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Changess in child nutritional status 

Att the time when wc designed our longitudinal household study in Zimbabwe, there was a 
strongg international urge to monitor nutritional status, especially that of young children and 
otherr vulnerable groups, as a way to assess how structural adjustment programmes affect 
people'ss lives.' We therefore selected child nutritional status as an outcome indicator that 
wouldd be sensitive to changes in household welfare, and, indirectly, to changes in macro-
economicc conditions in Zimbabwe. The conceptual framework presented in chapter 1 high-
lightss this. 

Thiss chapter describes changes in child nutritional status over the six-year study period 
{1993-98)) and attempts to demonstrate whether the observed changes are associated with the 
threee major phenomena that may have had an influence: structural adjustment, drought and 
thee emergence of HIV AIDS. The chapter sets out with a definition of terms and a discussion 
off  the relevance and aetiology of undernutrition. It then describes the methods used to assess 
childd growth and provides an introduction to three different types of analysis that we applied 
onn the data set from our study area Chitungwiza and Murchwa district to investigate 
changess in child nutritional status. The results of each type of analysis arc presented in 
subsequentt sections. We then discuss the advantages and disadvantages and the possible 
influencee of loss to follow-up and the last section draws some conclusions on the observed 
trendss and the possible causes. 

Undernutritionn in its context 

Accordingg to the Food and Agriculture Organisation of the United Nations (FAO) there are 
almostt 800 million people in the developing world who do not have enough to eat. In 

Forr example, in ACT' SC\' I 1992). Biswas and Ciabr (1994): and Costelio el ai 11994). 
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addition,, there are another 34 million people in developed countries industrialised countries 
orr countries in transition - who also suffer from chronic food insecurity (FAO. 1999). 
Betweenn 1990 and 1997, the number of undernourished people decreased by about 8 million 
aa year, but this reduction is caused by a small group of countries that achieved a total 
reductionn of 100 million oxer the seven-year period. Across the rest of the developing world, 
thee number of hungry people actually increased by almost 60 million over the same period. 
Whilee several countries in West Africa succeeded in decreasing the proportion of hungry 
peoplee in their populations, the problem is especially severe in Central. East and Southern 
Africa,, where 44% of the 340 million people living in the 26 countries of these sub-regions 
arcc undernourished. Undernourishment refers to people vv hose dietary intake is insufficient, 
eitherr in quality or in quantity. It is estimated on the basis of data about the amount and type 
off  food available to people and their basic requirements in terms of energy, protein and 
micronutrientt intake. 

Thiss chapter focuses on undernutrition (or malnutrition), a term that should not be 
confusedd with undernourishment, as it refers to a different concept and its measurement 
requiress different analytical approaches (FAO. 1999). Undernutrition reflects people's actual 
physiologicall  condition and is determined from people's age and body (anthropometric) 
measurements,, usually height and weight. It is the direct outcome of two proximal causes: 
inadequatee dietary intake and diseases, particularly infections, which prevent people from 
derivingg full nutritional benefit from what they eat. These two causes, in turn, are influenced 
byy household food insecurity, inadequate care of pregnant women and young children and 
insufficientt health services and environmental factors (UNICEF. 1992). The three clusters of 
intermediatee causes are themselves manifestations of poverty and underdevelopment. Box 
7.11 highlights the relevance of the problem of undernutrition worldwide. 

Whenn analysing anthropometric data to assess the nutritional status of young children, 
threee different measures of undernutrition arc commonly used: wasting, stunting and 
underweight.. Wasting refers to low weight for a person's height and is generally the result of 
weightt loss associated with a recent period of starvation or severe illness; it is considered an 
indicatorr of acute malnutrition and is commonly associated with starvation. Stunting refers to 
loww height for a person's age. reflecting a sustained past episode (or episodes) of inadequate 
foodd intake, poor absorption of food consumed and or frequent illness; it is considered an 
indicatorr of chronic malnutrition. Underweight refers to low weight for a person's age. 
reflectingg a current condition resulting from either inadequate food intake, past episodes of 
undernutritionn or poor health outcomes. It docs not differentiate between acute and chronic 
malnutritionn (United Nations National household survey capability programme. 1990; Beaton 
etet a/., 1990). In our study in Zimbabwe we therefore limited ourselves to analysing data on 
wastingg and stunting. 

AetiologyAetiology of nutritional wasting 

Nutritionall  wasting or low weight-for-height is caused by acute food deprivation, severe 
prolongedd illness - such as diarrhoea - or a combination of the two. Under normal circum-
stancess one would expect wasting rates in a population to be in the order of two to three 
percent,, unless there is a situation of famine in the region due to poor harvests or political or 
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economicc disruptions. Wasting rates of up to 30% have been reported from famine prone 
areass in the 1980s and early 1990s. such as Ethiopia, Liberia and Southern Sudan (Bread for 
thee World Institute, 2000). 

BoxBox ~.i: The relevance of undernutrition 

Informationn available trom countries that have conducted anthropometric surveys shows than an 
alarminglyy high proportion of children in the developing world suffer from undernutrition. The 4n 

Reportt on the World Nutrition Situation states that in 2000 almost a third (32.5"») of children under 
fivee years of age in developing countries were stunted, more than a quarter (26.7%) were 
underweightt and about one in ten children was nutritionally wasted. While Sub-Saharan Africa is the 
secondd most affected region in the world (after South Asia), the prevalence of undernutrition in the 
region,, especially that of stunting in Eastern and Southern Africa was reported to be rising 
(ACT""  St N. 2000). 

Reducingg undernutrition is one of the goals of development, because undernutrition leads to 
humann suffering and death and slows down development. It is not just severe malnutrition that should 
preoccupyy the policy makers. F ven children with mild or moderate malnutrition have an increased 
mortalityy risk (Pelletier et al, 1993). Various studies in Africa and Asia have consistently shown that 
mildd to moderate stunting or underweight in children raises the risk of death, contributing to 25-50% 
off  childhood mortality (World Bank, 1993). There is growing evidence that malnutrition has a far 
moree powerful impact on child mortality than is generally appreciated. Pelletier el al. (1995). 
analysingg nationally representative data sets on child weight-for-age from 53 developing countries. 
showedd that 56" o of child deaths were attributable to malnutrition's 'potentiating' effects. Eighty-
threee percent of these were attributable to mild-to-moderate as opposed to severe malnutrition. The 
Worldd Health Organisation claims that for the majority of the 10.4 million children under five years 
off  age who die each year in the developing world, undernutrition contributes to the direct cause of 
death. . 

Whilee not very often the direct cause of death itself (an estimated 300,000 children in 1995: 
WHO.. 1998). undernutrition is associated with 70% of the 2 million child deaths due to diarrhoea; 
65""  o of the 1.1 million deaths due to measles: 44% of the 2.1 million deaths due to acute lower 
respiratoryy infections: 50-60% of the 0.5 million deaths due to tuberculosis ox pertussis pertussis (whooping 
cough):: and 30-40% of the deaths due to premature birth (1 million), birth asphyxia (0.9 million) and 
malariaa (0.7 million). In addition, nutritional deficiencies during childhood often persist into 
adulthood.. Both height and weight affect the risk of adult mortality. Greater height is associated with 
greaterr survival, for both men and women at al! ages (World Bank. 1993). It is not surprising that 
interventionss that affect nutritional status are believed to have the greatest positive impact on child 
mortality,, along with immunisation, improved maternal health and family planning. Eliminating the 
problemm of undernutrition therefore primarily has an ethical justification. 

Butt there is an economic justification as well. Undernutrition has serious economic consequences 
bothh for the individual affected and for the family, as well as for the community and the nation as a 
whole.. It is known that nutritional deficiencies limit children's capacity to learn and develop. Hunger 
duringg the school day hampers children's ability to concentrate. Scrimshaw (1997). in a review of 
numerouss studies from developing countries, concludes that there is convincing evidence that 
physicall  stunting is closely linked to impaired mental development. By affecting children's capacity 
too learn, malnutrition reduces the return on investments in education. Work capacity and labour 
productivityy in adults are also adversely affected by malnutrition during childhood and adulthood 
Thee economic consequences of malnutrition include not onlv the economic costs due to lower worker 
productivity,, but also the costs of health care and social programmes required for dealing with 
malnutrition,, higher educational costs and the lost productivity of care givers because of child 
malnutrition.. The global economic loss due to stunting is estimated at the equivalent of one-fourth of 
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Withh the advent of the HIV AIDS epidemic, the prevalence of wasting has increased, 
especiallyy in Central, Lastern and Southern Africa. Wasting is one of the most recognisable 
manifestationss of HIV AIDS in both adults and children. Without appropriate interventions 
thee risk of an HIV-infected mother passing the virus on to her infant is 25-35"o in the 
developingg world (James el al., 2000)." The additional risk of transmission through breast-
feedingg is 15-20°n (Newell. 2000). This suggests that in countries with HIV-prevalence rates 
off  20-30°o among adults, a newly born non-breastfed infant has a risk of 5-10% to contract 
thee virus from its mother. For a breastfed infant the risk is 8-16%. The estimated risk of death 
amongg HIV-infected children is estimated at 45% at the age of two years and 62% at the age 
off  five (Spira and Lepage. 1999). Many children who have AIDS die of opportunistic 
infectionss often combined with diarrhoea and severe weight loss. Weight loss has been 
shownn the strongest predictor of mortality in HIV-infected people. It is also known that 
undernourishedd people develop AIDS more quickly once they have contracted the virus 
(ACCC SCN. 2000). 

Populationn based data on children's weight-for-height obviously do not discriminate 
betweenn acute food deprivation as an indicator of economic adversity and HIV-infcction 
amongg children, since the HIV-status of children can only be known through testing. 

AA etiology of stunting 

Thee cumulative effect of inadequate food intake and disease results in a gradual slowing of 
linearr growth early on in a child's life, which eventually progresses to measurable deficits in 
height,, is referred to as stunting. Stunting in children, or low height-for-age, is considered 
usefull  as an indirect indicator of overall socio-economic conditions (ACC SCN. 1992). In 
Sub-Saharann Africa, child stunting is widely prevalent, especially among poor families. 
Nationall  surveys in Malawi (1995) and Zambia (1996 97) found stunting prevalences of 48% 
andd 42%. respectively. For the whole of Eastern and Southern Africa, it is estimated that 48% 
off  preschool children are stunted (ACC SCN, 2000). 

Thee causes that underlie inadequate food intake and disease include insufficient food 
securityy at the household level, inadequate maternal and childcare and insufficient health 
senn ices, combined with an unhealthy environment. The exact cause and aetiology of stunting 
iss not known, but it is widely believed to occur mainly in early childhood. The peak period 
forr stunting is usually around three years of age (Frongillo. 1999). Conditions of severe 
impoverishmentt may result in high levels of stunting in pre-school and school children. The 
processs of becoming stunted often begins before the child is even bom. Intro-uterine growth 
retardationn is a major public health problem in developing countries, affecting an estimated 
16%% of all newborn babies (James etui., 2000). Poor maternal nutrition, leading to low birth 
weight,, frequent infection and untimely introduction of complementary foods all contribute 
too stunting. Low-birth weight infants are more likely to become stunted children (ACC'SCN. 
1997).. In fact there is a vicious circle: stunted children tend to become stunted adults and 
stuntedd females of childbearing age tend to have low-birth weight children. 

