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Abstract

Review Article

Anthropometry, which can be described as the systematic study of the human body, is one of the key methodological
tools in the field of biological anthropology that is used to assess the growth and development. It provides a non-invasive
and cost-effective and highly applicable method of determining nutritional status, health status, and biological variability
among communities. The current review critically summarizes the recent literature on the significant anthropometric
methods, such as stature, body weight, body mass index (BMI), circumferential measurements, and skinfold thickness.
Also, derived measures like height- for-age, weight- for-height and BMI- for-age are analyzed relative to their
interpretative quality based on international growth standards. The review also addresses the methodological rigor, its
use in clinical and population health settings, and the limitations that are inherent in anthropometric methodology. New
innovations, such as digital tools, and Al-assisted growth modelling are also brought up. In general, anthropometry
remains an inevitable method of measuring the growth and development of humans under a standardized protocol and

context-specific interpretation.
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1. INTRODUCTION

Anthropometry is an essential part of biological
anthropology which is concerned with the quantitative
determination of dimensions of the human body. The
field offers the necessary instruments to analyze the trend
of growth, development, and variation among and
between populations. Growth is quantifiable changes in
body size whereas development is qualitative changes in
physiological as well as functional functions with time.

Anthropometric measurements are  very
common in modern studies and clinical practice because
of the simplicity of the process, cost-effectiveness, and
ability to apply to various settings. These techniques are
especially useful in the resource-constrained
environment where a high level of diagnostic equipment
might not be easily available. The anthropometrical
indicators are considered a proxy of nutritional health
and health in general, which makes it possible to detect
the abnormalities of growth and the risk of diseases early
[1]. Current world studies have shown a drastic change
in anthropometry trend especially in the increasing
obesity rates and chronic under feeding in developing
countries [2]. These trends highlight the importance of

using anthropometric measurement in resolving global
health issues.

2. MATERIALS AND METHODS

The given study takes the form of a narrative
review, summarizing the recent academic publications
published.

2.1 Data Sources
A comprehensive literature search was conducted using:
e PubMed
e Google Scholar
e Official reports from international health
organizations

2.2 Inclusion Criteria
Studies were included if they:
e  Were peer-reviewed and published
e Focused on anthropometric techniques or
growth assessment
e  Were written in English
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2.3 Exclusion Criteria
The review excluded:
e Non-peer-reviewed or anecdotal sources
e Studies lacking methodological clarity
e Publications not directly relevant to
anthropometry

2.4 Data Analysis

The literature that was selected was analyzed
thematically. Themes such as measurement methods,
derived indices, methodology issues as well as new
innovations were identified. In this way, it was easy to
synthesize the existing knowledge in a systematic
manner.

3. Anthropometric Techniques
3.1 Stature (Height)

The height or stature is one of the most basic
anthropometric measurements; it is used to assess human
growth and long-term nutritional condition. It reflects an
increase in growth through the genetic, environmental
and nutritional factors throughout time. Height unlike
body weight can vary over a time thus making it a stable
indicator of chronic health and nutritional status. Straight
standardization is necessary during measurement of
stature which is normally done in stadiometer with the
person standing in an upright position with heels in
contact and the head in Frankfurt plane to assure
accuracy and repeatability.

Height is also of great importance during the
pediatric examination, in which abnormality in height
development can be a sign of chronic under nutrition or
a disease condition. Low height-for- age, also known as
stunting, is an indicator of long-term nutritional
deficiency and frequent infections in the early years. This
type of growth impairment may lead to the long-term
effects of decreased cognitive development and the risk
of morbidity in adulthood [3].

Interpretation of height data however should be
done with caution, considering population specific
genetic and ethnic variations. Social economic status,
dietary habits, and access to health care are also other
environmental factors, which play a major role in
determining stature. Thus, the accuracy of height
measurements should be most informative when they are
compared with standardized growth references, e.g.
those generated by the World Health Organization.

In general, stature is an anthropometric
parameter that is a reliable and widely used parameter in
the field of biological anthropology and in the context of
the health of the population. It is imperative because it
enables us to determine the actual health status of the
population, child growth, and chronic nutritional
deficiencies as it can be used to measure the long-term
growth trends.

