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Including infants in nutrition surveys 

Experiences of ACF in Kabul city 
Claudine Prudhon is the head of the nutrition department in ACF HQ. Claudine is interested in improving the nutritional management of the under six month infants. The survey she writes about in this article was carried out by Stephanie Hanouet. 
Guidelines on nutritional survey methodologies currently stipulate that children between 6 to 59 months should be surveyed. This age group are generally believed to be the most vulnerable to nutritional stress. One of the main reasons for excluding children under six months of age from surveys has been the assumption that malnutrition will be rare amongst this age group as they are predominantly breastfed. However, in some situations malnutrition has been found to be a significant problem amongst infants during their first six months of life. Where nutritional problems are suspected amongst this age group, it may be appropriate to establish prevalence of malnutrition in the under 6 month population and the main factors leading to malnutrition. This is particularly important as the mortality rates of malnourished infants in traditional feeding centres is generally higher than that of the over 6 month feeding centre population suggesting that some other form of care may be more appropriate. However, the assessment of nutritional status of children under 6 months presents practical difficulties with measurements and standards. The interpretation of the results may also be difficult as poor nutritional status in infants may be related to intra-uterine growth retardation or lactation and feeding practice problems which in turn could be due to a variety of factors. 

Action Contre la Faim had been running MCH activities, supplementary and therapeutic feeding centres and health education sessions through feeding programmes, in Kabul city during 1998. About 10% of the admissions in the therapeutic feeding centres were children under 6 months, admitted with a weight-height of less than 70 % or too weak to suckle properly. In order to better understand the extent and nature of the malnutrition problems in this age group Action Contre la Faim undertook an evaluation of the nutritional status of children under 6 months, in Kabul city in Afghanistan in January 1999. This survey was carried out in conjunction with an anthropometric survey of 6-59 months old children, using a cluster survey methodology. When a child aged between 1 week and 6 months was present in the surveyed families, their measurements were also taken. Questions about exclusive breast-feeding practices were included in the questionnaire. 

Practical difficulties 
First of all, it was very difficult to straighten small infants in order to get accurate measurements of height with a standard measuring board. There were no practical problems measuring weight, although using a salter scale with 100 g calibrations, probably led to imprecision given the weight range of the age group. Some of the team members were afraid to take measurements of small babies not being used to handling infants so small and fearing they might hurt them. 

The NCHS reference values of weight for height were based on growth curves of bottle-fed children, and there is some evidence that breast-feeding infants may have lower growth rates. Using NCHS standards may therefore be inappropriate. Also, the NCHS reference values have only been calculated for children of 49 cm and above. However, high risk infants less than this height may be encountered who have been severely affected by intra-uterine growth retardation and have extremely low weights. 

Another problem emerged to do with sample size. If we wanted to have good precision we would have needed to have measured about 900 infants under 6 months. The Kabul survey only found 132 children in the 900 families surveyed. If we had wanted to survey 900 infants the survey would have been much more time and resource consuming. 

Results and comparison with the nutritional status of 6-59 months old
Of the children measured (132), 20 were less than 49 cm. The results show that the nutritional status of children less than 6 months old (table 1) was about the same as that of the older ones (table 2). However, the confidence interval was large. Of the infants under 49 cm, 80% were less than 1 month old. Their mean weight was 2.8 Kg, ranging from 1.7 to 3.7, indicating a low weight in these children. Of the surveyed children 74% were exclusively breastfed. Those on mixed feeding were receiving tea, biscuits, bread, family meal, porridge or milk. The percentage of non exclusively breastfed was higher among the sample of malnourished children, but a causal relationship could not be proven from the data. All children under 49 cm were exclusively breastfed. 

Interpretation and action
These results suggest that the nutritional status of children under 6 months of age in Kabul city is no better than the older children. However, more information is required to better interpret these results. Action plans are difficult to formulate precisely as poor nutritional status in this age group may be related to intra-uterine growth retardation or feeding practices after birth. Given this lack of understanding, the best way to deal with the problem at population level may well be to focus resources on both maternal and child health and nutrition in order to prevent intra-uterine growth retardation and the deterioration of the child's nutritional status after birth. 

The weight gains of the infants treated in the feeding centres were between 15 and 20 g/kg/day. On discharge from feeding they had ascending growth curves and were breast-feeding sufficiently well to ensure growth. However, there was a high default rate amongst these patients. 

