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ɸʥʥʦʪʘʮʠʷ. ɸʢʪʫʘʣʴʥʦʩʪʴ. ʇʨʠʤʝʥʝʥʠʝ ʫʨʘʚʥʝʥʠʡ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʘʥʪʨʦʧʦʤʝʪʨʠʯʝʩʢʠʭ ʠʟʤʝʨʝ-

ʥʠ̫ ʭ, ʷʚʣ̫ʝʪʩʷ ʦʜʥʠʤ ʠʟ ʧʦʣʝʚʳʭ ʤʝʪʦʜʦʚ ʦʮʝʥʢʠ ʞʠʨʦʚʦʡ ʤʘʩʩʳ ʪʝʣʘ ʫ ʜʝʪʝʡ ʠ ʧʦʜʨʦʩʪʢʦʚ ʧʨʠ ʦʪʩʫʪʩʪ-

ʚʠʠ ʙʠʦʠʤʧʝʜʘʥʩʥʦʛʦ ʘʥʘʣʠʟʘʪʦʨʘ. ʉʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʫʨʘʚʥʝʥʠʷ ʨʘʟʥʳʭ ʘʚʪʦʨʦʚ, ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʥʘ 

ʦʧʨʝʜʝʣʝʥʥʳʭ ʧʦʧʫʣʷʮʠʷʭ ʜʝʪʝʡ, ʧʨʠ ʦʮʝʥʢʝ ʩʦʩʪʘʚʘ ʪʝʣʘ ʜʝʪʝʡ ʜʨʫʛʠʭ ʛʨʫʧʧ ʜʘʶʪ ʨʝʟʫʣʴʪʘʪʳ, ʦʪʣʠʯ-

ʥʳʝ ʦʪ ʟʘʷʚʣʝʥʥʳʭ ʚ ʦʨʠʛʠʥʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ. ɺ ʩʚʷʟʠ ʩ ʵʪʠ, ʮʝʣʴʶ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ 

ʧʨʦʚʝʩʪʠ ʘʧʨʦʙʘʮʠʶ ʦʮʝʥʢʠ ʜʦʣʠ ʞʠʨʦʚʦʡ ʤʘʩʩʳ ʪʝʣʘ ʩ ʧʦʤʦʱʴʶ ʫʨʘʚʥʝʥʠʡ ʨʝʛʨʝʩʩʠʠ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ 

ʨʝʟʫʣʪɹʘʪʘʭ ʠʟʤʝʨʝʥʠʷ ʢʦʞʥʦ-ʞʠʨʦʚʳʭ ʩʢʣʘʜʦʢ ʠ ʘʢʪʠʚʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʦʨʛʘʥʠʟʤʘ (R50) ʥʘ ʛʨʫʧʧʝ 

ʜʝʪʝʡ 8-12 ʣʝʪ ʩ ʨʘʟʣʠʯʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʞʠʨʦʚʦʡ ʤʘʩʩʳ ʪʝʣʘ ʩ ʮʝʣʴʶ ʚʳʷʚʣʝʥʠʷ ʘʥʪʨʦʧʦʤʝʪʨʠʯʝʩʢʦʛʦ 

ʫʨʘʚʥʝʥʠʷ, ʩʦʧʦʩʪʘʚʠʤʦʛʦ ʩ ʫʨʘʚʥʝʥʠʝʤ Houtkooper, ʢʦʪʦʨʦʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʧʨʦʛʨʘʤʤʥʦʤ ʦʙʝʩʧʝʯʝʥʠʠ 

ʘʥʘʣʠʟʘʪʦʨʘ ɸɺʉ-01 ʄʝʜʘʩʩ. ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʨʠʥʷʣʠ ʫʯʘʩʪʠʝ 228 

ʜʝʪʝʡ ʤʣʘʜʰʝʛʦ ʰʢʦʣʴʥʦʛʦ ʚʦʟʨʘʩʪʘ, ʦʙʫʯʘʶʱʠʝʩʷ ʚʦ 2-5 ʢʣʘʩʩʘʭ ʦʜʥʦʡ ʠʟ ʄʦʩʢʦʚʩʢʠʭ ʰʢʦʣ. ʄʝʪʦʜʦʤ 

