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                seca mBCA: Validation and Reference Ranges
            

        



                



                



            
    



                
                

    
 The performance and accuracy of every BIA device depends directly on its validation and reference data. We are proud that our seca mBCA has passed a unique, extensive scientific validation process. In order to establish the unmatched excellence of the seca mBCA, we publish our validation and reference data studies transparently with free access to the full text articles. In the studies below, you will find confirmed that
	the seca mBCA is the only device that is validated against whole-body MRI, 4C, NaBr and D2O dilution methods.
	the seca mBCA has been validated for different ethnicities.
	the seca mBCA is validated for obese individuals (>30 kg/m²).
	the seca mBCA validation follows a transparent methodology. 
	the seca mBCA provides multi-ethnic reference data of more than 3.000 individuals from Germany, Japan and Mexico.

This means you can trust in every parameter provided by the seca mBCA.
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    1. Generation of precise BIA equations for analyzing body composition in a multiethnic population based on the 4-compartment model and sodium bromide dilution method

Phase 1 of the study was designed to develop mBCA equations for prediction of FFM, ECW and TBW based on a four-compartment model, sodium bromide (NaBr) and deuterium dilution (D2O) as reference methods. A total of 124 Caucasian men and women were recruited at the Institute of Human Nutrition and Food Science in Kiel, Germany.

Phase 2 of the study validated the developed equations using the same reference methods as in phase 1 in an independent multiethnic sample of 130 men and women (32 Caucasians, 36 Asians, 31 Afro-Americans and 31 Hispanics) recruited at the New York Obesity Nutrition Research Center, USA.

Fat-free mass (FFM) was validated using the 4-compartment model (4C model). Only the 4C model takes into account the biological variability of the water and mineral content. Other methods such as DXA can only partly estimate this, which can lead to less precision – particularly among thin and athletic patients. The fat-free mass (FFM) correlates to 98% (R² = 0.98) with the 4C model.

In order to obtain a medically precise determination of body water it is necessary to make use of dilution methods that require time-consuming evaluation in the laboratory. The total body water (TBW) correlates to 98% (R² = 0.98) with deuterium dilution (D2O dilution) while the extracellular water (ECW) correlates to 95% (R² = 0.95) with the sodium bromide dilution (NaBr dilution).
 
 This means you receive data that you can actually use and rely on.

Bosy-Westphal, A., Schautz, B., Later, W., Kehayias, J. J., Gallagher, D., & Müller, M. J. (2013). What makes a BIA equation unique? Validity of eight-electrode multifrequency BIA to estimate body composition in a healthy adult population.
 European journal of clinical nutrition, 67(S1), S14.

Link to full article



                
                    



                
                
                    



                
            


        


    
            
            
                    
                

            
                
                
                    



                
                
                    



                
                

    2. Validation of Skeletal muscle mass and visceral fat in a multi-ethinic population using whole body MRI as reference method

This publication is based on the same study population as described above. Measurements of skeletal muscle mass (SMM) and visceral adipose tissue (VAT) volumes were performed in a supine position using full-body MRI. Over 250 full-body MRI were evaluated in total. It is a time-intensive yet very thorough approach that cannot be achieved with technologies such as DXA (which merely shows pixels in 2D). The result is that the muscle mass correlates to 97% (R² = 0.97) with magnetic resonance imaging (MRI).

In addition, the accuracy of the DXA method for the muscle mass was checked. Here it was shown that the MRI-based values of the seca mBCA for skeletal muscle mass is much more accurate than the DXA measurement.

Picture below shows results of Phase 1:



                
                    



                
                
                    



                
            


        


    
            
            
                    
                

            
                
                
                    



                
                
                    



                
                

    
        

    
        
            
                
        
        
            
                
                    
                        
                            

        

    
            
                    



                
        
    



    


                        

                    
                
            

        
        
                

            

        
    




    



                
                    



                
                
                    



                
            


        


    
            
            
                    
                

            
                
                
                    



                
                
                    



                
                

    Bosy-Westphal, A., Jensen, B., Braun, W., Pourhassan, M., Gallagher, D., & Müller, M. J. (2017). Quantification of whole-body and segmental skeletal muscle mass using phase-sensitive 8-electrode medical bioelectrical impedance devices.
 European journal of clinical nutrition, 71(9), 1061.

Link to full article



                
                    



                
                
                    



                
            


        


    
            
            
                    
                

            
                
                
                    



                
                
                    



                
                

    3. Improvement of BIA equations for obese population

In a first phase of this study, 143 Caucasian men and women with a BMI < 35 kg/m2 were recruited from the area of Kiel, Germany, and FFM and SMM prediction equations for the seca medical body composition analyzer (mBCA) devices were developed. The seca mBCA 515 was used for BIA measurements, and a 4C model based on D2O dilution, DXA, and ADP was used as reference for FFM, whereas whole-body magnetic resonance imaging (MRI) and sodium bromide (NaBr) dilution were used as references for SMM and ECW, respectively.

