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The purpose of the study was to establish of up-
per limbs length of students of higher educational in-
stitutions of Bukovyna depending on the sport type
with the further construction of forecasting model.

Materials and methods. The research was con-
ducted on 132 students of the first and second years
of higher education institutions of Bukovyna aged
from16 to 18. Of them, 86 (65.15%) were boys and
46 (34.85%) girls. The main group consisted of
92 (69.70%) students and the control group — 40
(30.30%) students. Among the students of the main
group, there are 65 (70.65%) boys and 27 (29.35%)
girls. The control group consisted of 21 (52.5%) boys
and 19 (47.5%) girls.

Students of the main group were engaged in the
following sport types: football, volleyball, handball,
basketball. Students of the control group did not ad-
ditionally do sports, except for hours of physical edu-
cation, in accordance with the curriculum. All students
were subjected to an anthropometric study according
to the method of V. V. Bunak modified by P. P. Shapa-
renko. Anthropometric examination included determi-
nation of total and partial parameters.

Results and discussion. According to the results
of the study, that included the distribution of the length
of the right and left upper limbs for gender, there
was a significant difference in the average length of
young boys and young girls in the main group. This is
also evidenced by Welch'’s t-test: t (49.3) = — 7.253,
p < 0.05. The result of the distribution of the length
of the right and left upper limbs in the control group
for gender also indicates that there was a signif-
icant difference in the length of the upper limb of
young boys and young girls of the control group on
average. This was also confirmed by Welch’s t-test:
t (25.971) = - 5.670, p < 0.05 (right upper extremity)
and t (26.175) = — 5.754, p < 0.05 (left upper extre-
mity). Taking into account the results of the distribu-
tion of the lengths of the upper limbs depending on
the sport type, it shows that there was a significant dif-
ference in the average value of the length depending
on the sport type. Since p = 0.25 < 0.05, the difference
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between the medians of the groups is statistically sig-
nificant. When comparing the lengths of both upper
limbs of the studied young boys and young girls, no
significant difference in the average length of the right
and left upper limbs was found t (255.92) = — 0.172,
p = 0.864.

Conclusion. By comparing the length of the right
and left upper limbs of the studied students of the
main group, depending on the sport type, there was
a significant difference in the average value (football
players have the smallest length of the upper limbs:
right — 69.77 + 2.0 cm, of them 70.39 + 2.00 cm
in young boys and 67.90 = 2.00 cm in young girls,
left — 70.28 + 2.0 cm, of them 71.41 + 2.00 cm
in young boys and 68.72 £ 2.00 cm in young
girls, while volleyball players have the largest:
right — 76.20 £ 2.0 cm, of them 77.32 + 2.00 cm in
young boys and 74.22 £ 2.00 cm in young girls, and
left — 77.00 £ 2.0 cm, of them 78.43 £ 2.00 cm in
young boys and 75.92 £+ 2.00 cm in young girls). A
significant factor for the length of both upper limbs is
height. A model for predicting the length of the upper
limbs was derived: y = 0.422 * x, (where y — the length
of the right upper limb, x — height).

Keywords: students, anthropometric parame-
ters, upper extremities length.

Connection of the study with scientific pro-
grams, plans, topics. The work is a fragment of the
planned complex research work of the Department
of Anatomy, Clinical Anatomy and Operative Sur-
gery and the M. G. Turkevich Department of Human
Anatomy of the Bukovynian State Medical Universi-
ty “Regularities of sex-age structure and topograph-
ic-anatomical transformations of organs and struc-
tures of the body at the pre- and postnatal stages of
ontogenesis. Peculiarities of perinatal anatomy and
embryotopography”. State registration number of the
study is 0120U101571.

Introduction. An important indicator of the adap-
tation of the athlete’s body to the external conditions
of the environment is the state of physical and mental
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health [1-3]. In order to assess the state of health of
an individual, it is necessary to have an idea of those
indicators that can be considered normal for him/her.
Anthropometric parameters characterizing the ath-
lete’s physical development, the intensity of growth
processes, and the level of morphofunctional maturity
are essential for assessing the state of health at any
age [4-8].

One of the means of studying an athlete’s state
of health is the assessment of anthropometric param-
eters with the determination of overall and component
indicators. In addition, these standards require peri-
odic renewal due to acceleration processes occurring
in society, especially among future athletes [9-12].

Therefore, the establishment of anthropometric
parameters depending on the type of sport is a cur-
rent issue in modern sports and requires further study
in order to solve the issue of sports orientation and
professional selection of future athletes [13-17].

The purpose of the study was to establish the
upper limbs length of students of higher educational
institutions of Bukovyna depending on the sport type
with the further construction of forecasting model.

Materials and methods. The research was con-
ducted on 132 students of the first and second years
of higher educational institutions of Bukovyna aged
from 16 to 18. Of them, 86 (65.15%) were young boys
and 46 (34.85%) — young girls. All studied young boys
and young girls were divided into two groups: the main
group consisted of 92 (69.70%) students and the
control group — of 40 (30.30%) students. Among the
students of the main group, there were 65 (70.65%)
young boys and 27 (29.35%) young girls. The con-
trol group consisted of 21 (52.5%) young boys and 19
(47.5%) young girls.

