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PHYSIOLOGICAL-HYGIENIC SUBSTANTIATION OF THE OPTIMUM RATIO OF BODY PROPORTIONS AND CLASSROOM
FURNITURE OPTIONS

A comparative, study concerning a better accommodation of the students posture during classes (with the radio between the
bodys proportions and classroom furniture height varying) has been conducted by physiological (spirography, plethysmography)
andanthropological methods,as well as by the biochemical analysis of posture.The optimal classroom furniture heightvalues
appropriate for instituteshave been established
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Introduction. As is known, the main criteriaor rationing furniture are comfortable working pose, its ergonomic and
physiological rationale. For the normal functioning of various organs and body systems at work sitting, the main parameters
of the furniture should be in a specific ratio to the value of the anatomical features. In this context, the development of
standards at mass use of the furniture must be installed within range of anatomical differences in the ratio of features and
furniture options. When developing standards for school furniture, it has been proven that the size mismatch of furniture
anatomical values within M + 18 (¥2sm) does not effect on your posture and does not cause abnormalities in the functional
status of the student body as including younger ages.

In this study, there was a task to determine what magnitude of mismatch between anthropometric parameters and features
of the students of high school furniture does not cause them adverse changes of physiological functions.To solve this
problemconducted complex investigations in the following areas: changing the growth (at 1 199 people) to determine the
grafting differensesgrowth among groups of students; Applied anthropometry to 22 indicators (height above seat of eyes line,
line of angles,shoulder bladesdepth, lumbar bends,shin, thigh length and etc. at 345 people). Study of the functional state of
several body systems, external breathing function(100 spirogramm).

Materials and methods. Based on actual 1 199 student growth data was constructed curve percentage distribution of this
trait. From the data presented in the figure can be seen that the growth rates in 96.3% surveyed fall within the range from
160 to 185 cm, in 0.4% below - 160 cm and 3.9% - above 185 sm. The average rise surveyed contingent of 174.6 cm.

Results and discussion. Based on the current practice of school furniture rationingobtained anthropometric data were
grouped into two groups of growth at intervals of 15 sm, growth taken as normalized for school furniture. The first group
included students with 161-176 sm. growth, the second - 177-192sm. Since extreme variants of growth occurred in a small
percentage of cases, and to the ends 18-26 years body growth and development of the main systems of the organism,
including ensuring posture stability and regulation, the third group has been allocated, comprising the totality of the growth
range (161-191cm) . Dimensions of furniture made to determine, based on the average values of body parts in each of the
groups of growth as middle and close to them the cases are found in large number of cases.

The formation of posture most affected by the size of tall furniture - seat height and height of table anthropometric criterion
that determines the height of the seat is the length of the lower leg with the foot in the shoe, that is, the distance from the
floor to the soft tissues of the human thigh dimples in a sitting position. Height of the table is made up of seat height and
differentiation - the distance from the seat to the elbow, close to the body.

L.V.Mihaylova and G.A.Sharshatkina established that the value of differentiation for pupils equal to the height of the elbow
close to the body of the seat, with the addition of convenience pose 6 cm. According to our data, the convenience provided by
students pose with the addition of 8 cm to the average height of the elbow (24,3sm). Mean values of anthropometric
indicators that determine the size of tall furniture on these groups are presented in Table 1. From the table 1 it seen that at
students of first and second groups the difference between the average values of the length of the lower leg with the foot in
the shoe is 2,1sm. The average value of this antropometrical marks for all studied population of students (3 group) is 46.6 sm
and diffirentiate from average value of the 1st and 2nd groups only on +1sm.

These differences should be recognized as irrelevant according to L.V.Mikhailova mismatch of furniture and said
anthropometric trait within +2 sm ergonomic and physiologically insignificant even for students. The difference between the
average values of the height of the elbow on the seat of the students of the first and second groups, compared with the third
group also is insignificant and is 1 - 0.8 cm, respectively.

