the rural area it may thus be that households' lifestyles and 
theirr acquired adaptation to adverse circumstances were important factors that helped 
themm to absorb the short-term effects of the exogenous shock of the 1994y95 drought. 

Thee simplicity of the 1998 model, when in fact the household composition, economic 
activitiess and household income did not seem to matter much for child weight-for-height 
scores,, in combination with the observed overall deterioration in WHZ-scores (see 
Chapterr 7), suggests that after several years of hardship child wasting in the rural area 
hadd become a rather universal phenomenon, which can not be easily predicted by 
householdss attributes. 

Tablee 8.9 then shows the models that best predict rural children's long-term nutritional 
statuss as expressed by their height-for-age Z-scores. The models are quite different from 
yearr to year. The combination of maize growing and financial indebtedness explains less 
thann 5% of the variability observed in the 1993 Z-scores, which is not surprising since 
height-for-agee reflects long-term nutritional status and measurements prior to 1993 were 
nott available. While the model suggests that children from maize growing households 
hadd a disadvantage, the practical significance of this model for policy making is limited. 

Thee 1995 model comprises six attributes, of which three are child-related and three 
household-related.. Poor WHZ-scores in 1993 and 1994 among the youngest children of 
thee cohort, in combination with high a child/adult ratio and participation in the 1993 
Food-for-Workk programme along with non-participation in a savings club (in 1994) goes 
togetherr with short stature in 1995. From this we derive that participants in the Food-for-
Workk programme were generally those that were most at risk of experiencing growth 
falteringg among their children two years later. This long-term effect becomes apparent in 
spitee of the absence of any demonstrable effect on short-term nutritional status, as 
suggestedd by the lack of any association between participation in the FFW programme 
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andd weight-tbr-hcight indices (in Tables 8.6 and 8.8). On the other hand we may 
concludee that participation as such offered insufficient protection against child stunting. 
Thiss is understandable given the fact that the benefits of participation in terms of the 
quantityy of food received were rather small: in Chapter 2 we have highlighted that 
participantss in the FFW programme received 10 kg of grain per person per month, a 
rationn which was later reduced to 5 kg. It thus appears that the FFW programme did reach 
thee right people, but that its effectiveness was limited. We cannot conclude that it was 
ineffectivee since the long-term effects could have been worse with a different kind of 
interventionn or with no intervention at all. The fact remains that we would have been able 
too draw firmer conclusions if we had obtained baseline data prior to the 1991/92 drought, 
orr at least prior to the start of the FFW programme in January 1992. 

TableTable H.9: Models that best predict children's hemht-for-aue in Murehua district bv vcar 
''  ; = — — * * s - * 1 

FactorsFactors and covariates Adjusted R" 

19933 Mai/e growing Financial debts 
'933 *^ ^ >93 ** 

0.046 6 

1994 4 

19955 Child's 

1996 6 

age e 

Food-for-work k 
'933 * 

Geographical l 
areaa * 

WHZ-scoree "93 

Savingss club '94 

~~ Sources of 
incomee '94 

WHZ-scoree "94 

ss Non-formal 
activitiess '96 

Childd Adult ra t io '95 

** * * 
0.135 5 

0.157 7 

19988 WHZ-score Land ownership Child adult ratio ~ Sources of income 0.210 
'955 *** * '95 ** per capita "9X * 

TheThe various independent variables satisfy the requirement that thev are independent of one another 
laslas indicated by the fact that none of the respective correlation coefficients is greater than 0.4) 
""  All individual factors and covariates arc significantly part of the model at p< 0.05 I *). /;- 0.01 <**) 
orfXO.OdlorfXO.Odl (***). 