ʘʥʪʨʦʧʦʤʝʪʨʠʠ ʧʨʦʚʝʣʠ ʠʟʤʝʨʝʥʠʝ ʛʘʙʘʨʠʪʥʳʭ ʨʘʟʤʝʨʦʚ ʪʝʣʘ ʠ ʚʝʣʠʯʠʥ ʢʦʞʥʦ-ʞʠʨʦʚʳʭ ʩʢʣʘʜʦʢ; ʤʝʪʦ-

ʜʦʤ ʙʠʦʠʤʧʝʜʘʥʩʦʤʝʪʨʠʠ ï ʦʮʝʥʢʫ ʢʦʤʧʦʥʝʥʪʥʦʛʦ ʩʦʩʪʘʚʘ ʪʝʣʘ ʠ ʚʝʣʠʯʠʥʳ ʘʢʪʠʚʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ 

ʪʢʘʥʝʡ ʦʨʛʘʥʠʟʤʘ. ɼʣʷ ʘʧʨʦʙʘʮʠʠ ʦʮʝʥʢʠ ʜʦʣʠ ʞʠʨʦʚʦʡ ʤʘʩʩʳ ʚʟʷʪʳ ʜʝʩʷʪʴ ʨʝʛʨʝʩʩʠʦʥʥʳʭ ʫʨʘʚʥʝʥʠʡ. 

ʈʝʟʫʣʪɹʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʚ ʛʨʫʧʧʘʭ ʜʝʚʦʯʝʢ ʠ ʤʘʣʴʯʠʢʦʚ ʥʘʙʣʶʜʘʶʪʩʷ ʦʜʥʦʥʘʧʨʘʚ-

ʣʝʥʥʳʝ ʪʝʥʜʝʥʮʠʠ ʦʮʝʥʢʠ ʞʠʨʦʚʦʡ ʤʘʩʩʳ ʪʝʣʘ ʧʨʠ ʠʟʤʝʨʝʥʠʠ ʩ ʧʦʤʦʱʴʶ 5-ʪʠ ʫʨʘʚʥʝʥʠʡ ʧʨʦʛʥʦʟʘ ʥʘ 

ʦʩʥʦʚʝ ʙʠʦʠʤʧʝʜʘʥʩʦʤʝʪʨʠʠ. ɺ ʦʙʝʠʭ ʛʨʫʧʧʘʭ ʩʘʤʳʡ ʙʦʣʴʰʦʡ ʨʝʟʫʣʴʪʘʪ ʧʨʠ ʦʮʝʥʢʝ ʜʦʣʠ ʞʠʨʦʚʦʡ ʤʘʩ-

ʩʳ ʪʝʣʘ ʧʦʣʫʯʠʣʩʷ ʧʦ ʬʦʨʤʫʣʝ Deurenberg1 (31,8 % ʫ ʜʝʚʦʯʝʢ, 30,3 % ʫ ʤʘʣʴʯʠʢʦʚ), ʘ ʩʘʤʳʡ ʤʘʣʝʥʴʢʠʡ ï 

ʧʦ ʬʦʨʤʫʣʝ Houtkooper (19,5 % ʫ ʜʝʚʦʯʝʢ, 18,4 % ʫ ʤʘʣʴʯʠʢʦʚ). ɸʥʘʣʦʛʠʯʥʳʝ ʦʜʥʦʥʘʧʨʘʚʣʝʥʥʳʝ ʪʝʥʜʝʥ-

ʮʠʠ ʥʘʙʣʶʜʘʶʪʩʷ ʧʨʠ ʦʮʝʥʢʝ ʜʦʣʠ ʞʠʨʦʚʦʡ ʤʘʩʩʳ ʪʝʣʘ ʩ ʧʦʤʦʱʴʶ 5-ʪʠ ʫʨʘʚʥʝʥʠʡ ʧʨʦʛʥʦʟʘ ʥʘ ʦʩʥʦʚʝ 