3.2 Body Weight

BMI is also an essential anthropometric
parameter indicating the total mass of a person and
giving an idea of the current nutritional and health
condition. In contrast to height, body weight is very
responsive to the changes in the short-term and thus it is
especially effective in tracking the acute conditions like
recent illness, dehydration or rapid weight loss. The
calibrated weighing scales are normally used to measure
it under standardized conditions and thus accuracy.

Weight is a significant parameter in the clinical
and field environment, particularly in the diagnosis of
conditions like undernutrition, wasting and obesity.
Weight-for-age is often used as a general indicator of
nutritional status in children but it fails to differentiate
between acute and chronic malnutrition. Quick
fluctuations in body weight can also be an indicator of
urgent health problems and need to be addressed in time

[4].

Body weight, in spite of its practical value, is
limited. It fails to give data regarding body composition,
including the fat, muscle and bone mass. Consequently,
similar people in terms of weight, can have vastly
different health statuses. In the case of the body weight,
higher body weight can be associated with the excess fat
or more muscle mass, which possess different health
implications.

In order to circumvent these constraints, body
weight is commonly combined with  other
anthropometric measures like height, BMI as well as
circumferences. The combination of the two methods
enhances the precision of nutritional evaluation and the
possibility to have a more detailed view of the health
condition of a person. Therefore, body weight is a
necessary yet supplementary measure in anthropometric
measurement.

3.3 Body Mass Index (BMI)

Body Mass Index (BMI) is among the most
popular anthropometric indices of determining
nutritional status among adults and children. It is
obtained by dividing the body weight by the square of
height in meters (kg/m 2). This basic equation enables
one to classify oneself as either underweight, normal
weight, overweight, or obese and hence BMI is a
convenient instrument either in the clinical or the general
public health practice.

The usefulness of BMI is especially in its
convenience of measure and the fact that it can be applied
to large populations. It is normally employed in
epidemiological research to determine the prevalence of
obesity and associated health risks such as
cardiovascular diseases, diabetes and metabolic
disorders. BMI-for-age is desirable in children and
adolescents, where there are differences in growth and
development in different age groups [5].
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Figure 1: Illustrating Anthropometric technique

Notwithstanding, BMI has a number of
limitations, which should be taken into account. Its main
weakness is the fact that it cannot distinguish fat mass
and lean body mass. An example is the case of athletes
with high muscle mass that might be considered obese or
overweight even when they have low body fat. On the
same note, even people with normal BMI can still be
having excess body fat which is called normal-weight
obesity.

Considering these shortcomings, BMI cannot be
used alone as a diagnostic instrument. Rather, it is to be
viewed in conjunction to other anthropometric measures
like waist circumference, skinfold thickness or body
composition analysis. Although it has its flaws, BMI is a
handy and acceptable screening method of determining
nutritional health and those people who are at risk of
health-related problems.

3.4 Circumferential Measurements

Circumferential measurements are essential
anthropometric measurements applied in determining
body composition, fat distribution as well as muscle
mass. These measurements consist of measuring the
circumference of certain body parts with the help of a
flexible measuring tape, with the standardized
procedures to maintain the accuracy. They are applicable
especially in clinical practice as well as field-based
studies because they are simple and cheap.

Waist circumference is one of the most widely
used measurements that give the estimation of the central
or abdominal obesity. Waist circumference is closely
correlated with the high risk of developing metabolic
disorders, including cardiovascular disease and type 2
diabetes. The other parameter that is commonly used is
the mid-upper arm circumference (MUAC) that is
particularly effective when evaluating nutritional status
in children and expectant women in low-resource

environments. MUAC is a quick assessment device of
recognizing acute malnutrition and does not involve the
use of complex equipment.

Another  important measure is  head
circumference especially in young children and infants.
It is an indication of brain growth and development and
is applied to identify abnormalities like microcephaly or
hydrocephalus. Head circumference should be
monitored regularly to develop an early diagnosis of
developmental disorders.

Circumferential measurements are very popular
in epidemiological surveys and community health
programs as they are simple to measure and do not need
much training. Nevertheless, measurement precision is
conditional upon the appropriate methodology and
measurement ~ procedures. In  general, these
measurements give useful information about the state of
health and nutrition in addition to other anthropometric
measurements. [6]

3.5 Skinfold Thickness

Skinfold  thickness = measure is  an
anthropometric technique that is applied to determine the
composition of subcutaneous fat and total body fat. It
entails measurement of skinfolds thickness at certain
parts of the anatomy using special callipers like triceps,
biceps, subscapular and suprailiac areas. These
measurements are premised on the fact that a large
percentage of the total body fat is stored under the skin.