In a second phase, 32 obese Caucasian men and women with a BMI ≥30 kg/m2 were examined using the same study protocol.

It is shown that BIA and DXA overestimated and ADP underestimated FFM in comparison to 4C models with increasing BMI (all p < 0.001). Differences were largest for DXA. In conclusion, FFM measured by the reference methods DXA and ADP has a systematic error in obesity. These methods are therefore no appropriate standards for body composition in obesity.

The BIA equations can be improved for measurements in obese persons when a correction term for subjects with BMI ≥30 kg/m2 is used (Fig. 1; online suppl. Table S1). This correction leaves results for nonobese subjects unchanged and avoids abrupt changes of results with increasing BMI.



                
                    



                
                
                    



                
            


        


    
            
            
                    
                

            
                
                
                    



                
                
                    



                
                

    
        

    
        
            
                
        
        
            
                
                    
                        
                            

        

    
            
                    



                
        
    



    


                        

                    
                
            

        
        
                

            

        
    




    



                
                    



                
                
                    



                
            


        


    
            
            
                    
                

            
                
                
                    



                
                
                    



                
                

    The use of corrected BIA measurements for FFM or SMM can be a suitable alternative as long as BIA equations are validated versus a 4C model or MRI

Jensen, B., Braun, W., Geisler, C., Both, M., Klückmann, K., Müller, M. J., & Bosy-Westphal, A. (2019). Limitations of Fat-Free Mass for the Assessment of Muscle Mass in Obesity. Obesity facts, 12(3), 307-315.

Link to full article



                
                    



                
                
                    



                
            


        


    
            
            
                    
                

            
                
                
                    



                
                
                

    



                
                    



                
                
                    



                
            


        


    
            
            
                    
                

            
                
                
                    



                
                
                    

    
        
                
                    
                        

    
            
                mBCA Reference Data
            

        



                        

    
            
                Publications
            

        



                        



                    
                

            
    



                
                
                
                    



                
                
                    



                
            


        


    
            
            
                    
                

            
                
                
                    



                
                
                    



                
                

    4. Generation of reference ranges for body composition analysis in Caucasian adults

In a cross-sectional study, reference values for phase angle, bioelectrical impedance vector analysis (BIVA), the body composition chart (BCC), skeletal muscle mass (SMM), total body water (TBW), extracellular water (ECW) and fat mass (FM) were generated stratified according to gender, age and BMI using the seca mBCA 514/515. There for 1050 healthy blood donors (532 men and 518 women) were examined before blood donation.

Peine, S., Knabe, S., Carrero, I., Brundert, M., Wilhelm, J., Ewert, A., ... & Lilburn, P. (2013). Generation of normal ranges for measures of body composition in adults based on bioelectrical impedance analysis using the seca mBCA. Int J Body Compos Res, 11, 67-76.

Link to full article



                
                    



                
                
                    



                
            


        


    
            
            
                    
                

            
                
                
                    



                
                
                    



                
                

    5. Multi-ethnic reference data determined by the mBCA 515/514 in 3 international scientific studies on ethnic differences in body composition



                
                    



                
                
                    



                
            


        


    

            
                
                
	
		
			
				
    
            
            
                    
                

            
                
                
                    



                
                
                    



                
                

    
        

    
        
            
                
        
        
            
                
                    
                        
                            

        

    
            
                    



                
        
    



    


                        

                    
                
            

        
        
                

            

        
    




    



                
                    



                
                
                    



                
            


        


			
		


		
			
		


		
			
		


		
			
		

	


            


        


    
            
            
                    
                

            
                
                
                    



                
                
                    



                
                

    3,069 men and women were measured with the seca mBCA 515/514 at the University Hospital Hamburg-Eppendorf, the University of Tokyo Hospital and the Instituto Nacional de Ciencias Médicas y Nutrición (Mexico City). The observational study provides insight into typical body composition of the three populations and confirms significant differences in body composition among the groups. The results show that not only the average BMI differs among Germans, Japanese and Mexicans, but fat mass, muscle mass and their distribution also differ for men and women with the same BMI. Reference ranges for body composition were generated from the collected reference data and implemented in the mBCA.