ʘʥʪʨʦʧʦʤʝʪʨʠʠ. ɺ ʦʙʝʠʭ ʛʨʫʧʧʘʭ ʩʘʤʳʡ ʙʦʣʴʰʦʡ ʨʝʟʫʣʴʪʘʪ ʧʨʠ ʦʮʝʥʢʝ ʜʦʣʠ ʞʠʨʦʚʦʡ ʤʘʩʩʳ ʪʝʣʘ ʧʦʣʫ-

ʯʠʣʩʷ ʧʦ ʬʦʨʤʫʣʝ Matiegka (34,8 % ʫ ʜʝʚʦʯʝʢ, 30,6 % ʫ ʤʘʣʴʯʠʢʦʚ), ʘ ʩʘʤʳʡ ʤʘʣʝʥʴʢʠʡ ï ʧʦ ʬʦʨʤʫʣʝ 

Goran (22,1 % ʫ ʜʝʚʦʯʝʢ, 21,0 % ʫ ʤʘʣʴʯʠʢʦʚ). ɺʳʚʦʜʳ. ʇʨʠ ʘʥʪʨʦʧʦʤʝʪʨʠʯʝʩʢʠʭ ʠʟʤʝʨʝʥʠʷʭ ʜʣʷ ʦʧʨʝ-

ʜʝʣʝʥʠʷ ʜʦʣʠ ʞʠʨʦʚʦʡ ʤʘʩʩʳ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʬʦʨʤʫʣʫ Goran, ʢʦʪʦʨʘʷ ʜʘʝʪ ʙʦʣʝʝ ʚʩʝʛʦ 

ʧʨʠʙʣʠʞʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʢ ʬʦʨʤʫʣʝ Houtkooper, ʟʘʣʦʞʝʥʥʫʶ ʚ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʘʥʘʣʠʟʘʪʦʨʘ 

ɸɺʉ-01 ʄʝʜʘʩʩ. ʉʘʤʳʝ ʚʳʩʦʢʠʝ ʟʥʘʯʝʥʠʷ ʜʦʣʠ ʞʠʨʦʚʦʡ ʤʘʩʩʳ ʪʝʣʘ ʧʦʣʫʯʘʶʪʩʷ ʧʦ ʬʦʨʤʫʣʝ Matiegka ʚ 

ʤʦʜʠʬʠʢʘʮʠʠ ʃʫʪʦʚʠʥʦʚʦʡ, ʠ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʥʘ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʨʝʢʦʤʝʥʜʦʚʘʥʘ ʢ 

ʠʩʧʦʣʟɹʦʚʘʥʠʶ ʥʘ ʜʝʪʩʢʦʡ ʧʦʧʫʣʷʮʠʠ 8-12 ʣʝʪ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʜʝʪʠ, ʤʣʘʜʰʠʡ ʰʢʦʣʴʥʳʡ ʚʦʟʨʘʩʪ, ʫʨʘʚʥʝʥʠʷ ʜʣʷ ʨʘʩʯʝʪʘ ʞʠʨʦʚʦʡ ʤʘʩʩʳ ʪʝʣʘ, 

ʫʨʘʚʥʝʥʠʷ ʜʣʷ ʨʘʩʯʝʪʘ ʪʦʱʝʡ ʤʘʩʩʳ ʪʝʣʘ, Deurenberg1, Houtkooper, Matiegka, Goran, ɸɺʉ-01 ʄʝʜʘʩʩ, 
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Abstract. Background. The use of equations based on anthropometric measurements is one of the field 

methods for assessing body fat mass in children and adolescents in the absence of a bioimpedance analyzer. It 

should be taken into account that equations developed by different authors for specific child populations yield 

results that differ from those reported in the original studies when applied to children from other groups. In this 

regard, the aim of this study was to validate the assessment of body fat mass percentage using regression equa-

tions based on skinfold thickness measurements and body resistance at 50 kHz (R50) in a group of children aged 

8ï12 years with varying amounts of body fat, in order to identify an anthropometric equation comparable to the 

Houtkooper equation used in the software of the ABC-01 Medass analyzer. Materials and methods. The study 

included 228 primary school children aged 8ï12 years (grades 2ï5) from one Moscow school. Anthropometry 

was used to measure body dimensions and skinfold thicknesses; bioimpedance analysis was used to assess body 

composition and tissue resistance. Ten regression equations were selected to validate the assessment of body fat 

mass percentage. Results and discussion. It was shown that in groups of girls and boys, unidirectional trends in 

the assessment of body fat mass were observed when using five prediction equations based on bioimpedance 

analysis. In both groups, the highest body fat percentage was obtained using the Deurenberg1 formula (31.8% in 

girls and 30.3% in boys), and the lowest using the Houtkooper formula (19.5% in girls and 18.4% in boys). 