Table 1-Average values of anthropometric characteristics are determined by the dimensions of the furniture at the students
of different growth groups

Anthropometric sign Growth, sm the difference between the average values
1-group 2 - group 3-group 1-2 1-3 2-3
161-176 176-191 161-191

the length of the 45,6%1,6 47,7+1,5 46,6+2,0 -2,1 -1,0 +1,0

lower leg with the

foot in the shoe 23,318 25,1+1,6 24,3+¥2,0 -1,8 -1,0 +0,8

The lack of the meaningful difference of average fearuteogf these ergonomical values are expressed by many reasons. For the
same length of the size of the body parts of it in different individuals may be different (V.V. Bunakand others). For example,
within the study of M.N. Korsunskaya and L.N. Zagluhinskayalower leg length of 34 cm met in groups surveyed with an
increase from 127 to 148 cm and the height of the elbow on the seat 18 cm. - people with growth of 91 to 142 cm In our
observations tibia length 46 cm found in individuals with growth ranging from 161 - 186 sm.



Another reason is that the length of the lower leg has a significant impact and the height of the heel shoes. We surveyed
students it varied from 2.5 to 11 cm, with an average of 5.6 sm. Moreover, in patients with an increase up to 165 cm is equal
to an average of 7.6 cm and in patients with an increase of more than 180 cm -3.2 cm. This is to some extent eliminates the
differences in the length of the lower leg with the foot in the shoes of students of different heights.

The size of the elbow height of seat 24 cm met students with growth ranging from 165 to 183 cm. This is consistent with the
results of SV Investigation Ermakova and al.authors, according to which the difference in average growth of students to 10 cm
difference of averages compared to only 0.5 cm for men and 0.4 cm for men.No significant differences in the averages of the
height of the elbow on the seat due to the fact that on the one hand human growth largely depends on the leg length than the
length of the body on the other so that a change in shape of the spine in sitting posture helps smooth out differences in the
length of the body from different heights persons.

Thus, the insignificance of the difference between the average values of the main anthropometric features in the two groups
does not give grounds for classroom furniture offers two sizes for schools. Provided classroom furniture and equipment of
two sizes in accordance with the average growth of anthropometric features two groups for the vast majority of students will
be equally convenient to use for seating furniture both rooms.

In order to clarify the need for the number of dimensions of the furniture was held physiological-hygienic substantiation of
the optimum ratio of body proportions and parameters of classroom furniture for the indicators mentioned above. Under
experimental conditions, the ratio of simulated seat height and length of the lower leg, desk height and differentiation within
M %16, or 2 sm, (T.Sh. Minnibaev) and M #1.58 (*3sm), the quantities of anthropometric characteristics for the entire
population.

It is possible to evaluate the convenience of working postures and for students with extremes anthropometric features.
Comparative analysis of biomechanical parameters of working postures (Table 2) showed that the discrepancy between the
size of the furniture values lower leg length DSO foot in the shoe, and the height of the elbow in the range +1.56 (+3 cm) from
the average feature has no significant effect on the biomechanics of students poses. Thus, the average value of the angles parts
of the body at a value mismatch within + 3 changed only 2-5 on the data discrepancy with the value received (+2cm). In both
cases, your feet are on the floor and lean percentage asymmetric postures range but about the same level from 17 to 24.
According to L.V.Mihaylovoya and G.A. Sharshatkinoya mismatch parameters tall furniture tibia length and height of the
elbow at around #3 to *#4 cm in schoolchildren of different ages and does not cause significant changes in the angles of
bending parts of the body  (3-5). The study of the electrical receptacles lower limbs, body microvibrations amplitude,
frequency and nature of complaints of the students did not reveal revealed no significant changes in these indicators for non-
compliance seat height and lower leg length of between +2 and +3 cm. Bearing in mind that among the surveyed contingent
are persons who have the length of the lower leg with the foot in the shoe extends beyond - 1.58 (undersized), It conducted a
series of experiments using steps 5 sm feet tall while the students showed no adverse hemodynamic changes, and there were
no complaints about the feeling of squeezing, pain, numbness in the legs.

Thus, data analysis of physiological reactions of biomechanical characteristics of the item and the frequency of complaints
indicates that the seat height is equal to the average length of the whole population of the lower leg (46cm) is optimal for
people with lower leg length in the range of M £1.58 and the presence of steps in furniture design - and for people with the
length of the lower leg goes beyond M - 1.56.