Itt is uncontested that weight loss (wasting) is the human body's first response to inade-

lnn the industrialised world the risk is estimaied at 1 5-25",, 
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quatcc dietary intake and or infection, and that retardation in linear growth (stunting) follows 
later,, but the exact relationship between wasting and stunting is not well understood. It is not 
clear,, for instance, how long the nutritional and.or infections insult has to persist or how 
muchh weight loss a child can sustain before a child wil l cease to grow in height (Walker et 
£//.,, 1996). For our study this is important, since in Chapter 8 we wil l try to explain changes 
inn wasting and stunting over time in a fixed cohort of children, and in particular the observed 
lackk of chantie m stunt in" while wasting increased. 

Itt is an area of debate whether stunted children can catch up growth in later years if their 
environmentt improves. It is generally believed that the process of linear retardation starts in 
thee second trimester of life, when breast milk intake declines, supplementary foods are given 
andd susceptibility to infections starts (Waterlow, 1988). Some authors suggest that once the 
height-for-agee of these children decreases and environmental conditions remain 
unfavourable,, the majority of children wil l remain locked in their acquired growth path with 
limitedd possibilities for catch-up growth (Martorell et a/.. 1990). A study of the causes of 
linearr growth retardation in Zambian children found almost no occurrence of catch-up 
growthh because of the presence and synergistic effects of two adverse influences from the 
secondd year of lif e onwards: malaria infection and insufficient energy intake (I lautvast et«/., 
1999).. Data from Uganda, The Philippines and Zimbabwe, however, suggest that recovery 
fromm stunting is possible to a certain extent. Vella (1994) found a modest degree of recovery 
fromm stunting among Ugandan undcr-fives, which was similar across all age groups and more 
associatedd with the mother's education than w ith income. The ACC/SCN (2000) refers to a 
studyy in The Philippines which showed that some catch-up growth between the ages of two 
andd eight-and-half years is feasible for children who w ere not born with low birth weight or 
severelyy stunted in infancy. Several sources in Zimbabwe indicate that the worst levels of 
stuntingg occur in the age range of 18 to 42 months (1 Vi to VA years), after which there is a 
graduall  recovery (Tagwireyi and Greiner. 1994). Hoddinott and Kinsey (2001) examined the 
issuee by drawing on a panel data set of households residing in rural Zimbabwe. They found 
thatt children aged 12 to 24 months lost 1.5 to 2 cm of growth in the aftermath of a drought. 
Catch-upp growth in these children was limited so that this growth faltering had a permanent 
effect.. By contrast, there was no evidence that older children (those aged 24 to 60 months) 
experiencedd a slowdown in growth. This confirms epidemiological evidence provided by 
Martorelll  (1999) who found that from three years of age into the school period, children from 
evenn very poor localities grow as fast as children in developing economies, neither catching-
upp nor falling further behind. Stature by age three is thus strongly correlated with attained 
bodyy size at adulthood/ 

Itt is possible that in Zimbabwe infants are already stunted at birth, due to poor nutritional 
statuss of the mother. This is difficult to prove, though, since reliable community-based data 
onn birth weight are not available. In our community-based study in Chitungwiza and 
Murehwaa district we could not collect such data cither, because the study involved children 
thatt were at least 12 months old and birth records, as far as available, did not have reliable 

Somee catch-up may occur during adolescence but it is not sufficient to offset the earlier loss of growth in 
staturee (Martorell. 19W). 
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dataa on birth weight. 
Althoughh a high level of child stunting provides a marker for environmental adversity, it is 

nott specific to the exact cause of the stress. It does not distinguish, for example, between the 
relativee contribution of inadequate dietary intake versus disease. In our study we did not 
attemptt to quantify dietary intake or to assess the influence of disease: we rather concentrated 
onn measuring change in wasting and stunting (in the current chapter) and relating the 
observedd changes to specific household characteristics that reflect socio-economic stress (in 
Chapterr 8). 

Methods s 

Thee common procedure for assessing child nutritional status is based upon a comparison o\' 
children'ss weights and heights with those found in the NCHSWHO International Child 
Growthh reference population, which comprises a large sample of well-nourished healthy 
Northh American children.4 There has been a long history of debate regarding the use of these 
growthh standards for assessing the nutritional status and growth of children from other ethnic 
groups,, particularly those from developing countries. Many have argued that local reference 
populationn standards are preferred over international ones, so as to take into account ethnic 
variationss in body growth. The NCHS population, however, comprises a mix of children 
proportionall  to the weight of different ethnic groups in the population. Moreover, evidence 
fromm many studies shows that children from developing countries who are well nourished 
andd healthy have similar growth patterns in height and weight to the NCHS WHO reference 
population.. International experts have therefore concluded that below the age often years 
bodyy growth is predominantly influenced by environmental and socio-economic factors, 
ratherr than genetic or ethnic determinants (Habicht et ai. 1974; ACC SCN. 1992). 

Beatonn et al. (1990) have argued that the choice of reference standards may be arbitrary 
forr some types of application. When anthropometric data are used in the assessment of risk of 
aa particular population, the real debate is not about which reference standard should be used. 
Thee issue is rather which cut-off points should be used in the assessment of relative risk and 
moree particularly the cut-off points used for selection ol' populations into intervention 
programmes.. Such cut-off points can be stated with reference to either an internal (local) 
standardd or an external (international) standard. However, the issue is different when 
anthropometricc data are used for the assessment of growth failure in a particular population. 
Questionss of interest may be: at what age does failure to grow typically occur' And: what is 
thee apparent magnitude of the problem of growth failure'? Here Beaton et al. {ibid.) and the 
ACCC SCN5 are explicit in advocating the use of external reference standards, since using 
locall  standards might imply acceptance of the status quo growth pattern. The use of common 
referencee standards obviously enables comparison of data sets between countries and strong 
areumentss have thus been made to maintain the possibility of international comparison. 

NCHS:: the National Center for Health Statistiek in the I'nited States, 
ACCC SCN: United Nations Administrati\e Committee on Co-ordination Suh-eommittee on Nutrition 
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Thee NCHS WHO reference is now widely used. For purposes of presentation, the choice 
off  cut-off points is relatively arbitrary since these do not carry a connotation of specific risk 
assessment,, it is further widely accepted that the anthropometric measurements made in a 
particularr study population should be related to the reference population by standard 
deviationss (Z-scores) rather than as a percentage of the median, as was the general practice in 
thee past. It is a convention to use the median minus 2 standard deviations (S.D.) of the 
referencee population as the cut-off point for undernutrition. This means that the percentage of 
nutritionallyy wasted children in the study population is calculated on the basis of the 
proportionn of children that exhibits weight-for-height values that fall below the median -2 
S.D.. of the reference population. Similarly, stunted children fall below the median -2 S.D. 
height-for-agee of the reference population. If a more detailed presentation of the data is 
required,, it is not uncommon to distinguish between mild, moderate and severe wasting or 
stunting,, where 'mild' represents a score of 1 to 2 S.D.. 'moderate' -2 to -3 S.D. and 
'severe'' below 3 S.D. (WHO, 1983). In addition to this, the mean weight-for-height and 
height-for-agee scores are also useful measures to consider for the assessment of change in 
nutritionall  status. They are usually expressed as mean Z-scores, i.e. in terms of standard 
deviationss of the median value of the reference population. 

MethodsMethods used during field work in Zimbabwe 
Whilee the focus of the research work undertaken in Zimbabwe was on changes in health and 
healthh care associated with structural adjustment, we selected undernutrition in children as an 
indicatorr of outcome (sec Chapter 1). Anthropometric measurements were taken from 
childrenn belonging to the households followed up in the two study areas between 1993 and 
1998.. At baseline, 327 households in the urban area of Chitungwiza and 300 in the rural area 
off  Murehwa district were enrolled in the study (see Chapter 4 for a description of the 
samplingg methods used). We took height and weight measurements of all children between 
122 and 59 months old (one to five years) who were present in these households at the time of 
thee interviews. The total number of children at baseline in 1993 was 367 in Chitungwiza and 
3622 in Murehwa district. 

Thee procedures for taking anthropometric measurements on children are well described 
andd standardised (for example. United Nations National household survey capability 
programme.. 1990). In our longitudinal study in Zimbabwe, all five research assistants 
operatedd with their own set of measuring equipment. Height was measured with the child 
standingg upright on a flat surface against a wall or doorframe, using a tape measure and a 
woodenn headpiece to make a right angle with the head held straight. Heights were read to the 
nearestt 0.5 cm. While the research assistants received a thorough training prior to the 
fieldworkk of each of the first two survey rounds so as to ensure reliable measurements, the 
abovee procedure proved not entirely free from measurement error. Therefore, we started 
usingg wooden boards with fixed measures instead of tape measures from the 1995 survey 
yearr onwards. Although the boards were more difficult to carry into the field, they 
substantiallyy increased the reliability of the height measurements. We ascertained this by 
carefullyy comparing sequential height measurements on the same children. From 1995 
onwardss there were significantly fewer 'odd' measurements that needed to be discarded from 
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thee analysis. 
Weightt was measured using a hanging scale with a pair of weighing pants. The scale had a 

capacityy of 25 kg and weights were read to the nearest 0.1 kg. From 1996 onwards, bathroom 
scaless were used for children weighing more than 25 kg. For these, weights were read to the 
nearestt 0.5 kg. Although we did calibrate all instruments for taking height and weight 
measurementss at regular intervals, the bathroom scales were obviously less accurate than the 
hangingg scales. This did have an effect on the reliability of the weight measurements, but 
sincee it involves children with higher weights only (above 25 kg) the relative measurement 
error,, and therefore its effect on the subsequent analysis, was limited. 

Ann unexpected source of error was with regard to names and birth dates of the children 
concerned.. In some households, different names were used for the same child for example a 
traditionall  Shona name and a Christian name and in some cases different birth dates were 
recordedd in different survey years. We verified and corrected such inconsistencies, and in a 
feww cases where they could not be reconciled we had to exclude children from further 
analysis. . 

Heightt and weight measurements, along with children's birth dates were processed 
electronicallyy using the nutritional anthropometry module of the Epi-Info software package 
(versionn 6.04; CDC/WHO. 1994). This module calculates for each child its weight-for-height 
andd height-for-age in terms of a Z-scorc. We performed the preliminary analysis with the 
samee software programme, and used SPSS for more advanced analysis. 

Thee next three sections of this chapter provide the results of the analysis of 
anthropometricc data, which is done in three different ways. Firstly we compare the data sets 
forr each of the five study years amongst each other in an unpaired manner. For this purpose 
thee five data sets are considered as independent cross-sectional samples, involving all 
childrenn (a) who met the respective age criteria (12 to 59 months in 1993; 12 to 71 months in 
1994;; 12 to 83 months in 1995; 12 to 95 months in 1996; and 12 to 119 months in 1998); and 
(b)) for whom complete and valid measurements were obtained. 

Thee results of this analysis, which involves a total of 729 children at baseline in 1993 and 
6000 to 700 children in each of the subsequent years for the two study areas Chitungwiza 
andd Murehwa district - combined, are described in the next section. 

Thee second analysis involves all possible combinations of paired measurements between 
differentt survey years. For each child the change in nutritional status over time is calculated. 
Thee results of this paired cross-sectional analysis, which invokes a total of almost 5000 
pairedd measurements for the two areas combined, are described in a subsequent section. 