Thee 1996 model comprises two attributes related to households' economic activities: 
inn specific parts of the district, children from households that had just one source of 
incomee fin 1994) and few informal sources of income-generating activities (in 1996) 
weree significantly shorter for their age than others. Although the WHZ-scorcs from 
previouss years arc not part of the model, we should note that the 1994 and 1995 WHZ-
scoress just failed to reach the significance level (p=0.05). It appears as though the 
observedd effect of two consecutive years of thinness (in 1993 and 1994) on height-for-age 
inn 1995. was almost repeated one year later, when another two consecutive years of 
thinnesss (in 1994 and 1995) almost had a significant effect on height-for-age in 1996. Or 
inn other words: there appears to be a long-term effect of two consecutive years of 
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thinness.. But it looks like the 1994/95 drought episode has not added a differential 
negativee impact to the category of children that already had growth retardation in 1995. It 
hass apparently affected a different group of children, and this is confirmed by the nature 
off the 1998 model. 

Whilee the individual WHZ-scores in earlier years were all associated with the 1998 
height-for-agee scores (see Table 8,7), the combined effect of the same scores works out 
differentlyy The 1998 model indicates quite convincingly that solely the WHZ-scorc of 
1995,, in combination with three household-related attributes, predicts height-for-age best: 
aa poor immediate-post-drought WHZ-score (in 1995) of children from households with 
land,, with a high child/adult ratio and few sources of income per capita explains a large 
partt (21%) of the observed variability in the study population. It confirms our earlier 
conclusionss that the 1995 drought had a significant long-term effect on child body 
growth,, especially in households that had too many mouths to feed. We note that the 
effectss of the poor 1995 WHZ-scores might have been brought to light earlier, i.e. in 
1997,, if we had done a survey round in that year. However, the fact that the effects still 
persistedd three years later (in 1998), independently of the WHZ-scores in other years, 
indicatess the severity of the drought in our study area. It is clear that a large-scale relief 
effortt to alleviate food shortages in Murehwa district, comparable to those organised 
elsewheree in the country, could have prevented the observed long-term effects on child 
nutritionall status. 

Conclusion n 

Whilee both the short-term and the long-term effects of economic stress at the household 
levell in terms of child nutritional status show different pictures in the urban and the rural 
area,, it is clear that to a large extent they are associated with the general economic 
malaisee of the 1990s and, in the case of the rural area, with drought. 

ForFor the urban area we have demonstrated that the impact of various household 
welfaree attributes differs from year to year, with a variety of factors showing statistical 
associationss with acute or chronic malnutrition. The identified models that best predict 
children'ss weight-for-height, as a measure of short-term nutritional status, suggest a 
graduall shift from predictors related to household management to more structural 
attributess such as household composition and employment status. The changed macro-
economicc environment has led to a situation in which children most at risk of nutritional 
wastingg belong to households from specific city wards, with high child/adult ratios, and 
whichh do not have anybody with formal employment. It would appear that these 
householdss are relatively easy to target if there was a desire to protect the children 
involvedd against food deprivation. 

Thee models that best predict children's height-for-age. as an indicator of long-term 
nutritionall status, indicate that a sustained episode of food deprivation beyond the period 
off one year - or the recurrence of acute food deprivation after one year - is an important 
causee of growth faltering. Low weight-for-height scores in the early phase of the study (in 
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19933 and 1994). at the beginning of structural adjustment when many households started 
experiencingg economic hardship, thus explains some of the stunting observed in 1995. 
Similarly,, low weight-for-height scores in 1994 and 1995 explain some of the stunting 
observedd in 1998. In this case, the long-term effects of food deprivation emerged three to 
fourr years later. We may therefore conclude that the increase in nutritional wasting in 
19966 and 1998, which we have described and discussed in Chapter 7, will most likely 
havee led to a stronger differential between malnourished and well-nourished children, but 
thiss may have happened in 1999 or 2000. Our study period was not long enough to detect 
this.. While the risk factors for stunting in our models mostly stem from the period 1994-
1996,, a longer timeframe could have provided a clearer picture of risk factors from 1998. 
whenn the general conditions of living had deteriorated further and when the poorest 
householdss had experienced larger declines in real household income than the richer 
ones. . 