There is clearly a need to improve the methodology for both assessing the nutritional status of children under six months of age and the factors leading to poor nutritional status. There is also considerable scope for improving the care of malnourished children under 6 months old, as it appears that traditional feeding centres are probably not the best place to deal with these children. 

	Table 1 Nutritional status using weight-height index of infants 1 week - 6 months of age, Kabul, January 1999 

	 
	SEVERE
	GLOBAL

	Z-Score
	0.0 %
	6.1 %

	95 % Confidence Interval
	-0.3 - 6.8 %
	1.8 - 15.7 %

	% of the median
	1.3%
	6.0%

	95 % Confidence Interval
	-0.2 - 8.2%
	1.9 - 14.8 %


No oedema cases were recorded 
	Table 2 Nutritional status using weight-height index of children from 6 months to 5 years of age, Kabul, January 1999

	ACUTE MALNUTRITION
	SEVERE
	GLOBAL

	Z-Score
	1.0 %
	8.7 %

	95 % Confidence interval
	0.3 - 2.6 %
	6.9 - 10.8 %

	% of the median
	0.5 %
	6.0 %

	95 % Confidence interval
	0.1 % - 1.9 %
	4.1 - 8.8 %


3 oedema (kwashiorkor) and 6 marasmus cases were found 
For further information contact: cprudhon@acf.imaginet.fr 

Comment on: Including infants in nutrition surveys Experiences of ACF in Kabul city 

By Michael Golden, Department of Medicine and Therapeutics, University of Aberdeen, AB25 2ZD, Scotland. 
Perinatal mortality and birth-weight reflect the quality of the intrauterine environment and complications of birth. Neonatal mortality results mainly from early infection and neonatal care. Most children with severe obstetric problems die before their first birthday. The difference in mortality rates between rich and poor countries, although substantial, is not as startling in infancy as in the 1-5 year age range. Consequently, Ken Standard, Jellife and others, in the 1960's, suggested that the 1-5 year mortality rate should be used to assess the degree of nutritional deprivation of a population. This mortality statistic was subsequently adopted by the international community, and a great deal of data collected and collated. In designing the original cluster survey methodology to examine nutritional status, this age was naturally also chosen, although the range was extended to include the 6-12 month old child. 

Even though the original concept was to use measurements of nutritional status of this age group as an indicator to assess the nutritional status of the whole community, services recommended as a result of nutrition surveys were targeted almost exclusively at the 6-60 month age group. All the other age groups, the infant, the older child, the adolescent, the mother and father and the elderly have been ignored because data have not been collected and the original concept of using this group as a mirror of the whole population has been lost. Now we are realising that other age groups may indeed be at risk and need help in certain situations. 

ACF is to be congratulated for collecting data on infants and attempting to address the problem of the infant in Emergency situations. Unless data, such as these are routinely collected and reported the problems of the young infant will continue to be ignored. Claudine Proudhon's report highlights that there is a problem to be addressed. However, she recognises that there are difficulties in assessment and interpretation of the results. We also do not yet know the best way to manage the malnourished infant. In the West a whole medical speciality devotes itself to these patients: they have their own dedicated wards, laboratories, equipment, nurses, doctors and consultants, community nurses and health visitors. In the emergency situation infants are largely left to fend for themselves, in the hope that mothers will universally breast feed. It is an article of faith of many that every breastfed infant is axiomatically well nourished. This is clearly not the case; anyone who has spent time with impoverished people recognises this all too clearly, but those at the 'coal face' rarely have a voice and there seems to be a taboo about questioning the received wisdom. At any rate, none of us want to give any comfort to the multinational breastmilk substitute purveyors, so the problems are ignored out of a false sense of solidarity. Recognising the failing infant who needs help, investigating the causes, treatments and prevention, generating protocols and policies, will give no comfort to the multinationals, for they have no place to play in solving this problem, and have often had a place in its creation. 

There are nine 6-month periods between 6 and 59 months of age - if 900 such children are being surveyed then one would expect the number found in the ACF survey. 132 infants is not a trivial sample. The survey teams are visiting the houses; the extra effort required to collect these data is trivial compared to their value. 

Let me now address some of the problems highlighted in Claudine Prudhon's article. 