Thee third analysis is a cohort analysis, which is restricted to children with four or five 
measurements.. Children with less than four measurements are excluded from this analysis, 
whichh is hence based on 194 children from Chitungwiza and 250 from Murehwa district and 
aa total of more than 2000 measurements. 

Wee also conducted an analysis of growth velocities, involving a comparison of height 
gainss in absolute terms and relating these to the children's age. but since this did not yield 
anythingg additional to the other types of analysis we refrain from presenting the findings. 
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MonitoringMonitoring child nutritional status in Zimbabwe 
Althoughh monitoring child nutritional status is widely considered one of the most sensitive 
methodss that can be used to a^ess the impact of changes - in health, household food security 
andd maternal and child care - only two other community-based studies in Zimbabwe have 
examinedd changes in nutritional status over time. 

Thee Government of Zimbabwe, with support from UNICEF (through the Inter-Ministerial 
Committeee on SDA monitoring)., conducted a series of sentinel site surveys between 1992 
andd 1997 with the aim of monitoring "the social dimensions of adjustment'\ Under-five child 
nutritionall  status was only measured in the sixth and seventh survey years (in 1996 and 1997 
respectively;; GoZ/UNICEF, 1996 and 1997). Weights were taken, birth dates were recorded 
andd in the latter round the mid-upper arm circumference, which is another indicator of child 
nutritionall  status, was taken as well. Height measurements were not taken. Severe 
malnutrition,, as indicated by low weight-for-age (more than 3 standard deviations below the 
internationall  reference mean), was calculated at 5% in 1996 and 2% in 1997. Moderate 
malnutritionn (two to three standard deviations below the reference mean) was found in 40% 
off  the children in 1996 and only 14% a year later. Measurements of the mid-upper arm 
circumferencee suggested lower malnutrition rates in 1997 (2% severely malnourished and 8% 
moderatelyy malnourished children). The 1997 report does not comment on the observed 
reductionn in malnutrition in a one-year time span. It is difficult to interpret the difference, 
becausee weight-for-age is an overall indicator which does not discriminate between acute and 
chronicc malnutrition. Since age-specific malnutrition rates are not provided, there is a 
possibilityy that the result is an artefact, at least in part. The only firm result of the 
anthropometricc part of the sentinel site surveys was that malnutrition is more prevalent in 
rurall  areas than in the cities (Bulawayo and Harare), but this is generally known. 

Thee second, much more thorough study was done by Kinsey and Hoddinot (1996), who 
investigatedd health and household welfare in several resettlement areas in Zimbabwe over a 
longg period.6 After initial survey years in 1982-84, repeat surveys in the same households 
weree held in 1987 and in the four consecutive years between 1992 and 1995. In comparison 
too other areas in Zimbabwe, chronic undernutrition as measured by stunting appeared to be 
lesss prevalent in resettlement areas. Low weight-for-age however was more common, and in 
linee with this, acute undernutrition, as assessed by wasting, was dramatically more prevalent 
inn resettlement areas in all study years than in rural areas nationally. Over the 13 years period 
coveredd by the study, the researchers found that larger proportions of children were at the 
extremess of the distributions of weight-for-height. height-for-age and weight-for-age over 
time,, suggesting the development of a situation in which the nutritional outcomes for 
childrenn in different families tend to diverge. Severe undernutrition was far more serious 
amongg resettled children in drought years than what was considered normal for children in 
Zimbabwe.. The drought of 1992/93 clearly caused a major disruption in the linear growth of 
manyy children, as indicated by a sharp rise in the percentage of stuntedd children (to more than 
40%).. At the same time, though, the levels of nutritional wasting were rather low (3-4%), 
probablyy as a result of the massive child-feeding programme and the associated drought relief 

Inn Chapter 6 we already discussed some results of the same study. 
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programme.. The severity of the impact of drought thus appeared to be limited. During 1994 
andd 1995 an apparent reversal was found of what had previously been an improving trend in 
severee undernutrition, with strong increases in both wasting and stunting levels. While the 
neww drought (1994-95) and the reduction of the drought-relief programme clearly must have 
playedd a role, the authors suggest that the worsening of nutritional indicators may also be due 
too underlying reductions in health, welfare and agriculture related services. What is striking 
thoughh is that no underlying changes could explain these outcomes. Every characteristic of 
thee households and communities monitored over the 13 years showed dramatic 
improvementss in background variables, such as maternal education and health awareness, 
qualityy of housing and other physical facilities, nature of domestic water supply, level of 
immunisationn and access to health facilities. 

Cross-sectionall  analysis, unpaired 

Att the onset of our study in 1993. a total of 729 children between 12 and 59 months of age 
weree enrolled, almost equally divided between the urban and the rural area. Table 7.1 
providess a description of the samples of children in each of the survey years. It shows the sex 
andd age distribution of children with complete and valid measurements that were included in 
thee unpaired, cross-sectional analysis for both the urban and the rural area. Initially recruited 
ass an under-five cohort, the proportion of one to five years old children diminished to a 
quarterr in Chirungwiza (25.3%) and to less than a third in Murehwa district (30.7%). As a 
result,, the mean age of the children whose anthropometric measurements were taken 
increasedd from about three years to six and a half years over the six-year study period. In both 
areas,, boys predominated in the sample in each year of study. The reasons for this are not 
clear. . 

Next,, we present the results of two different ways of trend analysis based on the cross-
sectionall  surveys. First we performed an age-specific trend analysis, taking into account the 
differencess in age composition of the study groups in the consecutive survey years. 
Thereafter,, we compared the anthropometric measurements in different survey years for the 
categoryy of one to five years old children only. 

Age-specificAge-specific trend analysis 

Tabless 7.2 to 7.5 present the results of the age specific analysis per survey round in terms of 
thee mean Z-scores by survey year and by age category in the two study areas. Figures 7.1 to 
7.44 provide graphic representations of the same data, showing the trends over time in the 
meann Z-scores. 
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TableTable 7.1: Sex and age distribution of children with complete and valid anthropometric measurements 
(unpairedd data) 

Chitungwiza a 

**  Girls 
**  n n 

**  12-23 months 

**  24-35 months 

**  36-47 months 

**  48-59 months 

**  60-71 months 

**  72-83 months 

**  84-95 months 

**  96-107 months 

**  108-119 months 
**  mean age (in 
months,,  1 s.d.) 

Murehwaa district 

**  Girls 

**  Boys 

**  12-23 months 

**  24-35 months 

**  36-47 months 

**  48-59 months 

**  60-71 months 

**  72-83 months 

**  84-95 months 

**  96-107 months 

**  108-1 19 months 
**  mean age (in 
months,,  1 s.d.) 

1993 1993 

(N=367) ) 

49.0% % 
CC 1 Aft/ 
J l . U / U U 

26.2% % 

25.1% % 

27.2% % 

21.5% % 

_ _ 
--
--
--
--

35.44 6 

(N=362) ) 

47.0% % 

53.0% % 

30.1% % 

25.1% % 

24.9% % 

19.9% % 

_ _ 
--
--
--
--

34.0== 13.7 

1994 1994 

(\=271) ) 

45.4% % 
CC A £Ct/ 

JJ *+. D /O 

9.2% % 

21.8% % 

21.8% % 

26.9% % 

20.3% % 

--
--
--
--

45.22 1 

(N=297) ) 

45.5% % 

54.5% % 

11.8% % 

25.9% % 

24.6% % 

22.2% % 

15.5% % 

--
--
--
--

42.11 5 

1995 1995 

(N=301) ) 

43.2% % 

56.8% % 

11 1.6% 

11.0% % 

19.6% % 

17.6% % 

21.6% % 

18.6% % 

--
--
--

51.9=19.6 6 

(N=373) ) 

47.2% % 

52.8% % 

11.5% % 

12.1% % 

20.6% % 

20.4% % 

20.6% % 

14.7% % 

--
--
--

50.22 1 

1996 1996 

(N=302) ) 

45.7% % 
CACA 1 0 / 
w<-r.-JJ 'U 

6.3% % 

9.3% % 

9.3% % 

16.2% % 

16.6% % 

21.5% % 

17.5% % 

3.3% % 

--

63.33 5 

(N=384) ) 

47.4% % 

52.6% % 

7.6% % 

11.2% % 

8.9% % 

17.2% % 

18.0% % 

19.5% % 

14.6% % 

3.1% % 

--

9 9 

1998 1998 

(N=285) ) 

47.0% % 
c ii  no/ 
^ _ l . UU /U 

4.9% % 

6.0% % 

6.0% % 

8.4% % 

8.4% % 

15.8% % 

13.7% % 

19.3% % 

17.5% % 

79.66 9 

(N=424) ) 

45.5% % 

54.5% % 

7.1% % 

6.8% % 

7.8% % 

9.0% % 

6.8% % 

15.8% % 

17.2% % 

16.5% % 

13.0% % 

75.33 + 29.6 
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TabicTabic 7.2: Mean weight-for-height Z-score by age category 
andd survey year in Chitungwiza 

11 year 

22 years 

33 years 

44 years 

55 years 

66 years 

77 years 

88 years 

99 years 

Overall l 

1993 1993 

0.30 0 

0.13 3 

-0.11 1 

-0.13 3 

0.054 4 

JJ 994 

0.79 9 

-0.03 3 

0.21 1 

-0.22 2 

-0.02 2 

0.050 0 

199? 199? 

0.18 8 

0.57 7 

0.18 8 

0.13 3 

0.00 0 

0.06 6 

0.156 6 

1996 1996 

0.34 4 

-0.32 2 

0.43 3 

-0.06 6 

-0.16 6 

0.08 8 

-0.26 6 

-0.50 0 

-0.051 1 

199H 199H 

-0.82 2 

-0.60 0 

-0.16 6 

-0.23 3 

0.43 3 

0.00 0 

0.27 7 

0.16 6 

0.00 0 

-0.004 4 

TableTable 7.3: Mean height-for-age Z-score by age category and 
surveyy year in Chitungwiza 

11 year 

22 years 

33 years 

44 years 

55 years 

66 years 

77 years 

88 years 

99 years 

Overall l 

1993 1993 

-1.31 1 

-0.98 8 

-0.94 4 

-0.99 9 

-1.056 6 

1994 1994 

-1.08 8 

-1.08 8 

-1.01 1 

-0.71 1 

-0.68 8 

-0.883 3 

1995 1995 

-1.10 0 

-0.95 5 

-1.31 1 

-1.00 0 

-0.88 8 

-0.43 3 

-0.936 6 

1996 1996 

-1.46 6 

-0.56 6 

-0.57 7 

-0.66 6 

-0.90 0 

-0.75 5 

-0.51 1 

0.04 4 

-0.703 3 

1998 1998 

-0.15 5 

-0.19 9 

-0.47 7 

-1.23 3 

-0.19 9 

-0.38 8 

-0.73 3 

-0.62 2 

-0.39 9 

-0.516 6 



TableTable 7.4: Mean weight-for-height Z-score by age category" 
uncii  survey year in Murehwa district 