Severall attributes related to household economy show individual associations with 
childd malnutrition - for instance inability to incur unexpected expenditure, inability to 
accesss loans - which confirms that children are vulnerable to economic stress. We found 
evidencee that the diversification of incomes observed in the earlier years of the study has 
too some extent been able to avert child malnutrition. In the urban area, however, the 
reportedd level of income (income per capita) as such had surprisingly little demonstrable 
effect.. This probably means that income diversification is a necessary but not a sufficient 
conditionn to sustain urban livelihood. The general lack of divergence in child nutritional 
statuss in 1996 and 1998 in relation to several (mainly quantitative) determinants may 
reflectt that economic stress was not so much restricted to specific categories of 
householdss but became a rather universal phenomenon, affecting the urban poor as well 
ass the urban rich in the second half of the decade. Hence, the reduced purchasing power 
off households due to high inflation without a corresponding increase in salaries or 
incomee from non-formal activities - seems to have affected children's nutritional status 
almostalmost regardless of the socio-economic status of the households to which they belong. It 
probablyy means that the poorer households had to sacrifice more in order to ensure the 
physicall well-being of their children than the richer ones. We have pointed out earlier (in 
Chapterr 6) that an increasing proportion of the urban households no longer allowed 
themselvess certain luxury goods, including certain food items or drinks, or could no 
longerr afford certain schools for their children or afford schooling at all. There was also a 
tendencyy of smaller loans debts and smaller financial contributions to funerals or to 
savingss clubs. This all points at a general decrease in the quality of life and a toughening 
off solidarity out of a mere need to survive, which cannot be captured in indices of 
children'ss nutritional status. 

Severall findings point at the importance of landownership and urban agriculture as a 
successfull strategy to avert child malnutrition in the mid-1990s. Urban residents who had 
landd and used it to grow some of their own food or to supplement their household income 
hadd a clear advantage in terms of the long-term nutritional status oï their children. We 
mustt admit that the concept of landownership may not have been entirely unequivocal 
durintzz our household interviews. In the urban context, we should have made a clearer 



235 5 

distinctionn between 'on-plot agriculture* on people's own properties (or backyard 
gardening),, off-plot agriculture on the public open spaces between suburbs, and 
agriculturee on farms situated in pen-urban or rural areas. Although this would have 
enabledd a sharper analysis and possibly conclusions about which type of urban 
agriculturee was more effective to safeguard household welfare and child nutritional 
status,, a dichotomy emerges from our findings. Households that were growing maize for 
theirr own consumption early in the study period (in 1994 and 1995) in fact failed to avoid 
foodd deprivation, in contrast to households that sold their maize without any apparent 
short-termm negative effect on children's weight-for-height. The former category should be 
consideredd the really poor. Further, the effect of landownership in the urban area 
diminishedd over time, and disappeared altogether in 1998, suggesting that by that time 
urbann agriculture was no longer an effective strategy to combat food shortage. Thus, in 
spitee of the fact that the popularity of urban agriculture increased, at least until 1996. as 
wee demonstrated in Chapter 6, its effectiveness appears to have decreased. A 
combinationn of factors may be held responsible for this: competition for arable land in the 
publicc open spaces between suburbs, discouragement from the side of the city council to 
usee these open spaces, shortage of labour (in some households), theft of agricultural 
producee from the field19 and limited opportunities for marketing the agricultural produce 
inn a profitable manner. 

TheThe rural area shows some similarities with the urban area: there are strong geographical 
differentialss in acute malnutrition from 1995 onwards; children with many siblings (as 
indicatedd by a high child/adult ratio in the household) are more at risk of growth 
retardation;; and low household income is not among the discriminative risk factors for 
childd malnutrition. 