The method is especially effective in the
research and clinical environments where a more
comprehensive study of the body composition is
necessary. Skinfold measurement is capable of giving a
fairly accurate value of body fat percentage when done
correctly. They are frequently combined with predictive
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equations to estimate the nutritional status and track the
body composition changes with time [7-9].

Skinfold measurement is however technical and
should be trained to make it reliable. Measurement errors
can be caused by variations in technique, inappropriate
location of the site and inter-observer differences. Also,
the technique can be less precise in persons with

excessive obesity or low body fat. Irrespective of such
shortcomings, the skinfold thickness is a useful
anthropometric measure because it is non-invasive and
comparatively inexpensive when compared to other
sophisticated imaging measures. It is common in field of
sports science, nutrition studies and body health
evaluation to determine accumulation of body fat and
general health status.

Table 1: Major Anthropometric Measurements and Their Significance

Measurement Description Significance

Height (Stature) Linear body measurement Indicates long-term growth

Weight Body mass Reflects short-term nutritional status
BMI Weight/Height? Classifies nutritional status

MUAC Arm circumference Assesses malnutrition (field use)
Waist Circumference | Abdominal girth Indicates central obesity

Skinfold Thickness Subcutaneous fat measurement | Estimates body fat percentage
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Figure 2: Anthropometric instruments; (a) Skinfold Calliper (b) Head measuring tape (c) Infantometer (d) Spreading Calliper
(e) Stadiometer (f) Mid-upper arm circumference tape
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4. Anthropometric Indices

Anthropometric indices are standardized
measures, which are based on simple body
measurements (height and weight) which are aimed to
give a clear picture on human growth and nutritional
status. These indices can be used to make comparisons
among people and populations because instead of
interpreting the raw values separately, these indices are
compared to age- and sex-specific reference standards.
They have extensive applications in the fields of
biological anthropology, pediatrics, and public health to
track growth patterns and detect deviations to the healthy
development [10].

Height-for-age is one of the most popular
indices that indicate linear growth and nutritional status
in the long run. Low height-for-age value is a sign of
stunting, in turn, a symptom of long-term
undernourishment, frequent infections, and poor
environmental factors. Stunting does not only have a
physical developmental impact but also a long-term
developmental effect of cognitive growth and
productivity in adulthood [3].

Weight-for-height is also another vital index
that is used to determine body mass in relation to height

and is mainly used in the detection of wasting. Wasting
is an indication of acute malnutrition and usually it is
caused by recent illness or improper dietary intake. The
index is most applicable in emergency and clinical
practices when there is a need to provide nutritional
assessment quickly [4].

Body mass index (BMI)- for-age is a commonly
applied method of assessing overweight and obesity in
children and adolescents. This index is more appropriate
in young people as opposed to adult BMI because it takes
into consideration the growth changes with age. It is
useful in the detection of early risk factors of metabolic
and lifestyle-related conditions [5].

These indices are normally represented by Z-
scores, which are used to show the number of standard
deviations that a measurement is not equal to the
reference median. This method can be used to ensure that
the interpretation is consistent across various populations
by international standards [11]. On balance, the
anthropometric indices are the necessary ones to identify
the abnormalities of the growth early and to apply the
specific health and nutrition interventions.

Table 2: Anthropometric Indices and Interpretation

Index Formula / Basis | Interpretation

Height-for-age Height vs age Stunting (chronic malnutrition)
Weight-for-age Weight vs age Underweight
Weight-for-height | Weight vs height | Wasting (acute malnutrition)
BMI-for-age BMI vs age Overweight/Obesity

Table 3: WHO Z-score Classification

Z-score Range | Interpretation

>+2 SD Overweight

+1to+2 SD Risk of overweight
-2to +1 SD Normal

-3 to -2 SD Moderate malnutrition
<-38D Severe malnutrition

5. Growth Standards and Reference Systems

Growth standards give a guideline on the
understanding of the anthropometric data. The WHO
growth standards are founded on the data of healthy
children brought up under the optimum conditions and
are regarded to be universal. The latest updates also focus
on the fact that it is necessary to apply such standards to
global comparisons but also emphasize the necessity of
population-specific references in some scenarios [10]. In
such countries as India, specific region-specific growth
charts have already been created to consider genetic,
environmental, and socioeconomic factors [12,13,14].