11 year 

22 years 

33 years 

44 years 

55 years 

66 years 

77 years 

88 years 

99 years 

Overall l 

1995 1995 

0.16 6 

0.19 9 

0.11 1 

0.14 4 

0.151 1 

1994 1994 

-0.22 2 

-0.09 9 

-0.22 2 

-0.27 7 

-0.37 7 

. ( )) ">">" > 

1995 1995 

-0.02 2 

-0.32 2 

-0.07 7 

-0.16 6 

-0.13 3 

-0.09 9 

-0.126 6 

1996 1996 

-0.25 5 

-0.19 9 

-0.13 3 

-0.33 3 

-0.27 7 

-0.33 3 

-0.62 2 

-0.41 1 

-0.325 5 

199.Ï 199.Ï 

-0.25 5 

0.02 2 

-0.10 0 

0.03 3 

-0.34 4 

-0.28 8 

-0.48 8 

-0.11 1 

0.10 0 

-0.176 6 

TableTable 7.5: Mean height-for-age Z-score by age category and 
surveyy vcar in Murehwa district 

11 year 

22 years 

33 years 

44 years 

55 years 

66 years 

77 years 

88 years 

99 years 

Overall l 

1993 1993 

-1.74 4 

-1.20 0 

-1.18 8 

-1.36 6 

-1.392 2 

1994 1994 

-1.71 1 

-1.61 1 

-1.16 6 

-1.05 5 

-1.08 8 

-1.307 7 

1995 1995 

-0.82 2 

-1.06 6 

-1.10 0 

-0.93 3 

-0.86 6 

-0.81 1 

-0.937 7 

1996 1996 

-1.63 3 

-1.27 7 

-0,95 5 

-0.90 0 

-0.97 7 

-0.57 7 

-0.54 4 

-0.87 7 

-0.898 8 

199<H 199<H 

-1.43 3 

-1.33 3 

-1.82 2 

-0.94 4 

-0.82 2 

-0.61 1 

-0.72 2 

-0.83 3 

-1.09 9 

-0.977 7 
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FigureFigure 7.1 : Mean weight-for-height Z-score by survey round and by age category in 
Chitungwiza a 

HH 1 year 
H22 years 

D4i i 

199 years 

FigureFigure 7.2 : Mean height-for-age Z-score by survey round and by age category in 
Chitungwiza a 

0.20 0 

0.00 0 

-0.20 0 

-0.40 0 

-0.60 0 

-lii Ml 

-1.00 0 

-1.20 0 

-1.40 0 

-11 60 

] ] 

1995 5 
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FigureFigure 7.3: Mean weight-for-height Z-score by survey round and by age category in 
Murehwaa district 

-0.2 2 

-0.3 3 

-0.4 4 

-0.5 5 

-0.6 6 

-0.7 7 

An n 
mi i 11 f l 

88 years 

99 years 

FigureFigure 7.4 : Mean height-ibr-age Z-score by survey round and by age category in 
Murehwaa district 

o.oo o 

-0.20 0 

-0.40 0 

-0.60 0 

-0.80 0 

- II  i i n 

-1.20 0 

-1.40 0 

-1.60 0 

-1.80 0 

-2.00 0 

MM 1 year 

D<> > 

GG s \eurs 

 9 years 

1995 5 

Wee performed an analysis of variance for an assessment of the influence of survey year, 
sex.. area and age on the Z-scores. With regard to weight-for-height, the year 1996 showed a 
significantlyy worse result than other survey years (p<0.0001). boys had worse scores than 
girlss (p<0.05). and the rural area scored worse than the urban area (p<0.001). There is also a 

file:///eurs
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significantt difference in weight-for height Z-scores between age categories, with the seven 
yearss old children scoring worse than others. 

Thee proportions of nutritionally wasted and stunted children by age category and by 
surveyy year are presented in Tables 7.6 to 7.9. In Chitungwiza, the very high percentage of 
wastingg among one to two years old children in 1998 (19.4%, see Table 7.6) is remarkable. It 
explainss the dramatic decrease in mean weight-for-height Z-scores between 1996 and 1998 
seenn in Figure 7.1. This could be AIDS related. The relatively high proportion of wasting 
amongg five to six years old children in 1998 and seven to nine years old children in 1996 is 
strikingg as well. It is less likely that this is AIDS related (because the children are much 
older)) and it could indicate acute food deprivation. In Murehwa district, wasting rates are 
highestt among the children five years and older. This, again, points at acute food deprivation. 

Thee percentage of stunted children decreased with age, while accordingly the mean 
height-for-agee scores improved with age in both the rural and the urban area. This suggests 
thatt stunting declines as children grow older. But also the percentage of stunted children 
beloww five years of age in Chitungwiza seemed much lower in 1998 than in previous survey 
years.. The reason for this is not clear. 

TableTable 7.6: Proportion of nutritionally wasted children in Chitungwiza. by age category 
andd by year 

AgeAge categories 

II  to 2 years 3 to 4 years 5 to to 6 years 7 to 9 years 

1993 3 

1994 4 

1995 5 

1996 6 

1998 8 

2.7% % 

1.2% % 

2.9% % 

4.3% % 

19.4% % 

1.7% % 

0.0% % 

0.9% % 

1.3% % 

2.4% % 

--
2.0% % 

0.9% % 

0.9% % 

8.8% % 

--
--
--
6.6% % 

0.7% % 

TableTable 7. 7: Proportion of stunted children in Chitungwiza. by age category and by year 

AgeAge categories 

II  to 2 years 3 to 4 years 5 to 6 years years 7 to 9 years 

1993 3 

1994 4 

1995 5 

1996 6 

1998 8 

27.1% % 

32.1% % 

26.5% % 

23.4% % 

12.9% % 

11.7% % 

11.4% % 

25.9% % 

18.2% % 

14.6% % 

--
7.3% % 

9.2% % 

15.7% % 

4.4% % 

--
--
--
1.6% % 

5.6% % 
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TableTable 7.H: Proportion of nutritionally wasted children in Murehwa district, by age 
catetiorvv and bv year 

1993 3 

1994 4 

1995 5 

1996 6 

1998 8 

// to 

2.5" " 

3.6" " 

5.9" " 

0.0" " 

3.4" " 

22 veurs 

0 0 

u u 

.. . 

.. . 

.. . 

JJ to 4 

1.2% % 

3.6  o 

2.6% % 

4.0% % 

5.6% % 

Age Age 

years years 

categoric. categoric. 

55 to 6 

--
4.4  „ 

3.1% % 

5.9"" o 

7.3"« « 

years years 77 to 9 years 

--
--
--
10.6% % 

6.7  o 

TableTable 7.9: Proportion of stunted children in Murehwa district, by age category and 
bvv year 

1993 3 

1994 4 

1995 5 

1996 6 

1998 8 

// to 2 years 

35.0",, , 

39.3% % 

21.6% % 

33.3% % 

32.2% % 

33 to 4 

21.0% % 

15.9°, , 

16.3% % 

16.0nt t 

t ii  5% 

Age Age 

years years 

categories categories 

55 ro 6 years 

--
19.60% % 

16.8% % 

14.4% % 

12.5% % 

'to'to 9 years 

--
--
--
11.8% % 

11 1.2% 

ComparisonComparison of survey years for one to five years old children only 
Another,, simpler way of taking into account the differences in age composition of the 
sampless in the various survey years is to consider the under five years old children separately 
andd as one group. Because of the similar age range, any changes observed over time seem not 
soo much due to the effect of an ageing cohort. Another advantage is that many nutritional 
surveyss involve children of this age range, which makes it possible to compare results. 
Tabless 7.10 and 7.11 show the nutritional status of the one to five years old children in the 
twoo areas, leaving out the ones that were five years or above. 

Inn Chitungwiza. the mean Z-scores for both WHZ and HAZ are significantly different 
betweenn the survey years. While the mean WHZ-score in 1995 was much better than in other 
years,, wasting has increased thereafter. The year 1998 shows the worst results, as expressed 
byy a mean WHZ-score of less than zero and by the fact that nearly 10% of the children were 
wasted.. Stunting seems to have increased a littl e between 1994 and 1995, after which it fell 
backk in 1998 to about half of the 1995 level, both in terms of the mean Z-score and the 
proportionn of stunted children. 

Inn Murehwa district there is no clear trend, although the results are significantly different 
inn different years for all indicators except for the percentage of wasted children. Similar to 
thee result of the previous analysis (invoking all children), the mean weight-for-height Z-
scoree was best in 1993. worst in 1996. The mean hcight-for-age Z-scores and stunting rates 
weree fairly stable except in 1995, when the mean Z-score was better and the prevalence of 
stuntingg was just 18%. compared to around 25% in other survey years. 
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TableTable '.ID: Nutritional status of'children aaed 1 2 to 59 months in Chituniiwiza 

19933 (n=367) 

19944 ( n - 2 1 5 ) 

19955 ( n - l X O ) 

19966 ( n - 1 2 4 ) 

19988 ( n - 7 2 ) 

F-value e 

Signi f icance e 

MeanMean Z-

- 0 .054 4 

- 0 . 0 6 6 6 

-0 .237 7 

- 0 . 0 4 9 9 

-0.415 5 

5.06 6 

P<0.001 1 

M'c'l M'c'l 

store store 

ht-for-height ht-for-height 

"o"o Wasted 

->-> ->« 

0.5"" o 

1.7",, , 

2.4",, , 

9 .7% % 

5.40 0 

P<0.001 1 

MeunMeun Z-

-1.056 6 

-0.934 4 

-1.113 3 

-0.73S S 

-0.597 7 

3.43 3 

P<0.01 1 

f/ei f/ei 

score score 

nht-1 nht-1 or-age or-age 

"„"„ Stunted 

19.6% % 

19.4% % 

2 6 . 1 % % 

2 0 . 2 % % 

13.9% % 

1.44 4 

Nott sign. 

TableTable '11: Nutritional status of children atied 12 to 59 months in Murchua district 

1 9 9 3 ( n - 3 6 2 ) ) 

1 9 9 4 ( n - 2 5 1 ) ) 

l 9 9 5 ( n - 2 3 2 ) ) 

1 9 9 6 ( n - 1 7 2 ) ) 

19988 (n=130) 

F-value e 

Signi f icance e 

MeanMean Z-s 

- 0 . 1 5 1 1 

-0.195 5 

-0.134 4 

-0.242 2 

-0.071 1 

6.13 3 

P<0.000 l l 

If f eight-far-height eight-far-height 

cure cure "n"n Wasted 

1.9",, , 

3.6",, , 

3 .8% % 

2 . 3 % % 

4.6"" o 

0.90 0 

Nott sign. 

MeanMean Z-

-1.392 2 

-1.349 9 

-0.991 1 

-1.125 5 

-1.364 4 

4.73 3 

P<< 0.001 

He He 

score score 

ght-for-age ght-for-age 

"„"„ Stunted 

28.7"" o 

2 6 . 4 % % 

18.3% % 

2 3 . 3 % % 

2 6 . 9 % % 

2.34 4 

Nott sign. 

Thee above comparisons between different study years involve samples that are not 
identical.. This is because some households were not visited all the time and some of the 
childrenn in the visited households were not present at the moment of interview, making it 
impossiblee to measure their heights and weights. A different type of analysis is therefore 
presentedd in the next section. 

Pairedd cross-sectional analysis 

Thiss second type of analysis concerns all possible combinations of height and weight 
measurementss on the same child in two different survey years. As the data are from five 
differentt survey years, it means that there are 10 possible combinations of survey years to 
formm pairs of measurements. For each of these 10 combinations, between 200 and 270 paired 
measurementss arc available for the rural area, with slightly smaller numbers for the urban 
areaa (see Table 7.12). The advantage of this type of analysis is evident: any change in the 
meann Z-scorc of a set of paired measurements cannot be attributed to sampling error. 
Assumingg that measurement errors are minimal, the observed differences represent reu! 
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charmess in nutritional status. 