Thee geographical differences in children's short-term nutritional status in the rural 
areaa as indicated by their weight-for-height are likely to be related to differences in the 
volumee of agricultural produce, due to disparities in the quality of the rainy season. The 
long-termm effects of food deprivation became apparent in 1996. when there were 
significantt geographical differences in children's body growth; and in 1998, when the 
19955 weight-for-height scores was a very strong determinant of stunting. A collective 
publicc response in the form of targeted drought relief to the most affected areas of the 
districtt could have prevented this clear case of acute food deprivation in 1995 and its 
subsequentt long-term effects. 

Thee 1994 95 drought has marked a turning point in general household welfare and 
childd development in he rural area. Non-availability of food at the household level does 
nott seem to have been a strong discriminative factor for acute malnutrition prior to 1995. 
Lackk of adequate childcare may have been responsible for relatively lower indices for 
short-termm nutritional status among households with higher levels of education and 
formall male employment, although we cannot be sure about that. However, we have 
demonstratedd the long-term effects of food deprivation among children whose parents 

Inn the mid-1990s there were frequent newspaper and TV reports about people stealing maize from urban 
andd pen-urban plots. 
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participatedd in the Food-for-Work programme in 1993 (after the 1991/92 drought) and 
whoo had unfavourable weight-for-height scores in two consecutive years (1993 and 
1994).. The FFW programme apparently reached the right people, but its effectiveness 
wass limited. The long-term effects of the 1991/92 drought were thus still tangible in 
1995,, at a time when a new drought episode hit the region. 

Thiss new drought episode was relatively more detrimental for children from house
holdss that had few sources of income. Failure to diversify household income, especially 
inn 1995 immediately after the drought, emerges as a risk factor for stunting. We must 
assumee that the drought reinforced the impact of the general economic malaise that had 
alreadyy limited the opportunities for people to undertake income-generating activities in 
thee rural area. 

Thee influence of household income is ambiguous. It does not come out in any of the 
identifiedd models that best predict child nutritional status and we have some evidence that 
intermediatee rather than low levels of household income go together with acute child 
malnutritionn (in 1998). On the one hand this may be because a household's reported 
monetaryy income is not necessarily the best measure of its food security situation. But on 
thee other hand it is also possible that middle-income households made a more than 
averagee effort to generate cash money, which may have been detrimental to childcare and 
whichh may thus have had a negative effect on child nutritional status. 

Contraryy to our expectation, household headship in the rural area does not seem to 
havee an irrefutable effect on child nutritional status. This is remarkable in view of the fact 
thatt de jure female-headed households had significantly lower incomes than de facto 
female-headedd and male-headed households (except in 1996; see Chapter 6). It seems to 
confirmm that monetary income as such at a time of general economic stress is not a good 
predictorr of child nutritional status. We suggest that non-monetary income - especially 
thee amount of food grown by the household - control over resources (including monetary 
income)) and factors such as childcare play a more important role. A longer study period 
wouldd have been required to validate whether our observation of shorter statures in 1998 
amongg children in female-headed households (de jure and de facto female headed house
holdss grouped together; compared to male-headed households), which indicates chronic 
malnutrition,, was sustained in subsequent years." 

Unlikee in the urban area, landownership and agricultural activity in the rural area has 
nott been a stable factor. Children from households without any land - which formed a 
minorityy in Murehwa district - initially had a disadvantage in terms of their height-for
agee in the early years (until the 1995 drought year), but thereafter landowners became the 
moree disadvantaged group. Together with the decline in the importance of remittances as 
aa source of income (see Chapter 6) and the stagnating opportunities to diversify house
holdd income, this reflects the disadvantaged position of the majority of rural households 
thatt mainly rely on agriculture for their livelihood. With the steady increase in prices for 
basicc commodities, such as cooking oil and soap, the soaring school fees and other costs 

;"" This factor was not part of the best model but it did come out when factors and covanates were analysed 
separatelyy (see Table 8.7). 



associatedd with children's schooling, and the high cost of medical care, these households 
graduallyy ended up in a situation of veritable destitution. 