                
                    



                
                
                    



                
            


        


    
            
            
                    
                

            
                
                
                    



                
                
                    



                
                

    
        

    
        
            
                
        
        
            
                
                    
                        
                            

        

    
            
                    



                
        
    



    


                        

                    
                
            

        
        
                

            

        
    




    



                
                    



                
                
                    



                
            


        


    
            
            
                    
                

            
                
                
                    



                
                
                    



                
                

    
        

    
        
            
                
        
        
            
                
                    
                        
                            

        

    
            
                    



                
        
    



    


                        

                    
                
            

        
        
                

            

        
    




    



                
                    



                
                
                    



                
            


        


    
            
            
                    
                

            
                
                
                    



                
                
                    



                
                

    
        

    
        
            
                
        
        
            
                
                    
                        
                            

        

    
            
                    



                
        
    



    


                        

                    
                
            

        
        
                

            

        
    




    



                
                    



                
                
                    



                
            


        


    
            
            
                    
                

            
                
                
                    



                
                
                    



                
                

    Jensen, B., Moritoyo, T., Kaufer-Horwitz, M., Peine, S., Norman, K., Maisch, M. J., ... & Fonz-Enríquez, E. (2018). Ethnic differences in fat and muscle mass and their implication for interpretation of bioelectrical impedance vector analysis. Applied Physiology, Nutrition, and Metabolism, 44(6), 619-626.

Link to full article



                
                    



                
                
                    



                
            


        


    
            
            
                    
                

            
                
                
                    



                
                
                    



                
                

    6. mBCA reference data for geriatrics



                
                    



                
                
                    



                
            


        


    
            
            
                    
                

            
                
                
                    



                
                
                    



                
                

    
        

    
        
            
                
        
        
            
                
                    
                        
                            

        

    
            
                    



                
        
    



    


                        

                    
                
            

        
        
                

            

        
    




    



                
                    



                
                
                    



                
            


        


    
            
            
                    
                

            
                
                
                    



                
                
                    



                
                

    Phase angle (measured at 50 kHz) of women and men with established percentile curves for the age range of 18 – 65 years (36), indicated as grey points, complemented by new percentile curves for older adults (≥ 65 years), indicated as black points. The solid line represents a quadratic regression versus age, while the dashed lines represent ± 2 SD.



                
                    



                
                
                    



                
            


        


    
            
            
                    
                

            
                
                
                    



                
                
                    



                
                

    The reference data for older adults measured by segmental multifrequency bioelectrical impedance analysis (SMF-BIA) were lacking, which led Prof. Dr. Zopf and her team at the University Hospital in Erlangen to evaluate 567 (286 men, 281 women) healthy older adults (65 – 97 years) with the seca mBCA body composition analyzer.

The resulting publication “Phase angle and vector analysis from multifrequency segmental bioelectrical impedance analysis: new reference data for older adults” provides mBCA-determined phase angle and BIVA reference data for healthy subjects aged 65 years and older.

Age-related changes in body composition, such as muscle mass loss, are associated with various adverse health outcomes, including a higher risk for disability, morbidity and early mortality. This newly published data can be used for clinical purposes to identify individuals at increased risk for adverse health events or to monitor treatment responses.



                
                    



                
                
                    



                
            


        


    
            
            
                    
                

            
                
                
                    



                
                
                    



                
                

    Reljic, D., Zarafat, D., Jensen, B., Herrmann, H. J., Neurath, M. F., Konturek, P. C., & Zopf, Y. (2020). Phase angle and vector analysis from multifrequency segmental bioelectrical impedance analysis: new reference data for older adults. Journal of Physiology and Pharmacology, 71(4).

Link to full article



                
                    



                
                
                    



                
            


        


    
            
            
                    
                

            
                
                
                    



                
                
                    



                
                

    7. Improvement of BIA formulas and reference ranges for older people.



                
                    



                
                
                    



                
            


        


    
            
            
                    
                

            
                
                
                    



                
                
                    



                
                

    This study has two aims. Firstly, the BIA formulas have been optimized for older people, and secondly, the reference ranges have been extended so that they take older people into account.
	To optimize the BIA formulas, an additional 150 healthy men and women (aged 59 to 86 years) were measured using the same reference methods as in 1, 2 and 3 above. The study was conducted at the Institute of Human Nutrition in Kiel, Germany. Bioimpedance analysis therefore provides even more precise and meaningful data for the diagnosis and treatment of elderly people.
	Based on data from approximately 1,958 healthy men and women, new reference ranges were calculated according to age and BMI. The data came from subjects aged 18 to 97 years measured in the previous validation and reference range studies between 2011 and 2019.
 	One of the findings from the study is that fat mass index (FMI) and visceral adipose tissue (VAT) vary substantially with BMI and show little age dependence. For the skeletal muscle index (SMI), the age dependence is similar to the BMI dependence. The ratio of extracellular water to total body water (ECW/TBW), on the other hand, depends essentially on age and hardly on BMI.