The use of a scale with divisions of 100g
Figures 1 & 2 show the error that is incurred in computing the weight-for-height if the weight is recorded with an error of 100g, the height with an error of 1 cm or if both errors compound one another. For an infant of 55cm the computed weight-for-height can vary from 64 to 76% (Z-score from -2.5 to 3.5). If such an error was systematic then a true prevalence of malnutrition of about 6% could be computed as 15% or 2%. Clearly, the weights and heights have to be taken to a greater degree of precision with small children. The confidence intervals Claudine has computed do not include a factor for these errors - she has reported the computed statistical confidence interval from sampling. With a large enough sample these become very small. Systematic error does not get smaller with sample size (such as routinely rounding up the measurement to the next 100g or cm). We assume that in Claudine's survey there was no systematic rounding or digit preference and positive and negative errors cancel each other out. 

Figures 1 and 2 below show: The effect of 100g error in weight or 1 cm error in height on the computed % of median, and Z-score of malnourished children with an actual value of 70% or -3Zscore units. 
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In table 1 I give the last digits for weight and height from a survey in Monrovia of infants and children. It is clear that there is digit preference - in this case for weights ending in 0 and 6 and heights ending in 0.0 cm and 6.0 cm. This bias will potentially affect all surveys - but will be particularly significant in the measurement of young infants. Perhaps digit preference should be reported with surveys? 

If the measurements are being used for screening, so that individual children are being chosen to enter a program then errors of this magnitude are much more important than for a survey where there is a tendency for the errors to cancel each other out. In screening, many of the non-malnourished infants will be included and many malnourished ones excluded from programs. 

The causes of malnutrition in this age group
An analysis I was involved in some years ago in Jamaica on marasmic infants and children, where we had accurate birth-weights, showed that the influence of birth-weight on current weight-for-age remained significant until after 18 months of age. In other words, many of the over 6 month old children will be 'malnourished' partly as a result of the intrauterine environment that they experienced. This is particularly so for weight-for-age and height-for-age but not as much for weight-for-height. The extent to which weight-for-height of an infant, of say 3 months, is influenced by anti-natal events and by post-natal nutrition in developing countries is not clear. Concomitant records of weight for crown-heel-length at birth (as well as birth weight) could be taken from the obstetric services when anthropometric surveys on infants are carried out. 

Risk of Death
Malnourished infants undoubtedly have a high mortality rate. In the therapeutic feeding centres the following mortality rates by age group were found: 

	Age
	Dead/Admitted
	%Mortality

	0-5
	97/565
	17.2 

	6-11
	155/1288
	12.0 

	12-17
	142/1414
	8.3 

	18-23
	53/899
	5.9 

	24-29
	142/1778
	8.0 

	30-35
	73/900
	8.1 

	36-47
	77/1029
	7.5 

	48-59
	41/747
	5.5 

	total
	780/8620
	9.0


This shocking mortality statistic reflects the inherent vulnerability of the young infant. They are much more susceptible to hypothermia, hypoglycaemia and infection than the older infant and child. The margins for error in their treatment are much smaller. The staff of a normal TFC in an emergency programme are not trained and equipped to look after infants - they should be, especially where 10% of admissions are for these infants. 

There is also a problem with the standards, as Claudine points out, and new standards are being generated by WHO. BUT this will not solve the problem - it may even exacerbate it! This is because the present standards derived from predominantly bottle fed American infants are higher than most normal breast-fed infants. So if the normal standard is lowered, then the cut off points will also be more stringent and fewer infants will be classified as malnourished. But then how do we account for the very high mortality risk of the infants that are being admitted at the moment with the present criteria! When the new WHO standards are introduced many of these infants will not be admitted because they are no longer classified as malnourished. They will then die at home instead of in the TFC! Probably they will be given a different diagnosis because the changed standards will then mean that they are not malnourished. But they will be just as dead. 