'able'able '.12: Number ot 

19933 & 94 

19933 & 9 5 

19933 & 96 

19933 & 9 8 

19944 & 9? 

19944 & 96 

19944 & 9 8 

19955 & 96 

19955 &9S 

19966 & 98 

childrenn \v 

Totall paired measurements 

th h paired d 

China China 

240 0 
->-n n 

201 1 

176 6 

211 1 

188 8 

167 7 

228 8 

196 6 

213 3 

2042 2 

anthropometricc measurements 

gwiza gwiza Miox'hwaMiox'hwa district 

253 3 

272 2 

243 3 

231 1 

244 4 

221 1 

203 3 

273 3 

245 5 

272 2 

2457 7 

Forr each child, we calculated the change in its WHZ and HAZ-score. Thus, an average 
changee in nutritional status could be calculated between different survey years. This was 
donee per age category for all the 10 combinations of survey years. Figures 7.5 to 7.8 show the 
resultss of this analysis. 

Analysiss of the changes in WHZ-scores in Chitungwiza gives a mixed picture {Figure 
7.5).. While certain age categories improved their wcight-for-height. others experienced a 
deterioration.. What stands out. though, is that there was a deterioration in all age categories 
betweenn 1995 and 1996, with an overall deterioration of 0.21 standard deviations (t=3.39; 
p=0.001).. This suggests food deprivation during that period. Comparison of the 1996 and the 
19988 data sets shows that there was some recovery in the older age categories. The younger 
agee categories, however, especially the three years old children in 1998 (who were 12 to 23 
monthss olds in 1996) became more wasted. This could be due to AIDS. 

Figuree 7.6 shows that in Chitungwiza the mean HAZ-score almost consistently improved 
overr time in all age categories. Over the entire five years period (1993 to 1998). the overall 
scoree improved by not less than 0.57 standard deviations. This confirms that stunting 
decreasess as children grow older. Adverse environmental effects, if any. did not affect this 
generall  positive trend. 
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FigureFigure 7.5 : Change between survey years in mean weight-for-height Z-seore per age 
categoryy in Chitungwiza (cross-sectional paired analysis; age as at second measurement) 

I?I? A i i |PP | J 1 1 ̂ n n H H 
J J 

933 to 94 93 to 95 93 to 96 93 to 9s 94 to 95 94 to 96 94 to 9s 95 to 96 95 to 98 96 to 98 

Surveyy years being compared 

FigureFigure 7.6 : Change between survey years in mean height-for-age Z-score per age category in 
Chitungwizaa (cross-sectional paired analysis; age as at second measurement) 

933 to 94 93 to 95 93 to 96 93 In 98 94 to 95 94 to 96 94 to 98 95 to 96 45 to 9s 96 to 98 

Surveyy years being compared 

•• 3 years 

DD 4 years 

OO 5 years 

•• 6 years 

•• 7 years 

HH S years 

D 99 years 

22 years 

HNN sears 

D 99 years 

Inn Murchwa district, the changes in weight-for-height were predominantly negative 
(Figuree 7.7). Between 1993 and all subsequent survey years the scores deteriorated 
significantlyy in all age categories. The year 1996 shows the worst scores, with an overall 
deteriorationn of more than 0.5 standard deviations compared to 1993. This indicates acute 
foodd deprivation between 1995 and 1996. Some recovery appears to have taken place after 
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1996.. but this is not statistically significant. It is further important to note that, unlike in the 
urbann area, Murchwa district did not show a clear deterioration in weight-for-height scores of 
thee younger age categories. This may mean that AIDS was less prevalent or, less likely, that 
itt manifested itself at a later age in the rural area. 

FigureFigure 7.7 : Change between survey years in mean height-for-age Z-seore per age eategory 

inn Murehwa district (cross-sectional paired analysis: age as at second measurement) 

v v 

11 4 

1.2 2 

%% 1 .0 

0.8 8 
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|| ll.4 

=.'=.' 0.2 

-- 0.0 
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i i l l l 
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FigureFigure 7.8 : Change between survey years in mean weight-for-height Z-score per age 

categoryy in Murehwa district (cross-sectional paired analysis: age as at second measurement) 
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Likee in the urban area. Murehwa district showed an overall improvement in height-tbr-age 
Z-seoress between the various survey years (Figure 7.8). The longer the time interval, the 
largerr were the improvements. Between 1993 and 1998. the overall score improved by more 
thann 0.6 standard deviations, but equally strong improvements occurred between 1993 and 
1996,, and between 1994 and 1998. Younger children - i.e. those that were one or two years 
oldd in the first three survey years appear to have greater gains in HAZ-scores than children 
whoo were three, four or five years old in those earlier survey years. 

Thee deterioration in WHZ-scores in both the urban and the rural two area calls for a closer 
examinationn of the data. The number of children whose weight-for-height Z-seores 
deterioratedd by more than 2 standard deviations between any of the survey years are 
displayedd in Table 7.13. 

TahlcTahlc ~'. 13: Children with a deterioration in weight-for-height by more than two 
/.-scoress between different survev years in C'hiUintiui/a and Murehwa district 

19933 to 

to o 

to o 

to o 

19944 to 

to o 

to o 

19955 to 

to o 

19966 to 

'94 4 

•95 5 

•96 6 

•98 8 

'95 5 

•96 6 

•9X X 

•96 6 

'98 8 

•98 8 

Number Number 

S S 

5 5 

13 3 

8 8 

5 5 

9 9 

5 5 

8 8 

12 2 

17 7 

Percentage Percentage 

-in -in 

2% % 

6% % 

5°o o 

~"' o o 

5"o o 

3 % % 

4"o o 

6"" „ 

8% % 

Number Number 

20 0 

21 1 

24 4 

24 4 

0 0 

14 4 

14 4 

21 1 

17 7 

17 7 

Percentage Percentage 

8% % 

8% % 

10% % 

10% % 

0% % 

6% % 

7% % 

7% % 

6% % 

PercentagesPercentages Ju nut add up to Kill",,,  since children may appear mare than once 

Wee can conclude that severe weight loss leading to wasting occurred quite often in the 
rurall area (6-1 ()°o of all children). In Chitungw i/a the phenomenon was much less frequent in 
thee early years of the study (2% of al children in 1993-95), than in later years (8" o between 
19966 and 1998). Unfortunately it is not possible to establish whether the children concerned 
sufferedd their weight loss because of grossly inadequate food intake or because of severe 
illness.. The contribution of AIDS is therefore unknown. 

Cohortt analysis 

Thee third type of analysis, after the cross-sectional unpaired and the cross-sectional paired 
analysis,, concerns all children with at least four measurements over the five survey years. 
Tablee 7.14 shows that in Chitungw i/a more than half of the children of the original sample 
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thatt was enrolled in the study in 1993 fulfil this requirement. In Murchwa district more than 
two-thirdss of the original sample qualifies for cohort analysis. 

TabicTabic 7.14: Number of children involved in the cohort analysis 

ChilitiiguizaChilitiiguiza Muivhwu district 

Originall sample 

Childrenn with 5 measurements 

Childrenn with only 4 measurements 

Totall involved in cohort analysis 

Percentagee of original sample 

Inn order to make this analysis possible, we made estimates for children that had only four 
outt of five complete measurements. The missing weight-for-height and height-for-age values 
weree estimated through interpolation. Children with four measurements and the 1998 
measurementss missing were excluded from the analysis, since we considered extrapolation 
fromm previous survey years unreliable. 

TableTable 7.15: Age distribution of anthropometric measurements 
usedd for cohort analysis 

33 6 7 

IDS S 

86 6 

194 4 

53% % 

362 2 

117 7 

133 3 

250 0 

69" " 

11 year 

22 years 

33 years 

44 years 

55 years 

66 years 

77 vcars 

SS years 

99 years 

Total l 

1993 1993 

126 6 

106 6 

119 9 

89 9 

440 0 

1994 1994 

107 7 

100 0 

105 5 

77 7 

389 9 

1995 1995 

110 0 

97 7 

118 8 

88 8 

413 3 

1996 1996 

89 9 

98 8 

114 4 

93 3 

16 6 

410 0 

199S 199S 

90 0 

88 8 

101 1 

85 5 

364 4 

Toml Toml 

126 6 

213 3 

329 9 

380 0 

293 3 

292 2 

181 1 

11 17 

85 5 

2016 6 

Thee advantage of this type of analysis over the cross-sectional paired analysis described in 
thee previous section is clear. Wc are now looking at the same children throughout the entire 
fivefive years period, which rules out the possibility that differences in samples may be 
responsiblee for. or conceal certain trends over time. There is an additional important 
advantage:: in the cohort analysis it is less likely that AIDS affects the results. The current 
cohortt consists of children that were all 12 months or older when thev enrolled in the study in 

344 Children in Chituntiwiza and 46 in Murehwa. 
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19933 and they were at least six years old when they were last measured in 1998 (see Table 
7.15).. It is not very likely that they would have survived such a long period if they had 
contractedd the HIV virus from their mother through vertical transmission. With an estimated 
riskk of 8% to 16% for a breastfed child to be infected with HIV and an estimated risk of death 
amongg HIV-infected children of more than 62°/o,t< the proportion of HIV-infected children in 
thee cohort is at most 3-6%. probably less. The results of the cohort analysis are presented 
beloww in terms of changes in mean Z-scores and in the percentage of children found wasted 
andd stunted. 

MeanMean Z-scores 
Tablee 7.16 provides the mean Z-scores for weight-for-height and height-for-age by survey 
yearr and per age category' in the two areas. Figures 7.9 and 7.12 arc based on this table and 
showw the trends in WHZ and HAZ-scores over time. 

Thee weight-for-height scores in the urban area of Chitungwiza do not show a uniform 
pattern,, especially due to the deviant behaviour of two-years old children, who improved 
theirr Z-scores especially between 1993 and 1994 (Figure 7.9). The other age categories seem 
too have done worst in 1994 and 1996. The height-for-age scores, on the other hand, improved 
overtime,, especially between 1993 and 1994 and between 1995 and 1996 (Figure 7.10). The 
improvementt was largest in the youngest age category, i.e. those that were 12 to 23 months 
oldd at enrolment in 1993. 

Weight-for-heightt in the rural area of Murehwa district deteriorated consistently in all age 
categoriess during two intervals: between 1993 and 1994 and between 1995 and 1996 (see 
Figuree 7.11). As suggested earlier the former deterioration may be related to the termination 
off the large drought relief operations of 1993. The latter one maybe due to a lag effect of the 

19944 95 drought - when there was no significant relief programme in place - and the general 
adversee socio-economic conditions in 1996. In Chapter 8 we will explore this further. While 
theree was only a minor recovery between 1994 and 1995, the 1998 figures suggest that 
recoveryy was more significant in the last two years. Only those who were one year old at 
enrolmentt did not improve their WHZ-scorc. This is the same group of children who were in 
thee process of catching up with their retarded linear growth. 