Table 2-Angles parts of the body at different ratios of seat height and lower leg, desk height, and differentiation

Biochemical characterization of the the value of non-compliance of anthropometric characteristics and
working dose dimensions of the furniture
M#+2 sm for Seat Height the value of
2 differentiation
parameters

above the above the L*+ 3 sm L*- 3sm

tibia 3 cm tibia 2 cm
inclination of the head relative to the
torso 14,8+0,1 12,0+0,1 15,4+0,1 12,6+0,1 15,1+0,1
The slope of the body from the vertical
The angle of sight 14,4+0,1 10,9+0,1 18,4+0,1 11,2+0,1 19,2+0,1
The angle of the hip joint
The angle of knee joint 69,0+0,2 72,2+0,3 74,0+0,2 72,4+0,3 66,4+0,1
The angle of the ankle joint
The distance from the eyes to the 82,1+0,2 88,0+0,2 79,2+0,2 83,4+0,2 86,5+0,2
Working surface
poses 92,3+0,2 88,1+0,3 97,0+0,2 90,1+0,2 98,1+0,3
Asymmetry
The position of the feet when the feet are 98,4+0,2 93,4+0,3 96,8+0,2 95,5+0,2 103,1+0,3
all based on the floor 35,1+0,2 29,1+0,2 31,4+0,2 32,9+0,2 34,1+0,2

19,7 17,3 24,1 23,4 18,4
100 100 100 100 100

It is seen from the table 3, that delay on average equal to the value of the height of the elbow of the forearm in a position
comfortable for writing (32cm) for the entire population does not cause significant subjective complaints and shifts the



physiological reactions of the organism studied at the value of non-compliance as #2 (#16) cm and 3 cm (+1.58). For more
evidence of that delay on within the M * 1.58 is optimal, has conducted a series of studies at the value of differentiation within
+28 +2.58 material adverse changes in the functional state of an organism of students have been identified in these cases.

Table 3 - Changes in the frequency of complaints and indicators of the functional state of an organism of students with
different ratio values of differentiation, and the height of the table

The value of Complaints%
differentia-
tion
fatigue | numb the poses breathing MBC, 1 LCL, 1
pain an capacity, ml
incon
venie boys girls boys girls boys girls
nce
M+4-5sm M | 19.1 17.0 22.6 58.4 842.7 656.1 17.2 16.7 3.48 2.80
+m 5.0 6.0 6.0 6.0 59.8 238 1.7 1.4 0.11 0.08
t 2.48 9.0 3.97 3.9 29 0.7 1.8 2.8
P <0.05 <0.00 | <0.001 | <0.001 | <0.01 >0.5 >0.5 <0.01
1
M+3sm M 9.4 3.8 3.8 6.7 1170.0 840.0 25.0 18.5 3.80 3.16
+m 4.0 2.0 2.0 4.0 52.0 41 1.5 1.3 0.08 0.09
t 0.9 1.1 0.4 0.07 0.3 0.2 0.07 0.2
p >0.5 >0.5 >0.5 >0.5 >0.5 >0.5 >0.5 >0.5
M-3sm M 7.5 7.5 8.0 1100 854 25.3 17.9 3.71 3.24
+m 3.0 3.0 4.0 58.0 39.2 1.8 1.0 0.08 0.09
t 0.66 1.4 1.1 0.2 0.4 0.1 0.06 0.8
P >0.5 505 |>05 |>05 |>05 |>05 |>05 >0.5
M-4-5sm M 23.2 15.1 9.4 78.6 716.1 519.1 15.1 15.2 3.40 2.75
+m 4.0 5.0 4.0 5.0 43.8 29.9 1.5 1.4 0.02 0.10
t 3.7 12.2 6.0 6.3 4.0 1.5 2.3 29
P <0.001 <0.00 | <0.001 | <0.001 | <0.001 | >0.5 >0.5 <0.01
1
Conclusion.

1. Inconsistency basic parameters tall sizes of classroom furniture respective values of anthropometric characteristics within
M+1.58 (*3sm) covering the 90% students surveyed, does not cause adverse changes in the functional state of the organism.
2. With the standardization of functional dimensions of classroom furniture as raw averages of anthropometric
characteristics for the population without division into growth group optimum value of the seat height to be taken shall be 46
cm, Differ -32sm, the height of the table top, facing the sitting - 78cm (46+32).
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3.M. KYCAMBIHOBA, A.K. TEKMAHOBA, 9. WJIbAC, A. ’)KYHICBAM, H. )KAKCbIBAM
CIK. AcgpeHduapos amuviHdarsl Kazak ¥ammobik MeduyuHaablK yHUsepcumemi