Similar unidirectional trends were observed when assessing body fat percentage using five prediction equations 

based on anthropometry. In both groups, the highest body fat percentage was obtained using the Matiegka for-

mula (34.8% in girls and 30.6% in boys), and the lowest using the Goran formula (22.1% in girls and 21.0% in 

boys). Conclusions. For anthropometric measurements to determine body fat percentage, the Goran formula is 

recommended, as it provides results most closely approximating those of the Houtkooper formula implemented 

in the software of the ABC-01 Medass analyzer. The highest values of body fat percentage were obtained using 

the Matiegka formula in the Lutovinova modification, and according to the results of this study, it cannot be rec-

ommended for use in the pediatric population aged 8ï12 years. 

Keywords: children, primary school age, equations for body fat mass calculation, equations for lean body 

mass calculation, Deurenberg1, Houtkooper, Matiegka, Goran, ABC-01 Medass, anthropometry, bioimpedance 

analysis. 

 

ɸʢʪʫʘʣʴʥʦʩʪʴ. ʇʨʠʤʝʥʝʥʠʝ ʫʨʘʚʥʝʥʠʡ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʘʥʪʨʦʧʦʤʝʪʨʠʯʝʩʢʠʭ ʠʟʤʝʨʝʥʠʷʭ, ʷʚʣʷʝʪʩʷ 

ʦʜʥʠʤ ʠʟ ʧʦʣʝʚʳʭ ʤʝʪʦʜʦʚ ʦʮʝʥʢʠ ʞʠʨʦʚʦʡ ʤʘʩʩʳ ʪʝʣʘ (ɾʄʊ) ʫ ʜʝʪʝʡ ʠ ʧʦʜʨʦʩʪʢʦʚ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ 

ʙʠʦʠʤʧʝʜʘʥʩʥʦʛʦ ʘʥʘʣʠʟʘʪʦʨʘ (ɹʀ ʘʥʘʣʠʟʘʪʦʨʘ). ʆʜʥʘʢʦ ʫʨʘʚʥʝʥʠʷ ʨʘʟʥʳʭ ʘʚʪʦʨʦʚ, ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʥʘ 

ʦʧʨʝʜʝʣʝʥʥʳʭ ʧʦʧʫʣʷʮʠʷʭ ʜʝʪʝʡ, ʧʨʠ ʦʮʝʥʢʝ ʩʦʩʪʘʚʘ ʪʝʣʘ ʜʝʪʝʡ ʜʨʫʛʠʭ ʛʨʫʧʧ ʜʘʶʪ ʨʝʟʫʣʴʪʘʪʳ, ʦʪʣʠʯ-

ʥʳʝ ʦʪ ʟʘʷʚʣʝʥʥʳʭ ʚ ʦʨʠʛʠʥʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ [3, 5, 8, 9, 12-14]. 

ʇʨʠ ʥʘʣʠʯʠʠ ʙʠʦʠʤʧʝʜʘʥʩʥʳʭ ʘʥʘʣʠʟʘʪʦʨʦʚ ʨʘʙʦʪʘ ʧʦ ʦʮʝʥʢʝ ʢʦʤʧʦʥʝʥʪʥʦʛʦ ʩʦʩʪʘʚʘ ʪʝʣʘ ʫʧʨʦ-

ʱʘʝʪʩʷ, ʦʜʥʘʢʦ ʩʣʝʜʫʝʪ ʟʥʘʪʴ, ʯʪʦ ʩʫʱʝʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ ʫʨʘʚʥʝʥʠʡ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʪʦʱʝʡ ʤʘʩʩʳ ʪʝʣʘ 

