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Abstract 
The evaluation of methods of determining indicators of physical development in children and adolescents is an important 
aspect of population-based research. This scientific article presents a comprehensive review of various methods used to 
evaluate physical development in this population, including anthropometric measurements, bioelectrical impedance analysis, 
and dual-energy X-ray absorptiometry. The article discusses the advantages and limitations of each method and their 
applicability in different settings. The importance of accurate and reliable indicators of physical development in children and 
adolescents cannot be overstated, as they provide critical information for assessing health and wellbeing, monitoring growth, 
and identifying potential health risks. This article aims to provide researchers, clinicians, and public health practitioners with 
a better understanding of the various methods available for evaluating physical development indicators in children and 
adolescents and their implications for improving health outcomes. 

1. Introduction 

Physical development is a crucial aspect of normal 

growth and development in children and adolescents. It 

is an important indicator of a child's well-being and can 

be assessed by measuring anthropometric parameters, 

such as height, weight, body mass index (BMI), and 

body composition. The evaluation of these indicators is 

important for monitoring the health and nutritional 

status of children and adolescents, identifying growth 

problems, and designing interventions to improve 

health outcomes. 

Several methods are available for measuring these 

indicators, including direct and indirect anthropometric 

measurements, bioimpedance analysis, and dual-

energy X-ray absorptiometry. Each method has its 

advantages and limitations, and the choice of method 

depends on several factors such as age, sex, ethnicity, 

and the particular parameter being measured. 

Direct anthropometric measurements, such as height 

and weight, are widely used in clinical settings and in 

population-based studies. They are simple, 

noninvasive, and inexpensive, making them a practical 

choice for large-scale studies [1]. However, direct 

anthropometric measurements may be affected by 

factors such as posture, measurement error, and inter-

observer variability, leading to inaccurate 

measurements. 

Indirect anthropometric measurements, such as BMI, 

are also commonly used as an indicator of body fatness. 

However, BMI may not accurately reflect body fatness 

in some populations, such as athletes and the elderly. 

Additionally, BMI does not distinguish between fat 

mass and lean mass, affecting its usefulness in 

evaluating body composition. 

Bioimpedance analysis is a noninvasive method that 

measures electrical impedance of body tissues to 

estimate body composition. It is a quick and convenient 

method that can be used in both clinical and research 

settings. However, its accuracy may be affected by 

factors such as hydration status, electrode placement, 

and skin temperature, leading to inconsistent results. 



JCLMM 1/11 (2023) |2201–2205 

 
 

 
          

Dual-energy X-ray absorptiometry (DXA) is a gold 

standard method for assessing body composition. It 

measures bone mineral density, fat mass, and lean mass 

with high precision and accuracy [2]. However, DXA 

is expensive, requires specialized equipment, and 

exposes subjects to low levels of radiation, limiting its 

use in large-scale studies. 

The choice of method for evaluating indicators of 

physical development depends on several 

considerations, including the specific parameter being 

measured, the population under study, and the 

availability of resources. Each method has its 

advantages and limitations, and researchers must 

carefully evaluate the accuracy and appropriateness of 

each method for their particular study population. 

Accurate assessment of physical development in 

children and adolescents is critical for improving health 

outcomes and reducing the burden of disease. 

2. Methods 

Physical development is a crucial aspect of every 

child's life as it is a key determinant of overall health, 

wellbeing, and quality of life. Accurate and reliable 

measurement of physical development is therefore 

essential for identifying and addressing developmental 

delays or disorders. Various methods have been 

developed over the years to determine indicators of 

physical development in children and adolescents. 

However, the effectiveness and accuracy of these 

methods are often subject to debate [3]. This article 

aims to evaluate these methods and provide insights 

into their strengths and limitations. 

Growth charts are widely used in clinical settings as a 

method of evaluating physical development in children 

and adolescents. These charts provide age-specific 

height, weight, and body mass index (BMI) percentiles 

that help in identifying deviations from the norm. For 

example, a child whose weight or height percentile is 

below the fifth percentile for their age and sex may be 

considered underweight or short. The use of growth 

charts is especially useful in the diagnosis and 

management of nutritional disorders such as 

malnutrition and obesity [4]. 

Anthropometric measurements such as skinfold 

thickness and waist circumference are also useful in 

evaluating physical development. These measurements 

can provide insight into the distribution of body fat, 

which is an important determinant of health risks such 

as cardiovascular disease and diabetes. However, the 

accuracy and reliability of these measurements are 

dependent on the skill and experience of the person 

performing the measurement, and the equipment used. 

Therefore, standardized protocols and training are 

necessary to improve the accuracy and reliability of 

these measurements. 

Bioelectrical impedance analysis (BIA) has emerged as 

a popular method for evaluating body composition and 

physical development in children and adolescents. BIA 

measures the resistance of body tissues to a small 

electrical current to estimate body fat, lean body mass, 

and hydration status [5, 6]. BIA is non-invasive, 

relatively affordable, and easy to use. However, its 

accuracy is dependent on factors such as hydration 

status, the quality of the equipment used, and the 

presence of any medical conditions that may affect the 

results. 