6. Applications of Anthropometric Techniques
6.1 Nutritional Assessment

Anthropometry is important in determining
undernutrition as well as over nutrition. It is common in

the clinical and community settings to track nutritional
interventions [4].

6.2 Public Health

The anthropometric data are required to
determine the health of the population and make policy
decisions. They assist in monitoring the trends like
stunting, wasting and obesity.

6.3 Clinical Applications

Anthropometry can be used in clinical practice
to diagnose growth disorders, endocrine, and chronic
diseases [15]. Anthropometric techniques are valuable
for assessing growth and health, enabling identification
of illness risks. For children, height and arm size are
measured to evaluate nutrition and growth issues, while
for adults, these measurements can indicate muscle loss
or obesity. Utilizing charts aids in intervention decisions,

| © 2026 Scholars Academic Journal of Biosciences | Published by SAS Publishers, India

| 484




Bushra et al, Sch Acad J Biosci, Jun, 2026; 14(6): 480-486

and integrating computer technology enhances care
delivery, even in resource-limited settings. Overall,
anthropometric assessments benefit individuals of all
ages.

6.4 Biological Anthropology

Anthropometry is a branch of anthropology that
has helped to study human diversity, adaptation and
evolutionary events, which provide information on how
the population reacts to environmental forces [16].
Biological anthropology studies body measurements to
investigate human evolution and adaptation, examining
influences on height and development through head
shapes and arm lengths. It compares fossils and modern
humans to understand genetic and environmental
interactions, highlighting growth patterns in various
populations. The field also explores human migration
and settlement, aiming to elucidate bodily changes and
adaptations over time.

7. Methodological Considerations

The precision of anthropometric measurements
requires a high level of compliance with the established
guidelines. The issues of calibration of the instruments,
training of the observer and repetition of measurements
are important in reducing error. An error in measurement
may occur as a result of technical variation, or biases in
the observer. Thus, quality control should be considered
in the research and clinical context [17].

8. Limitations
While anthropometry is highly practical, it has inherent
limitations:
e [t does not directly measure internal body
composition
e Results may be influenced by genetic and
environmental factors
e It may not detect early or subclinical conditions

Despite these limitations, anthropometry remains a
valuable screening tool when used appropriately.

Table 4: Advantages and Limitations of Anthropometry

Advantages Limitations
Non-invasive Cannot directly measure body composition
Low cost Requires standardization

Easy to perform

Observer error possible

Suitable for large populations | Limited sensitivity in early disease

9. Recent Advances

The latest progress has made a great
contribution to the anthropometric assessment. Growth
indices can be calculated accurately using digital
software like WHO Anthro. To calculate anthropometric
measures, including height-for-age and BMI-for-age, the
WHO developed the software program WHO Anthro
that uses standardized reference data. It will help in
assessing the growth and nutrition of the children below
the age of five years and promote consistency in data
collection and reporting across the world. It is common
in both public health programs and research to monitor
child development and identify malnutrition and can read
dBase files on IBM-compatible systems.

Besides, the new technologies (such as artificial
intelligence) are already being incorporated into the
growth prediction models, enhancing accuracy and
predictive power [18]. Such developments are
broadening the scope and application of anthropometry
in current studies.

10. DISCUSSION

The anthropometric methods remain crucial in
the measurement of the growth and development of
humans. They are of great value, especially in large scale
research and low resource settings due to their simplicity
and cost effectiveness.

Nevertheless, the restrictions of more traditional
ways of doing things point to the necessity of
incorporating more modern technologies and
supplementary assessment instruments. An
anthropometric methodology that involves the use of
molecular and imaging methods can be used to have a
more holistic picture of human development.

11. CONCLUSION

Anthropometric methods are still essential in
assessment of growth and development of humans. They
give important information on nutritional conditions,
morbidity, and demographics. The pertinence and
precision of anthropometric tests are likely to become
even greater with the continued technological and
methodological progress.
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