There is another major problem with the present survey methodology. In the MSF guidelines it says that children that are measured and weighed should be 6-59 months OR 65 - 110 cm. In many surveys the height cut off is used as ages are not generally known. But many societies have a major degree of stunting. So that even children of 12 months can be less than 65cm. For this reason WHO recommends (Field guide to rapid nutritional assessment in Emergency, 1995) using 60-110 cm where the population is 'stunted' (just how stunted the population has to be to change the cut-off is not stated). When both criteria are used those in the population that are over 6 months but less than 65 (MSF) or 60 (WHO) cm will be systematically excluded from the sample. They will also now be excluded from the infant survey because they are over 6 months. 
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Figure 3 shows the height-for-age of the children in a nutritional survey from Monrovia, Liberia, and the concomitantly measured 0 to 5 month old infants (and 11 six month old infants who were excluded from the main survey because they were short) from the same households (Corbett M, Grellety Y and Golden M, unpublished). The same methods that Claudine described from Kabul were used. In this survey there were 950 children and 192 infants. The graph clearly shows that if a cut off point of 65 cm is used then all the 6 month old children are of normal height (by selection) and it appears as if stunting starts very rapidly at this point. When the infants are examined it is clear that the population is shorter than normal at birth, and becomes progressively worse from birth with a deterioration from 4 months. When all the children are included in a single analysis the dashed line is obtained. This gives quite a different impression of when the problems of these infants start and their prevalence by height grouping. It is likely that stunted children are also more at risk of wasting. Thus, using height AND age will bias the results. One or other criterion should be used, but not both. 

However, unlike the results from Kabul, in this survey moderate malnutrition prevalence was quite different for young infants and older children although the prevalence of severe malnutrition by % of the median was very close. 

	 
	N
	<-2Z
	<80%
	<-3Z
	<70%

	0-5
	192
	3.6%
	5.7%
	1.0%
	1.0% 

	6-59 
	950
	24.5%
	18.2%
	2.9%
	0.8%


Neither the pattern seen in Kabul nor in Monrovia is necessarily repeated elsewhere. For this reason data from other emergencies should be collected and analysed. Data on other age groups apart from the 6-59 month old child should also be collected and reported to improve our understanding of the extent of infant malnutrition. 

It should be noted that the 70% of the median and -3Z score lines, when plotted on a chart cross at about 65cm. Above this height more children will be admitted to a program using the Z-score criteria than the % of median. Below this height more children will be admitted with the % of median than the Z-score. The % of median line is closer to the risk of death line in this respect, and is one of the main reasons for continuing to use the % of median rather than the Z-score for admission to therapeutic or supplementary feeding programs, notwithstanding the mathematical elegance of the Z-score. In terms of risk of death in the community both measures are untested. 

In conclusion, I applaud ACF's effort in collecting and reporting these data, hope that others follow suit and that RNIS reports the data. There should be a co-operative operational research program using the resources of the many NGOs collecting data. The raw data should be made freely available for collective analysis by those trying to tackle the problems of the infant in emergencies; that way we could move forward on a broad front and much more rapidly than at present. 

Note: Theoretical calculations of error and also the Monrovia data was collected Mary Corbett during her MSc Program - this study was done in collaboration with Yvonne Grellety and the team in ACF Liberia. 

	Table 1

	Digit
	Weight 0.1kg
	Height 0.1 cm
	Height 1 cm

	 
	#
	%
	#
	%
	#
	%

	0
	173
	15.1
	758
	66.4
	172
	15.1

	1
	101
	8.8
	19
	1.7
	89
	7.8

	2
	96
	8.4
	21
	1.8
	71
	6.2

	3
	105
	9.2
	15
	1.3
	109
	9.5

	4
	108
	9.5
	9
	0.8
	102
	8.9

	5
	114
	10.0
	274
	24.0
	121
	10.6

	6
	132
	11.6
	11
	1.0
	148
	13.0

	7
	104
	9.1
	22
	1.9
	80
	7.0

	8
	104
	9.1
	7
	0.6
	115
	10.1

	9
	105
	9.2
	6
	0.5
	135
	11.8


Evidence of digit preference in nutritional surveys. If the digits are recorded at random then each digit should occur 10% of the time on average. The weight was measured to the nearest 100g, in 15% of cases the recorded number ended in x.0 kg - there was also a preference for the digit 6. Height should have been measured to the nearest 0.1 cm. In 66% of cases this was rounded to the nearest whole centimetre and in 24% of cases to the nearest 0.5 cm. There is even evidence that the height was rounded up and down to the nearest 10 cm as 15% of heights ended in x0.0 cm and again 6 was a preferred number with 13% ending in x6.0 cm. This is evidence that the effect of 100g and 1 cm errors on the computed prevalence of malnutrition in infants might be an underestimate of the true error in terms of height. The graph shows that an error of 1 cm in height has a much larger effect on the result than an error of 100g in weight. 