Inn spite of the deterioration in WHZ-scorcs in Murehwa district, there was a consistent 
improvementt in HAZ-scores between 1993 and 1996. Those who were one year old at 
enrolmentt in 1993 showed an almost linear improvement between 1993 and 1998, with an 
overalll improvement of about one standard deviation over the five years period. It is 
remarkable,, though, that these children were consistently lower in their Z-scores than 
childrenn in the older age categories, except in the final year, 1998. They were therefore 
stuntedd at a very early age, perhaps already at birth due to their mothers' poor physical 
conditions.. It is likely that the 1992 drought played a role in this. Throughout their early 
childhoodd these children remained behind in terms of their height-for-age. In 1998. however, 
whenn they were six years old. their growth retardation had virtually disappeared. 

Seee first section of this chapter. 
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TableTable 7.16: Nutritional status of children involved in cohort 
analysiss by survey year and by age category' 

ChitungwizaChitungwiza (N=I94) 

AgeAge / year 2 i ears 3 years -I years 

NN 51 43 61 39 

MeanMean weight-for-height Z-seore 

19933 0.3227 -0.0443 -0.1063 -0.0224 

19944 0.0172 0.2762 -0.2147 -0.0478 

19955 0.1608 0.3552 -0.1071 0.0171 

19966 0.0362 0.1986 -0.1243 -0.2231 

19988 -0.0402 0.2794 -0.0072 -0.0567 

MeanMean height-for age Z-score 

19933 -1.4427 -1.0114 -0.8203 -0.9461 

19944 -1.0956 -1.0797 -0.6649 -0.6977 

19955 -1.2581 -1.1334 -0.8032 -0.5885 

19966 -0.7465 -0.8617 -0.5384 -0.3578 

19988 -0.3939 -0.7014 -0.6008 -0.2488 

MurehwaMurehwa distriet (N=250) 

AgeAge / year 2 years 3 years 4 years 

NN 75 64 60 51 

MeanMean weight-for-height Z-score 

1993 3 

1994 4 

1995 5 

1996 6 

1998 8 

0.332 3 3 

-0.007 1 1 

-0.020 7 7 

-0.222 5 5 

-0.290 9 9 

0.156 4 4 

-0.146 3 3 

-0.181 6 6 

-0.471 3 3 

-0.295 3 3 

0.134 5 5 

-0.234 8 8 

-0.032 4 4 

-0.197 5 5 

-0.114 0 0 

0.011 6 6 

-0.209 8 8 

-0.143 1 1 

-0.466 3 3 

0.173 9 9 

MeanMean height-for-age Z-score 

19933 -1.6911 -1.2633 -1.2476 -1.3974 

19944 -1.4979 -1.1730 -1.0954 -1.0643 

19955 -1.2764 -0.9886 -1.0491 -0.9450 

19966 -1.0330 -0.6745 -0.5957 -0.8151 

19988 -0.7110 -0.6531 -0.8364 -1.0410 
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FigureFigure 7.9: Mean weight-for-height Z score over time by age category in Chitungwiza 
(cohortt analysis; N=194; age at enrolment in 1993) 

19955 1996 

Surveyy vear 

-11 yr 

-- : yrs 

-- 3 yrs 

44 yrs 

FigureFigure 7.1<): Mean height-for-age Z score o\er time by age category in Chitungwiza 
(cohortt analysis: N-194: age at enrolment in 1993) 

44 yrs 
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// igim 7.11. Mean weight-for-height Z score ovei time b> age category in Murehwa 
districtt (cohort analysis; N=250; age at enrolment in 1993) 

-- 5 yrs 
44 yrs 

FigureFigure 7.12 : Mean hcight-lbr age Z score over time by age category in Murehwa district 
(cohortt analysis; N=250; age at enrolment in 1993) 
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PercentagePercentage of wasting ami stunting 
Anotherr way of looking at the data is to consider the distribution of children who were 
nutritionallyy wasted and that of children who were found stunted in the five survey years. 
Figuress 7.13 to 7.28 (see Appendix 4) show the trends over time in wasting and stunting for 
differentt age categories, i.e. for children who were one to two years old at enrolment in 1993, 
forr children two to three years old. and so forth. 

Thee prevalence of wasting in the urban area of Chitungw i/a was very low. except in 1998 
amongg children who were then six to seven years old children (one to two years old in 1993; 
seee Figures 7.13 to 7.16). The proportion of stunted children in Chitungw iza decreased over 
timee (see Figures 7.17 to 7.20). This improvement is most prominent among those who were 
betweenn 12 and 23 months of age at enrolment in 1993. 

Inn Murehwa district, wasting increased over the years in all age categories: from one or 
twoo percent in 1993. to nine or ten percent in 1998 (Figures 7.21 to 7.24). The latter develop
mentt is clearly alarming as it indicates acute food deprivation and or illness. Stunting became 
lesss common: in the youngest age category (one to two years of age at baseline) it decreased 
thee most, from 40% to 10°o (Figures 7.25 to 7.28). 

Inn order to disentangle the effect of the ageing cohort from the effect of different survey 
rounds,, we performed a stepwise multiple regression in which the variables were entered into 
thee equation in order of importance according to the proportion of explained variance. The 
resultss of this analysis (see Appendix 5) suggest that age appears to have an influence on 
weight-for-hcightt related indicators in the rural area, but not in the urban area. Height-for-age 
Z-scoress and the percentage of stunted children in the cohort are strongly influenced by age 
inn both study areas. The influence of the survey round, which is our main area of interest, is 
notnot apparent for all indicators. 

Inn Murehwa district, the survey year did have a strong effect on weight-for-hcight scores. 
Thee years 1994 and 1996 showed the worst WHZ-scores. which is surprising given the fact 
thatt 1993 and 1995 were the drought years. The year 1998 was significantly worse than 
previouss years in terms of the percentage of nutritionally wasted children. This points at 
acutee food shortage and or illness among a relatively large group of children. 

Whilee the year 1995 showed relatively bad height-for age scores in the urban area, the 
vearss 1994 and 1996 were comparatively better. Survey round hardly had any influence on 
height-for-agee in Murehwa district: only 1996 appeared to be a relatively good year, 
suggestingg a minimal year effect on children's long-term nutritional status in the rural area. 

Choicee of study design and the possible influence of loss to follow-up 

Longitudinall studies, which investigate individual children's body growth are not very 
common.. Costello et al. (1994). in their comprehensive overview of the literature on the 
effectss of structural adjustment policies on the health of mothers and children, made an 
urcentt call for such studies. Most loniiiuidinal studies are concerned with either biological 
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determinantss of undernutrition.1' especially stunting, or the risk of death or the long-term 
consequencess of growth retardation during early childhood on physical or mental 
development."'' There are very few longitudinal studies that try to relate changes in nutritional 
statuss to changes in macrocconoinic and environmental conditions. The studies that we know 
off use representative samples that are repeated in the same communities (for example Cornu 
ctct al.. 1995) or in the same households (Kinsey. 1996: see below) but in different children. 

Byy design, cohort studies are much stronger in demonstrating trends over time and 
associationss between growth faltering and its determinants than repeated cross-sectional 
surveys.. This is because the possibility of confounding factors influencing the data is 
minimisedd by pairing the indicators of nutritional status obtained at two different times from 
thee same child. From a statistical point of view the repeated measurement of the same 
individual,, and therefore the choice of a cohort design in the collection and analysis of data, 
hass distinct advantages: for a given sample size, the precision of the estimated change 
betweenn successive measurements of a nutritional indicator is greater. Conversely, a smaller 
samplee size would allow the same precision in estimating this change to be obtained as the 
onee that would be derived by a cross-sectional study. Furthermore, cohort studies may allow 
onee to verify exactly what modifications of the nutritional indicators occurred in the interval 
betweenn two measurements, for each individual in the sample. Given the broader objective of 
ourr study in Zimbabwe which was to examine the possible influence of socio-economic 
stresss on child nutritional status a cohort design was preferred. 

Unfortunately,, the advantages of a cohort study are counterbalanced by a number of 
difficultiess and constraints. First, a cohort study is much more time consuming and therefore 
moree costly than repeated cross-sectional surveys. This is partly because it requires the 
collectionn of specific data to identify households and individuals, but logistic reasons play an 
importantt role as well: a register has to be maintained of the sampled households and 
individuals,, there is more time involved in contacting people, and recall visits are often 
requiredd so as to ensure follow-up measurements. In our study in Zimbabwe, some 
households,, especially those in the urban area, were visited four or five times before 
interviewss could be held and the required height and weight measurements could be taken. In 
addition,, it was very labour intensive to process the data in a proper manner, and especially to 
ensuree that the height and weight measurements of each and every child in subsequent years 
weree properly linked. An extra complication, which we mentioned earlier in this chapter (in 
thee methods section), was that different names were sometimes used for the same child and 
thatt in some cases different birth dates were reported (or recorded) in different survey years. 
Alll these inconsistencies had to be verified and. where possible, corrected, before the various 
dataa sets could be linked. This is one of the reasons why a cohort study usually employs a 
muchh smaller sample than a cross-sectional study. 

Yellaa ct nl. (1994) measured the heights of more than a thousand under fi\c sears old children in Uganda, 
firstt in 19K7 and again two years later, to determine the factors that explain stunting and recovery from 
stunting.. Ilaul\ast ct at. (1999) imestiuated the possible biological variable*, contributing to linear growth 
retardationn among preschool children m Zambia by following up about 200 children nine and 21 months 
afterr a baseline measurement. 
Forr instance. Martorell ct al. (19921 and Granthain-McCireuor (1995). 
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AA second constraint is that if one wants to benefit fully from the advantages of a cohort 
design,, the method of data analysis is more complex than is the case with a simpler repeated 
cross-sectionall survey. The current chapter has provided three different methods of analysis 
andd the next section will examine the extent to which the results are similar. 

Andd thirdly, losses from the original sample of a cohort study arc inevitable for a variety 
off reasons: death, change of residence or absence at the time of the researcher's visit. This 
couldd lead to a selection bias and hence affect the results. 

Onee of the major concerns indeed at the start of our study in Zimbabwe was the 
uncertaintyy whether it would be possible to adequately follow-up the households and the 
childrenn enrolled at baseline in 1993. A bias would emerge in ease of considerable loss to 
follow-up.. since it could not be ruled out beforehand that households and children that were 
lostt from the study were different from the ones that remained in the study. If there were 
differencess in child nutritional status this could affect the validity of the data. We therefore 
madee special efforts to limit the losses, by making several recall visits in case nobody was 
foundd at home and, as much as possible, by following up households and children that had 
changedd residence. 

Neverthelesss it is relevant to compare children that have remained in the study throughout 
thee study period with those that have not. Wc compared children seen four or five times with 
thosee who were seen only once or twice in 1993 and/or 1994 and w ho were no longer seen in 
subsequentt survey years. In Chitungwiza, 114 children must be considered lost to follow-up 
accordingg to this criterion, which is almost a third (31%) of the original sample of 367 
childrenn at baseline. In Murehwa district the loss to follow-up was much less: 40 children or 
11 1% of the original sample of 362. We compared the mean WHZ and HAZ-scores in 1993 
andd 1994 for the two groups, as well as the percentage of wasted and stunted children, and 
wee tested whether the differences were significant (t-tcsts and chi-square tests, respectively). 

Tablee 7.17 shows that the differences in nutritional status between the cohort children and 
thosee lost to follow-up were minimal in the urban area of Chitungwiza. In the rural area, 
cohortt children tended to be somewhat better off as indicated by the lower percentages of 
wastedd and stunted children, but none of the differences are statistically significant. This 
suggestss that loss to follow-up has not introduced a bias into the cohort as far as child 
nutritionall status is concerned. 