AYJIUTOPHUAJIBIK ’KUWHA3JIAP ITAPAMETIPJIEPI MEH JEHE ITPOITIOPLUAJIAPBIH
®U3N0JI0TUAIBIK-TUTUEHAJIBIK TYPFbIJA HETI3JEY

Ty#in: biniM anymbuiapAply AeHCcAy/AbIFbIH CAaKTay >KOHE JKYMBIC KaGiJeTTIriH apTThIpy MeMJIeKeT TapamnblHAa 6acThbl
poJib aTkapazbl. Keseci 6arbiTTap 60HbIHIIA KEUIEH i 3€PTTEY KYMBICTApbI XKYPrisinai: cTyieHTTepAiH 9pTypJii TONTAFbI
601 epekienikTepi 60MbIHIIA GOUBIHBIH Y3bIHABIKTAPbIH 6JI11eY, KOJAaH6albl aHTPONOMETPHUS, )KYMbIC KaJllblHA KeH6Iip
aF3aHblH TYPaKTBLIBIFbIH 3ePTTeY, ChIPTKbl TBIHBIC ajlly KbI3MeTi, COHbIMEH KaTap apHaWbl KYpacTbIpbUIFaH cayaJiHaMa
OoUbIHIIA CYO'BEKTUBTI KAJIbINIThl 6aFasiay. [MrueHasbIK HeTi3Zley MeH KaJIbIINThl cabak KecTeCiHiH 60JIMaybl, )KYMbIC OPHbI
MEeH OKY >XaFJJallblH AypbIC YHBIMJIACTBIPYMay >KYMbIC Kab6ijsieTi MeH OKy GeJsiCeHAi/iH TeMeH/IeTil CTyAeHTTep apacbiHja
aypylIaHAbLIBIKTBIH XOFapJ/iayblHa 9KeJlill COFa/ibl.

Ty#iHzAl ce3aep: cTyeHTTep, aHTPONIOMETPHUS, ayJUTOPHABIK )knhaszap napameTpi

3.1. KYCAWBIHOBA, A.K. TEKMAHOBA, A. WIbAC, A. )KYHUCBAM, H. )KAKCbIBAH
Kazaxckuti HayuoHaneHbiill meduyuHckuli ynugepcumem um.C./]. Acpendusiposa

®HU310/JI0Ir0-rTUrMEHHYECKOE OBOCHOBAHHUE ONITUMAJIbBHOTO COOTHOIIEHHA MNPOIIOPLIUH
TEJIA U IAPAMETPOB AYIUTOPHOY MEBEJIU

Pe3lome: CoxpaHeHUe 3/]0pPOBbs, NIOBbIIIEHHE PAGOTOCIOCOGHOCTH yYalUXCS HMEIOT GOJIBIIYI0 aKTYaJbHOCTb U SBJISAIOTCA
0011 erocyJapcTBEHHOM 3a7ia4yei. [IpoBeieHO KOMILJIEKCHOE 00C/IeIOBAHKE B CJEAYIOLIMX HANIPaBJeHUSIX: U3MePEHUE POCTa
JUIS OTIpesiesIeHUs] PACIpOCTPAaHEHHOCTH PA3/IMYHBIX POCTOBBIX TPYII Cpefyu CTYAEHTOB; NPUK/IaZHasA aHTPOIOMETpPHS,
M3ydeHHe HEeKOTOPBbIX CHUCTEM OpraHU3Ma YCTOMYMBOCTH pabodell Mo3bl, QYHKIMM BHELIHEro [AbIXaHUSA, a TaK e
CyO'BeKTHBHYIO OLIEHKY yJ06CTBa MO3bI C MOMOIbIO ClEelHaJbHO pa3paboTaHHOW aHKeTbl. OTCYTCTBHE TMTHEHUYeCKOro
060CHOBaHUS U HOPMY 3aHATHUH, OpraHu3alnuu paboyero MecTa M yCJ0BUsIM 06ydeHHs IPUBOJAAT K y4eOHOH Mmeperpyska,
CHM>KEeHHI0 paboTOCIOCOGHOCTH U y1eOHOHW aKTUBHOCTH M TOBBILIEHHUIO 3a60/1eBaeMOCTH CTY/I€HTOB.

KiioyeBble c10Ba: CTyZleHThI, aHTPOIIOMETPUs, IPONOPIUU TeJIa TapaMeTphl ayJUTOPHOH MeGen