                
                    



                
                
                    



                
            


        


    
            
            
                    
                

            
                
                
                    



                
                
                    



                
                

    
        

    
        
            
                
        
        
            
                
                    
                        
                            

        

    
            
                    



                
        
    



    


                        

                    
                
            

        
        
                

            

        
    




    



                
                    



                
                
                    



                
            


        


    
            
            
                    
                

            
                
                
                    



                
                
                    



                
                

    Enderle, J., Reljic, D., Jensen, B., Peine, S., Zopf, Y., & Bosy-Westphal, A. (2023). Normal values for body composition in adults are better represented by continuous reference ranges dependent on age and BMI. Clinical Nutrition, 42(5), 644-652.

Link to full article



                
                    



                
                
                    



                
            


        


    
            
            
                    
                

            
                
                
                    



                
                
                    



                
                

    8. Generation of BIA formulas for body composition analysis in children and adolescents based on girls and boys of Mexican descent.



                
                    



                
                
                    



                
            


        


    
            
            
                    
                

            
                
                
                    



                
                
                    



                
                

    The natural body composition variations associated with age, gender and other factors require validation and reference range studies for individual groups of persons. In addition to studies for the elderly and those with obesity, this study provided accurate and validated calculation formulas for children, adolescents and associated reference ranges.
	In the first part of this study, 299 children and adolescents were measured with seca mBCA devices as well as 4C and DXA as reference. BIA prediction formulas for children and adolescents were developed based on this data and are described in detail in the publication supplement.
	In the second part of the study, these BIA prediction formulas were compared with DXA using 450 children and adolescents. Good correlation was found between BIA prediction formulas and DXA, with DXA slightly overestimating fat mass compared to 4C-validated BIA.

Overall, more than 2,000 children and adolescents were measured in this study, and their measured values are also used as reference ranges.



                
                    



                
                
                    



                
            


        


    
            
            
                    
                

            
                
                
                    



                
                
                    



                
                

    Lopez-Gonzalez, D., Wells, J. C., & Clark, P. (2022). Body Composition Assessment in Mexican Children and Adolescents. Part 2: Cross-Validation of Three Bio-Electrical Impedance Methods against Dual X-ray Absorptiometry for Total-Body and Regional Body Composition. Nutrients, 14(5), 965. 

Link to full article
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			As the world leader in medical scales, we also offer you first-class service. Together with our branches, partners and dealers, seca offers a worldwide service network that ensures our products work troublefree.
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						Africa	Cameroon | French
	Côte d’Ivoire | French
	Egypt | English
	Eritrea | English
	Ghana | English
	Kenya | English
	Morocco | French
	Mozambique | Portuguese
	Nigeria | English
	Senegal | French
	South Africa | English
	Swaziland | English
	Tanzania | English
	Tunisia | French
	Uganda | English
	Western Sahara | English
	Africa - other countries


	America	Argentina | Spanish
	Bolivia | Spanish
	Brazil | Brazilian Portuguese
	Canada | English
	Chile | Spanish
	Colombia | Spanish
	Costa Rica | Spanish
	Dominican Republic | Spanish
	Ecuador | Spanish
	El Salvador | Spanish
	Guatemala | Spanish
	Honduras | Spanish
	Mexico | Spanish
	Netherlands Antilles | English
	Nicaragua | Spanish
	Panama | Spanish
	Paraguay | Spanish
	Peru | Spanish
	United States | English
	Uruguay | Spanish
	Venezuela | Spanish
	America - other countries


	Asia	Bahrain | English
	Bangladesh | English
	China | Chinese (Simplified)
	Hong Kong SAR of China | English
	India | English
	Indonesia | English
	Israel | English
	Japan | Japanese
	Jordan | English
	Kazakhstan | Russian
	Kuwait | English
	Lebanon | English
	Malaysia | English
	Myanmar | English
	Oman | English
	Pakistan | English
	Philippines | English
	Qatar | English
	Saudi Arabia | English
	Singapore | English
	South Korea | English
	Sri Lanka | English
	Taiwan | English
	Thailand | English
	Türkiye | English
	United Arab Emirates | English
	Vietnam | English
	Asia - other countries


	Europe	Austria | German
	Belgium | English
	Belgium | French
	Bulgaria | English
	Croatia | English
	Cyprus | English
	Czech Republic | English
	Denmark | Danish
	Denmark | English
	Estonia | English
	Finland | Finnish
	France | French
	Germany | German
	Greece | English
	Hungary | English
	Iceland | English
	Ireland | English
	Italy | English
	Latvia | English
	Lithuania | English
	Malta | English
	Netherlands | Dutch
	Netherlands | English
	Norway | English
	Poland | Polish
	Portugal | Portuguese
	Romania | English
	Russia | Russian
	Slovenia | English
	Spain | Spanish
	Sweden | English
	Switzerland | French
	Switzerland | German
	Ukraine | Russian
	United Kingdom | English
	Europe - other countries


	Oceania	Australia | English
	New Zealand | English
	Oceania - other countries
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