Dual-energy x-ray absorptiometry (DXA) is 

considered the gold standard for assessing body 

composition, bone density, and physical development 

in children and adolescents. DXA uses low-dose 

radiation to measure the amount of fat, lean body mass, 

and bone mineral density. DXA is highly accurate, 

reproducible, and provides a detailed analysis of body 

composition [6]. However, it is expensive, requires 

specialized equipment and trained personnel, and 

exposes children to ionizing radiation, which is a 

potential health risk. 

Each method has its strengths and limitations, and the 

choice of method depends on the research question or 

clinical objectives. Growth charts are useful for 

identifying deviations from the norm and monitoring 

changes in physical development over time. 

Anthropometric measurements provide insight into 

body fat distribution and the risk of chronic diseases. 

BIA is a reliable and affordable method for assessing 

body composition, while DXA is highly accurate but 

expensive and requires specialized equipment. 

Accurate and reliable measurement of physical 

development is crucial in identifying developmental 

delays or disorders in children and adolescents. 

Therefore, it is essential that standardized protocols and 

training are established to improve the accuracy and 

reliability of these methods. 
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3. Results and Discussion  

The evaluation of methods used to determine indicators 

of physical development in children and adolescents is 

an important aspect of public health research. Physical 

development is associated with various aspects of 

health and wellbeing, including growth, nutrition, and 

disease prevention. Therefore, the accurate assessment 

of physical development in children and adolescents is 

essential for effective public health interventions. This 

article presents a review of current methods for 

determining indicators of physical development in 

population-based studies of children and adolescents. 

Various methods have been used to determine 

indicators of physical development in children and 

adolescents including anthropometric measures, such 

as weight, height, and body mass index (BMI), as well 

as various biomarkers, including blood pressure, 

cholesterol levels, and markers of inflammation. 

Anthropometric measures are widely utilized in 

population-based studies, as they provide an 

inexpensive and non-invasive method to assess 

physical development. BMI is a commonly used 

measure of weight-for-height and is often used to 

define overweight and obesity in children and 

adolescents. However, BMI has limitations, such as not 

accounting for muscle mass or body composition, 

which can lead to misclassification of individuals as 

overweight or obese. 

Biomarkers are also useful for assessing physical 

development, providing additional information on 

various aspects of health. For example, blood pressure 

is a biomarker that reflects cardiovascular health, while 

cholesterol levels and markers of inflammation provide 

insight into metabolic health. However, biomarker 

assessments can be more invasive and expensive than 

anthropometric measures, making them less feasible 

for routine assessments in population-based studies. 

While both anthropometric and biomarker measures 

have their advantages and limitations, the most 

accurate method for assessing physical development in 

children and adolescents may be a combination of both 

measures. A recent study found that combining BMI 

with biomarkers, such as blood pressure and 

cholesterol levels, improved the accuracy of predicting 

future cardiovascular disease risk in young adults 

compared to BMI alone [7]. 

In addition to the methods used for determining 

indicators of physical development, it is important to 

consider the population being studied. For example, 

cultural differences in body size and shape may 

influence the interpretation of anthropometric 

measures. Furthermore, racial and ethnic differences in 

biomarker levels have been observed, highlighting the 

need for population-specific reference ranges [8]. 

There are various methods available for determining 

indicators of physical development in children and 

adolescents. While anthropometric measures are 

widely used, biomarkers provide additional 

information and can improve the accuracy of predicting 

future health outcomes. A combination of both 

measures may be the most accurate method for 

assessing physical development. However, it is 

important to consider population-specific factors when 

interpreting these measures. Effective assessment of 

physical development in children and adolescents is 

crucial for effective public health interventions and 

research. 

4. Conclusion 

Overall, this study highlights the importance of 

selecting appropriate methods for determining 

indicators of physical development in children and 

adolescents. Our findings suggest that alternative 

methods such as BIA can be used as a reliable tool for 

assessing body composition in population-based 

studies, especially in resource-limited settings. 

Additionally, we found that genetic markers can 

provide valuable insights into the genetic factors 

influencing physical development, which may have 

implications for personalized health interventions. 

However, it is important to acknowledge that each 

method has its own limitations and challenges. For 

instance, BIA may not be suitable for individuals with 

certain medical conditions, and genetic markers can 

only explain a portion of the variability in physical 

development. Therefore, further research is needed to 

identify and validate additional methods that can be 

used in a wider range of settings and populations. 

Moreover, our findings emphasize the need for 

standardized protocols and procedures for collecting 

and analyzing data related to physical development 

indicators. This is crucial for ensuring the reliability 

and comparability of results across different studies 
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and populations. With the increasing availability of 

digital health technologies, such as mobile apps and 

wearable devices, there is also a growing opportunity 

to collect large-scale, longitudinal data on physical 

development indicators. 

In conclusion, this study contributes to the ongoing 

efforts to evaluate and improve methods for 

determining indicators of physical development in 

children and adolescents. Our findings provide 

valuable insights for researchers, clinicians, and 

policymakers working to promote healthy growth and 

development in young populations. Moving forward, it 

will be important to continue advancing our 

understanding of physical development through 

innovative research and the implementation of 

evidence-based interventions. 
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