Obviouslyy we do not have any information about the nutritional status later on of children 
lostt to follow-up. However, we do know that some of the children died. This could be 
confirmedd for six children in each of the two study areas. Most of them had a sub-optimal 
nutritionall status (weight-for-height) when they were last measured (in 1993 or 1994), with 
twoo children both twins being severely malnourished. There could be a few more children 
whoo died which we are not aware of. Hence it cannot be excluded that the repeated 
(unpaired)) cross-sectional analysis has portrayed a slightly too positive picture of the changes 
inn nutritional status especially weight-for-height - because of loss to follow-up due to 
death. . 

Confirmationn through household interviews held in 1994 or 1995. 
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TableTable 7. / T: Nutritional status of children who remained in the cohorl and of children lost to follow-up 
ChildrenChildren remaining Children lost to Difference Significance 
inin the cohort Jullow-up oj difference 

Chitungwiza a 

19933 moan WHZ 

%% wasting 

19944 mean WHZ 

%% wasting 

19933 mean HAZ 

%% stunting 

19944 mean HAZ 

%% stunting 

Murehwaa district 

19933 mean WHZ 

%% wasting 

19944 mean WHZ 

%% wasting 

19933 mean HAZ 

%% stunting 

19944 mean HAZ 

%% stunting 

N=194 4 

0.04 4 

0.5% % 

-U.UZ Z 

1.1% % 

-1.05 5 

19.3% % 

-0.84 4 

15.9% % 

N=250 0 

0.17 7 

11 2% 

-0.18 8 

2.3% % 

-1.41 1 

27.9% % 

-1.22 2 

22.4% % 

N=ll 14 

0.16 6 

1.8% % 

0.00 J 

0.0% % 

-0.96 6 

19.3% % 

-0.88 8 

16.7% % 

N=40 0 

0.18 8 

2.6% % 

-0.01 1 

8.3% % 

-1.40 0 

34.2% % 

-1.31 1 

25.0% % 

-0.12 2 

-1.3% % 

-0.07 7 

-1.1% % 

-0.09 9 

nil l 

-0.04 4 

-0.8% % 

-0.01 1 

+1.4% % 

-0.17 7 

+6.0% % 

-0.01 1 

^6.3% % 

^0.09 9 

+2.6% % 

Nott sign. 

Nott sign. 

Nott sign. 

Nott sign. 

Nott sign. 

Nott sign. 

Nott sign. 

Nott sign. 

Nott sign. 

Nott sign. 

Nott sign. 

Nott sign. 

Nott sign. 

Nott sign. 

Nott sign. 

Nott sign. 

ChildrenChildren measured 4 or 5 limes over the study period 
ChildrenChildren measured once or twice only tin 199} and or 1994) 

AA positive value indicates that the cohort children have a better score than the children lost to follow-up 

Boermaa el ah (1992) investigated whether 'survivor bias' had any effects on the estimates 
off child anthropometric indicators in cross-sectional surveys. Their review of eight different 
longitudinall studies showed that malnutrition is indeed much more common among children 
whoo subsequently died than among surviving children. However, comparisons of 
anthropometricc data across geographic areas, population groups and calendar time were 
marginallyy affected by the survivor bias. The authors concluded that survivor bias needs to be 
takenn into account only if there are very large differences in mortality between the birth 
cohortss that are being compared. They suggested that the difference should be well over 50 
perr 1000 live births.12 Such differences are not very likely in our study in Zimbabwe, 
althoughh the exact mortality in the group lost to follow-up is unknown. 

Wee have summarised in a matrix the advantages and disadvantages of the three types of 
analysiss employed in the study in Zimbabwe (sec Table 7.18). The choice between a 
longitudinall and a cross-sectional design clearly depends on the purpose of the study, and 

Thiss is confirmed by Aim and Shariff( 1995): in a study on the determinants of child height in Uganda they 
demonstratedd that it may be necessary to make a correction for selection caused by child mortality, 
particularlyy if mortality rates are high. 



196 6 

alsoo has to be assessed in the light of local conditions and available resources. While in 
generall the merits of a cohort design have to be weighed against the relative simplicity of 
repeatedd cross-sectional measurements, a cohort approach enables to demonstrate more 
preciselyy the attribution of changes in nutritional status to household characteristics and 
changess at the household level. This will be shown in Chapter 8. 

TableTable 7.18: Advantages (-) and disadvantages (-) of three different types of analysis of anthropometric data 

ii Repeated cross-sections 

\\ of 'wider-fives' 

SamplingSampling error 

SelectionSelection bias 

CohortCohort effect 

EaseEase of data collection 

EaseEase of data analysis 

FurtherFurther analysis to explore 
causescauses of malnutrition: 
attribution attribution 

UsualUsual sample size 

-- Large 

++ Smalt 

-++ Absent 

++ Not labour intensive 

+-- Easy 

-- Merely allows 
identificationn of 
differdiffer en c es b e t wee n 
characteristicss of 
malnourishedd and well-
nourishedd children 
++ Large 

PairedPaired analysis 

+•'-- Intermediate 

++ •- Intermediate 

-- Present 

-- Labour intensive 

-- Difficult 

++ Allows identification 
ofof changes at the 
householdd level that 
mayy be responsible 

++ - Intermediate 

CohortCohort analysis 

++ Small 

-- Possibly large 

-- Present 

-- Labour intensive 

-- Difficult 

•+•• Allows identification 
off changes at the 
householdd level that 
mayy be responsible 

-- Small 

Wcc further reiterate that when interpreting the results of (repeated) cross-sectional 
nutritionall surveys and comparing them with other survey results, it is necessary to take into 
accountt possible differences in the age composition of the samples. In the case of Zimbabwe, 
forr example, this is important since height-for-age scores improve as children get older. 
Unequall representation of younger and older children in different samples would therefore 
affectt the study results. 

Discussion n 

Wee will now assess to what extent the above results obtained through three different methods 
off analysis are mutually complementary and how they compare with data from other sources. 
Wcc will further discuss whether any of the observed changes could be drought or HIV/AIDS 
related. . 

Thee matrix below summarises the main conclusions for each of the three methods of 
analysiss used (Table 7.19). In the urban area acute malnutrition as indicated by weight-for-
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heightt scores started deteriorating in 1996. especially among the very young children and 
thosee reaching school-going age. At the same time, there was an overall improvement in 
chronicc malnutrition as indicated by height-for-age scores, with a corresponding decrease in 
thee proportion of stunted children in most age categories. In the rural area, the weight-for-
heightt scores and the proportion of nutritionally wasted children were rather favourable in 
19933 and their worst in 1996. with some recovery in 1998. The overall height-for-agc scores 
unprovedd over the years, similar to the trend in the urban area. 

TableTable 7.19: Comparison of the results ol three different types ofanalysis of anthropometric data 

\\\\ 'cight-for-hcighl and 
wastingwasting in Chiltmgwiza 

Ileight-for-ageIleight-for-age and 

stuntingstunting in C 'hitimgwiza 

ItIt  eight-for-hcight and 
wastingwasting in Murehwa 
district district 

Height-for-ageHeight-for-age and 
stuwingstuwing in Murehwa 
district district 

rr  i 
RepeatedRepeated cross-sections Paired analysis C ohort analysis 

ofof wider-fives Z-scoress differ: best in 
"95.. worst in '98: "<> 
wastingg significantly 
worsee in "98 than in 
previouss years. 

Meann / -scores differ 
betweenn vears: 
improvementt between 
"955 and -98; % stunting 
nott significantly 
different. . 

Z-scorcss best in '93 . 
worstt in "96;"« wasting 
nott significantly 
different. . 

Z-scoress significantly 
differentt between vears. 
butt no clear trend; '95 
seemss better than other 
vears. . 

Feww significant changes, 
butt deterioration in 
Wll/.-scoress in all age 
groupss between '95 and 
"96;; some recovery 
afterwardss among older 
children:: younger 
childrenn have become 
moree wasted. 

Consistentt improvement 
off mean Z-scores in all 
agee categories 

Changess in Z-scores 
predominantlyy negative: 
"933 had the best scores. 
'966 the worst. 

Overalll improvement in 
Z-scoress in all age 
groups. . 

Noo uniform pattern; 
worstt scores for most 
agee categories in '94 and 
'96;; low prevalence of 
wasting,, except among 
6-77 years old children. 

Improvementt of Z-
scoress in all age 
categories,, but especially 
amongg the youngest 
children;; decrease in "« 
stuntedd children. 

Deteriorationn of Z-
scoress during two 
intervalss ( '93- '94. '95-
"96):: increase in "o 
wastedd children in all 
aa tie categories. 

Improvementt of Z-
scoress between '93 and 
'96:: decrease in "<> 
stuntedd children. 

Whilee the repeated cross-sectional surveys concern the under five years old children only, 
excludingg the ones that were five years or above, the paired analysis and the cohort analysis 
goo beyond that age range. The cohort analysis provides the most refined results since it 
concernss the same children throughout the study period. Moreover it yields extra 
information.. For instance, the relatively high prevalence of wasting among six and seven 
yearss old children would have remained unnoticed in the cross-sectional type ofanalysis. 
Moree importantly, the phenomenon of catch-up growth (recovery from stunting) emerges 
clearlyy from the cohort study, and to some extent from the paired analysis, but not from the 
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cross-sectionall analysis. 
Inn all three types of analysis it remains difficult to detect any associations with overall 

influencess such as drought and changes in macroeconomic and general social conditions 
withoutt taking into consideration household resources for food security and for the 
preventionn and treatment of illness. However, we may tentatively conclude that the massive 
droughtt relief operations of 1993 following the 1991 92 drought were successful in 
preventingg acute malnutrition in the rural area, while their termination, later in 1993. is 
possiblyy co-responsible for the observed deterioration in weight-for-height scores in 1994. In 
addition,, the poor weight-for-height scores of 1996 suggest a lag effect of the 1994 95 
droughtt - which did not trigger large relief operations in Murehwa district and possibly a 
deteriorationn in general living conditions due to the adverse macro-economic environment. 
Wee will elaborate this further in Chapter 8. when we investigate possible associations 
betweenn child nutritional status and specific household attributes. 