(ʊʄʊ) ʫ ʜʝʪʝʡ ʠ ʧʦʜʨʦʩʪʢʦʚ ʥʘ ʦʩʥʦʚʝ ʠʟʤʝʨʝʥʥʦʛʦ ʠʤʧʝʜʘʥʩʘ ʪʝʣʘ, ʘ ʠʤʝʥʥʦ ʘʢʪʠʚʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ 

ʥʘ ʯʘʩʪʦʪʝ 50 ɻʝʨʮ, ʠ ʵʪʠ ʫʨʘʚʥʝʥʠʷ ʪʘʢ ʞʝ ʜʘʶʪ ʨʘʟʣʠʯʥʳʝ ʨʝʟʫʣʴʪʘʪʳ  ʦʮʝʥʢʠ ʩʦʩʪʘʚʘ ʪʝʣʘ ʧʨʠ ʨʘʩʯʝ-

ʪʘʭ ʠ ʠʟʤʝʨʝʥʠʠ.  

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʦʧʠʩʘʥʳ ʥʘʠʙʦʣʝʝ ʧʨʠʤʝʥʷʝʤʳʝ ʥʘ ʧʨʘʢʪʠʢʝ ʨʝʛʨʝʩʩʠʦʥʥʳʝ ʫʨʘʚʥʝʥʠʷ ʨʘʩʯʝʪʘ 

ɾʄʊ ʫ ʜʝʪʝʡ ʠ ʧʦʜʨʦʩʪʢʦʚ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʘʥʪʨʦʧʦʤʝʪʨʠʯʝʩʢʠʭ ʠʟʤʝʨʝʥʠʷʭ, ʘ ʪʘʢ ʞʝ ʥʘ ʦʩʥʦʚʝ ʠʟʤʝ-

ʨʝʥʥʦʛʦ ʙʠʦʠʤʧʝʜʘʥʩʘ ʪʝʣʘ, ʦʪʦʙʨʘʥʥʳʝ ʥʘʤʠ ʚ ʧʨʝʜʳʜʫʱʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ [1]. ʊʘʢ ʞʝ ʚ ʨʘʙʦʪʝ ʦʧʠʩʳ-

ʚʘʶʪʩʷ ʨʝʟʫʣʴʪʘʪʳ ʘʧʨʦʙʘʮʠʠ ʦʮʝʥʢʠ ʜʦʣʠ ɾʄʊ ʩ ʧʦʤʦʱʴʶ ʵʪʠʭ ʫʨʘʚʥʝʥʠʡ ʥʘ ʛʨʫʧʧʝ ʜʝʪʝʡ 8-12 ʣʝʪ ʩ 

ʨʘʟʣʠʯʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ɾʄʊ ʚ ʦʨʛʘʥʠʟʤʝ. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʧʨʦʚʝʩʪʠ ʘʧʨʦʙʘʮʠʶ ʦʮʝʥʢʠ ʜʦʣʠ ɾʄʊ ʩ ʧʦʤʦʱʴʶ ʫʨʘʚʥʝʥʠʡ ʨʝʛʨʝʩʩʠʠ, 

ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʨʝʟʫʣʴʪʘʪʘʭ ʠʟʤʝʨʝʥʠʷ ʢʦʞʥʦ-ʞʠʨʦʚʳʭ ʩʢʣʘʜʦʢ (ʂɾʉ) ʠ ʘʢʪʠʚʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʦʨʛʘ-

ʥʠʟʤʘ (R50) ʥʘ ʛʨʫʧʧʝ ʜʝʪʝʡ 8-12 ʣʝʪ ʩ ʨʘʟʣʠʯʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ɾʄʊ ʩ ʮʝʣʴʶ ʚʳʷʚʣʝʥʠʷ ʘʥʪʨʦʧʦʤʝʪʨʠ-

ʯʝʩʢʦʛʦ ʫʨʘʚʥʝʥʠʷ, ʩʦʧʦʩʪʘʚʠʤʦʛʦ ʩ ʫʨʘʚʥʝʥʠʝʤ Houtkooper, ʢʦʪʦʨʦʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʧʨʦʛʨʘʤʤʥʦʤ ʦʙʝʩ-

ʧʝʯʝʥʠʠ ʘʥʘʣʠʟʘʪʦʨʘ ɸɺʉ-01 ʄʝʜʘʩʩ. 




