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Weight and height: the foundation of anthropometry 
and body composition

Nutrition screening and assessment initiate the nutrition care process 

of individuals and groups and are also core in nutrition monitoring and 

evaluation.1 Anthropometry is an objective nutritional assessment 

method, and, in the case of infants and children, growth monitoring is 

also a sensitive indicator of health status. Most quantitative nutrition 

research studies involving nutritional status include a description of 

the subjects’ weight and height. Among the advantages associated 

with weight and height are the universal use, ease of taking the 

measurements as well as availability and low cost of the necessary 

equipment. On the other hand, two publications in this issue2,3 argue 

that in different South African settings height measurement poses 

challenges, thereby justifying an analysis of the accuracy of available 

height estimation equations from segment lengths. In both cases the 

authors raise doubts about the performance of the equations tested. 

Estimations of weight and height are not limited to the prediction 

thereof from anthropometric segment lengths, but may also include 

self4,5  or surrogate (e.g. parental6) assessments, as well as judgement 

of body size from fi gural drawings, silhouettes or photographs.7 The 

measurement of mid upper arm circumference in lieu of body mass 

index (BMI)8 can also be added to this list.

When using or interpreting estimations of weight or height, the 

considerations below may be helpful.

If the estimations are intended as a screening procedure, then 

the nature and degree of resultant errors should be known. These 

errors may be random and/or systematic. The latter typically leads 

to bias in the form of consistent over- or under-estimation. Where 

the estimation is used in a classifi cation, its performance may be 

expressed in terms of parameters of diagnostic accuracy1,9 such as 

sensitivity and specifi city. False positives have resource implications 

and false negative rates result in missed opportunities. 

If the estimations are one part of a comprehensive nutritional 

assessment,1 then the effect of potential misclassifi cation may 

be modulated by the other elements of the assessment and an 

integrative (albeit potentially subjective) judgement by the nutrition 

professional. Estimations as once-off descriptions of current 

anthropometric status, as opposed to the use of these estimates 

for monitoring progress / impact of (nutritional) care, need to be 

interpreted carefully. Detection of changes within an individual or 

group, or differences between groups or between health and disease, 

are often what is needed.10 In the clinical setting, weight history 

(as opposed to current weight) is strongly emerging as diagnostic 

criterion for malnutrition.11 This approach is also evident in the 

commonly used Subjective Global Assessment (SGA).12 However, in 

South Africa many individuals appear to be unaware of their usual 

weight, and hence percentage unplanned weight change in a given 

period cannot reliably be determined, particularly by inexperienced 

professionals.

Where estimated weight and height are to be used for the calculation 

of the BMI, ideal body weight, phenotyping13 or the assessment of 

risk/morbidity and mortality (e.g. for non-communicable diseases), it 

should be remembered that that BMI as such is not the determinant 

of health and disease. The index aims to express body mass in a 

way that is minimally dependent on height. It follows that efforts 

aimed at improving estimation of weight (and not height) may be of 

greater value. The technical debate whether we should be talking 

about mass or weight has limited practical consequences. The use 

of the BMI is usually justifi ed by its linear relationship with body 

fatness, even though it has been pointed out10 that when fat mass 

determined by dual-energy X-ray absorptiometry scan (DEXA) is 

regressed on BMI, the standard deviation of residuals is considerable: 

about 3.2kg. This implies that body composition is the preferred 

approach when an association with morbidity is studied, particularly 

for individuals. Nevertheless, total body weight underpins most body 

composition techniques.10 The interrelatedness of weight, height, 

BMI and components of body composition may even call for cautious 

application of statistical methods.14

It has been argued that healthy body weight is not about a specifi c 

value or range, but about its role in a specifi c physical and functional, 

age and sex-specifi c metabolic context.15 South Africa, a country in 

transition with an extremely high prevalence of female overweight 

and obesity against the backdrop of stunting,16 deserves context-

specifi c anthropometric research, using appropriate technology. 

Issues such as sarcopenia, cachexia, sarcopenic obesity and 

metabolic healthy obesity cannot be ignored.17 

Using estimated weight and height for calculating a diet prescription, 

may exacerbate the error inherent to the underlying formulae. The 

limitations of resting energy estimation equations in general and in 

specifi c populations are well-documented.18 This body of evidence 

includes a South African study which showed that among overweight 

women none of the generally available equations performed 

satisfactorily.19 Similarly, the use of estimated weight for determining 

macronutrient (e.g. protein) requirements can be debated.

If anthropometry and body composition are to remain the objective 

pillars for assessing current and change in nutritional status, impact 

and risk of morbidity and mortality, then relevant measurements of 

good quality must form the foundation thereof. Estimation is only 

acceptable if, from the outset, the practitioner or researcher is fully 

aware of the implications of the errors that are to be expected, and 

of delayed nutrition care. The latter includes special circumstances 

such as emergency situations,20,21 non-mobile patients22 or people 
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with developmental challenges such as Down Syndrome23 or cerebral 

palsy.24 Overall, the emphasis should be on quality assurance of 

weight and height measurements. Physiological variability may need 

to be considered here, including short-term (within-day) body weight 

fl uctuations related to food/fl uid intake, urine/fecal output, but also 

within-week or -month variations, 25,26 as well as technical matters 

related to technique and equipment.  This is particularly critical in the 

anthropometric assessment of infants and children. Standardisation 

of techniques and implementation of good maintenance plans 

for equipment are not negotiable as precision in these basic 

measurements has to be ensured.

The relative importance of quick and crude estimations of weight and 

height versus multi-compartment techniques of body composition 

will remain a point of debate. The aim and use of the measurements 

should dictate the most appropriate choice. Whether we work with 

individuals or groups, in clinical practice or research, in a metabolic 

ward or community setting, does play a role. Since most sophisticated 

body composition techniques express the body compartments 

relative to weight and/or height, precise measurement of these will 

remain on the agenda. Cost, convenience, availability and skills as 

reasons for substituting weight and height estimations for the actual 

measurement thereof should only be considered when patient care 

is otherwise compromised. Then informed estimation is better than 

nothing. 

In the end, the purpose should be to fi ght the “skeleton”27 in the 

hospital or public nutrition closet. We concur with Souza et al.28 that 

this will not depend on new technologies, but on the wider adoption 

of precisely implemented nutrition assessment, followed by tailored 

nutrition intervention!

Friedeburg AM Wenhold, PhD; RD(SA). Senior lecturer, Department 

Human Nutrition, Faculty of Health Sciences, University of Pretoria, 

South Africa. 
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