Droughtt is more likely to have an influence in the rural area than in the urban area because 
off rural households' greater dependence on agriculture. It is therefore remarkable that there is 
noo convincing evidence of an immediate negative effect that the 1994 95 drought may have 
hadd on child nutritional status: the height-for-age Z-scores seem not affected- and even the 
indicatorss of acute malnutrition (weight-for-height Z-scores and the percentage of wasted 
children)) in 1995 are not much different either from those of 1994. This is different from 
whatt we expected, but congruent with the findings of the study by Kinsey and Hoddinot 
(1996).. which we discussed earlier.'' They recorded low levels of child nutritional wasting in 
19922 and 1993. immediately following the severe 1991 92 drought, and attributed this to the 
massivee Supplementary Child Feeding Programme and other forms of drought relief. For the 
subsequentt two years (1994 and 1995) they found a significant deterioration, which they 
believedd was "almost certainly" the result of another poor rainy season (in 1994 95) and the 
reductionn in drought relief programmes after 1993. Although the three resettlement areas in 
whichh the study was conducted are not comparable to the communal farming area of 
Murehwaa district in our study, as we have pointed out already in Chapter 6. we may assume 
thatt the impact of the government relief programmes in 1992 93 and their subsequent 
withdrawall - was basically similar in nature, despite possible differences in programme 
coveragee between Kinsey's study areas and ours. It is important to recognise that the 
governmentt response to the 1994 95 drought varied between different parts of the country. 
Forr Murehwa district it should not be overestimated: the provision of relief aid was limited to 
thee free distribution of seeds and fertiliser and the Grain Loan Scheme. The district did not 
benefitt from the Child Supplementary Feeding Programme, school feeding or free food 
distribution,, which were focusscd on the more severely drought stricken areas in the southern 
andd south-eastern parts of the country. The lower weight-for-height scores in 1996 - in spite 
off the relatively good harvests in 1995 96 - is therefore likely to be related to the general 
economicc hardship, combined with a possible lag effect of the 1994 95 drought. It signifies 
ann ultimate depletion of household reserves, a phenomenon to which the collective public 

Seee Chapter 6 unci the beginning of the current chapter in the section on methods. 
Seee Chapter 6: just one household in our study cohort participated in the Grain Loan Scheme. 
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responsee has been inadequate. 
Wee suspeet that from 1996 onwards an increasing proportion of rural households used up 

theirr reserves and overstretched their capacity to absorb any further exogenous shocks. Those 
withh links to relatives residing in Harare or other urban areas - which is very common in 
Murehwaa district, as demonstrated in Chapter 6 - may have seen the opportunities to supple
mentt their rural incomes shrink, since life in the city became more expensive as well. 
Conversely,, some rural families may have experienced the return trom the city of one or 
moree relatives, who got excluded from formal wage employment. Others may have had to 
providee food and shelter to relatives affected by the AIDS epidemic. While the majority of 
householdss seem to have been able for several years to absorb the continuous stress due to 
repeatedd drought episodes and general economic adversity, it appears as though 1996 marked 
aa turning point. Chapter 8 will explore this further, by relating the observed changes in child 
nutritionall status in our two study areas to specific characteristics and changes at the 
householdd level. 

Ourr own study started in 1993 and therefore it does not provide any insight into the trends 
inn child nutritional status around the 1991 92 drought. It does not allow, for example, the 
detectionn of a recovery from poor nutritional status that may have occurred immediately after 
thee drought during the period of massive state intervention. Related to this, the absence of 
dataa on birth w eight for the children involved in our sample constrains the interpretation of 
thee observed trends. The observed recovery from stunting, for instance, would obviously 
havee been easier to interpret had the starting point of each and every child (i.e. height and 
weightt at birth) been known. The same may be true for the interpretation of weight-for-height 
scores,, since a recent article suggests that low birth weight is an important predictor of the 
prevalencee of nutritional wasting among children up to five years of age (Fernandez et a/., 
2002).. We have pointed out earlier in this chapter that it was not possible to collect reliable 
dataa on birth weight. 

Itt is remarkable that catch-up growth (or recovery from stunting) has taken place at all, 
sincee this is generally believed to happen only, as discussed earlier. ^ in the absence of 
unfavourablee environmental conditions. The emergence of a larger proportion of nutritionally 
wastedd children, on the other hand, does point at an increase in spells of acute food 
deprivationn and. or illness. HIV AIDS may be responsible for some of the deterioration in 
weight-for-heightt observed among the younger children in the cross-sectional analysis, but its 
influencee in the cohort children is likely to be very limited because of the small chances of 
survivall beyond the age of six."' It cannot be ruled out that - given the time of the year that 
wee took our measurements influenza and acute respiratory infections, especially when 
combinedd with vomiting, may have caused weight loss in this group of children. But at the 
samee time, food deprivation due to adverse environmental and socio-economic circumstances 
iss likely to have played a role. 

Apparently,, the deterioration in weight-for-height has not translated into poorer hcight-
for-agcc scores. This corresponds with some of the epidemiological evidence found elsewhere 

Secc the introductory section of this chapter, under the aetiology of stunting. 
Ibid. Ibid. 
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andd which we discussed earlier.' If any negative influence was to be expected at all. the 
episodess of illness and/or food deprivation may not have been sufficiently intense and/or 
prolongedd to have an effect on children's body growth. Alternatively, since the group that is 
mostt affected consists of children of school-going age in the latter half of the study period, it 
iss possible that any effect will take more time to become apparent. The timeframe of our 
studyy may have been too short to detect this. 

Thee emergence of nutritional wasting among older children in the cohort - both in the 
urbann and the rural area - prompted us to look a little closer at the nutritional status of school 
children.. School-based data on child nutritional status were not available from the two study 
areas,, but it was possible to conduct an analysis of secondary data from annual reports of the 
Hararee City Health Department. Each year since the late 1980s the department has been 
takingg height and weight measurements of all grade 1. grade 3 and grade 7 pupils of all 
primaryy schools in the 15 high-density suburbs of Harare. Overall, 80 to 90 schools and 
betweenn 45,000 and 50,000 children are involved annually (City of Harare, various annual 
reports).. The data set is rather unusual since most other nutritional surveys do not focus on 
childrenn above five years of age. 

FigureFigure 7.29 : Wasting rates among grade 1 and grade 3 pupils at Harare high density 
suburbb schools, 1992-1998 
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Wee compared the annual results of the period between 1992 and 1998 and found that 
stuntingg decreased somewhat, especially among grade 7 pupils. Wasting levels were very 

Wee refer lo the work of Martorell (1999), diseussed in the section on aetiology of stunting, earlier in this 
chapter:: children from three years of age onwards, even those from very poor localities, usually do not 
experiencee any growth faltering. 
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t—— Grade 3 boys 

Gradee 3 girls 
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highh in the early 1990s, especially among grade 1 pupils s (9-10%; see Figure 7.29). 
suggestingg acute food deprivation that may have affected the learning capability of the 
childrenn invoked. 

Thee 1997 annual report of the Harare City Health Department noted a significant increase 
inn the percentage of wasted children between 1996 and 1997 and suggested this could be 
attributedd to the economic hardships that the urban population was faced with. More striking 
though,, is the large decrease in wasting rates between 1994 and 1995. which suggest better 
dietaryy intake and or less disease. The school based data set from Harare suggests an overall 
improvementt between 1992 and 1998 which does not entirely support our observation of 
deterioratingg weight-for-height scores among school-age children in our own study in 
Chitungwizaa and Murehwa district. Undoubtedly the ongoing supplementary feeding 
programmee at selected schools in Harare is partly responsible for this improvement. The 
Cityy Health Department introduced this programme in July 1989 and since that time it has 
beenn operational in four out of the 15 high-density suburbs of Harare." 

Furtherr inspection of the same data set shows that there are large differences in child 
nutritionall status between different suburbs of Harare. The prevalence of wasting in one 
high-densityy suburb"1 is extremely high: it almost doubled in just one year, from 17% among 
gradee one boys and 13% among grade one girls in 1996, to 32% and 25% respectively in 
1997.. We found similar increases for grade 3 pupils. Several other suburbs have relatively 
highh wasting rates," while others have low rates of 1 % to 3%, which should be considered as 
normal.. This is congruent with our own data set from Chitungwiza and Murehwa district, as 
wee will highlight in Chapter 8. It is an indication of large geographic disparities (within 
confinedd areas) in child dietary intake and/or illness, which must have a background in a 
differentiall impact of the socio-economic environment on household welfare. 

Conclusion n 

Thee emergence of relatively large proportions of nutritionally wasted children in our two 
studyy areas is an indication of acute malnutrition and points at an increase in spells of acute 
foodd deprivation and/or illness. The high proportion of wasting observed among the one to 
twoo years old children in the urban area of Chitungwiza that were newly recruited into the 
studyy in 1998 is likely to be HIV/AIDS related, although food deprivation may have been co-
responsible.. Our cross-sectional analysis (unpaired: invoking the one to five years old 

Mostt of the children in Grade I in Zimbabwe are seven years old. 
Otherr relief programmes will have had little or no impact, since they were either targeted at children of a 
differentt age range (for example the CSFP| or not operational in urban areas (for example the Food-for-
Workk programme and the Grain Loan Scheme). 
Inn Dzivarasekwa. Hate lift". Mabvuku and Tafara high-density suburbs. 
Mufakosee high-density suburb. 
Itt is therefore remarkable and at the same time difficult to understand that the school supplementary feeding 
programme,, which has been qualified as "very successful" (City of Harare, various years), never 
reconsideredd its geographical coverage area despite clear evidence that some suburbs that were not covered 
weree in fact in ureater need of assistance. 
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children)) showed a very high proportion of wasting in Chitungwi/a in 1998 (almost 10°o). 
andd in Murchwa district two years earlier (nearly 5%. in 1996), which is the combined result 
off food deprivation and disease, including HIV AIDS. However. HIV AIDS is unlikely to 
havee had any influence in our cohort data set. School-age children in both the urban and the 
rurall area appear to be especially vulnerable to wasting and this can only be attributed to food 
deprivationn that is related to a deterioration in socio-economic circumstances. The very poor 
weight-for-heightt scores among the older age groups in 1998 are alarming since they signify 
widespreadd human suffering. 

Contraryy to our expectation, we did not find an overall increase in chronic child 
malnutritionn as measured by the prevalence of stunting in our two study areas. Height-for-age 
scoress rather improved over time, both in the urban and in the rural area, which we can only 
partlypartly attribute to the ageing cohort. This is surprising, especially for the rural area, which 
sufferedd not only from the general economic malaise and the increase in the cost of living, 
butt also and more directly than the urban area - from the drought in 1995 and subsequent 
reducedd agricultural output. It is in fact remarkable that catch-up growth (or recovery from 
stunting)) has taken place at all, since this is generally believed to happen only in favourable 
environmentall conditions. We expect the very poor weight-for-height scores detected among 
olderr age groups in 1998 to have led to more stunting in subsequent years, but because of the 
timeframee of our study we are not able to prove this. Likewise, we cannot exclude that there 
mayy be other long-term effects, such as impaired learning of the children involved, reduced 
labourr productivity and higher costs of health care and social programmes. In the 
Zimbabweann context, evidence has already been provided of long-term negative effects of 
childd stunting on age at which children start school, as well as on the number of grades of 
schoolingg completed (Alderman el al.. 2001). 

Inn the rural area, the 1994 95 drought did not have an immediate effect on child nutritional 
status,, which suggests that households managed to cope with the reduced harvests, or at least 
too protect their children from acute malnutrition. It is possible that the collective public 
responsee led by the Government offered some protection, but this should not be 
overestimatedd as the provision of relief aid and social welfare assistance in Murchwa district 
wass very limited (unlike in other parts of the country). The deterioration in weight-for-height 
scoress in 1996 in spite of the relatively good harvests in 1995 96 is likely to be related to 
thee general economic hardship and possibly a lag effect of the 1994 95 drought. It may 
signifyy an ultimate depletion o\~ household reserves and there has not been an adequate 
collectivee response to this. We presume that from 1995 onwards an increasing proportion of 
rurall households used up their reserves and overstretched their capacity to absorb any further 
exogenouss shocks. While for several years the majority of households thus seem to have been 
ablee to absorb the continuous stress due to repeated drought episodes and general economic 
adversity,, it appears as though 1996 marked a turning point, when the existing coping 
mechanismss no longer sufficed. Chapter 8 will explore this further, by relating the observed 
changess in child nutritional status to specific characteristics and changes at the household 
level. . 