Conducting the research does not contradict the
norms of Ukrainian legislation and meets the require-
ments of the Law of Ukraine “On Scientific and Sci-
entific-Technical Activities” dated November 26, 2015
No. 848-VIIl. Each participant signed an informed
consent to participate in the study, and every effort
was made to ensure participant anonymity.

Students of the main group were engaged in the
following sports: football players — 46 (50.00%), of
them 38 (41.30%) were young boys and 8 (8.70%)
were young girls; volleyball players — 19 (20.65%),
of them 10 (10.86%) young boys and 9 (9.78%)
young girls; handball players — 14 (15.21%), of them
8 (8.69%) young boys and 6 (6.52%) young girls;
basketball players — 13 (14.14%), of them 9 (9.78%)
young boys and 4 (4.43%) young girls. Students of
the control group did not additionally do sports, except
for hours of physical education, in accordance with
the curriculum.

The height of the studied students of the main
group: young girls — 173.92 £ 2.03 cm, young boys —
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179.98 + 2.03 cm. Basketball players were 180.00 +
+ 2.03 cm high, of them 182.85 + 2.03 cm — young
boys and 178.10 £ 2.03 cm — young girls; volley-
ball players — 178.94 + 2.03 cm, of them 179.32 +
+ 2.03 cm — young boys and 177.22 £+ 2.03 cm —
young girls; football players — 176.87 + 2.03 cm,
of them 176.87 + 2.03 cm - young boys and
171.51 + 2.03 cm — young girls; handball players —
175.30 £ 2.03 cm, of them 174.82 £ 2.03 cm — young
boys and 174.15 £ 2.03 cm — young girls. The
height of students of the control group was 172.25 +
2.03 cm, of them 179.47 + 2.03 cm — young boys and
164.26 £ 2.03 cm — young girls.

The length of the right upper limbs of the stud-
ied students of the main group: volleyball players —
76.20 £ 2.0 cm, of them 77.32 + 2.00 cm — in young
boys and 74.22 + 2.00 cm — in young girls; basketball
players — 74.85 + 2.0 cm, of them 75.35 + 2.00 cm —
young boys and 73.28 + 2.00 cm - young girls;
handball players — 74.60 £ 2.0 cm, of them 76.87 +
+2.00 cm — young boys and 75.83 + 2.00 cm — young
girls; football players —69.77 + 2.0 cm, of them 70.39 +
+2.00 cm — young boys and 67.90 + 2.00 cm — young
girls. The average length of the right upper limbs of
students in the control group is 73.30 £ 2.0 cm, of
them 74.54 + 2.00 cm — young boys and 71.20 +
1 2.00 cm — young girls.

The length of the left upper limbs of the studied
students of the main group was: volleyball players —
77.00 £ 2.0 cm, of them 78.43 + 2.00 cm — young
boys and 75.92 + 2.00 cm - young girls; basketball
players — 74.92 £ 2.0 cm, of them 75.30 + 2.00 cm —
young boys and 74.12 + 2.00 cm - young girls;
handball players — 74.50 + 2.0 cm, of them 76.55 +
+2.00 cm — young boys and 75.82 + 2.00 cm — young
girls; football players — 70.28 + 2.0 cm, of them
71.41 £ 2.00 cm — young boys and 68.72 £ 2.00 cm —
young girls. The average length of the left upper limbs
of students of the control group is 73.30 + 2.0 cm,
of them 74.15 + 2.00 cm — young boys and 71.98 +
1 2.00 cm — young girls.

All students were subjected to an anthropometric
study, according to the method of V. V. Bunaka in the
modification of P. P. Shaparenka [18]. Anthropometric
examination included determination of total (height)
and partial (upper limbs length) parameters.

A vertical height gauge was used to measure
height. The length of the upper limbs was determined
between two points: the upper point (shoulder) is lo-
cated within the deltoid area and corresponds to the
point located on the surface of the suprahumeral pro-
cess of the scapula, the lower point corresponds to
the finger point, which is located on the hump of the
head of the terminal phalanx of the third finger. This is
a line that connects two points and passes through a
spike-like radial point [18].
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The Welch test was used to distribute the length
of the upper limbs in both groups by gender. When
distributing the length of the upper limbs of students
of the main group by sport, the Kruskel-Wallis test
(non-parametric ANOVA) was used to identify a sig-
nificant difference in the average length of the upper
limbs depending on the sport [19]. To establish for
which pairs of age groups there is a statistical differ-
ence in the medians, the Conover-Iman test was used
[20].

Statistical analysis of the obtained data was car-
ried out using the licensed program RStudio.

Research results. For the results of the study,
which included the distribution of the length of the
right upper limb by gender in the main group (Fig. 1),
it is obvious that there is a significant difference in
the length of the right upper limb of young boys and
young girls of the main group on average. This is
also evidenced by Welch'’s t-test: t (49.3) = — 7.253,
p <0.05.

Fig. 1 — Distribution of the length of the right upper limb
of respondents of the main group by gender

For the results of the distribution of the length of
the right upper limb in the control group by gender
indicates that there is also a significant difference in
the length of the right upper limb of young boys and
young girls of the control group on average. This is
also evidenced by Welch’s t-test: t (25.971) = - 5.670,
p < 0.05 (Fig. 2).

Fig 2. — Distribution of the length of the right upper limb
of respondents of the control group by gender
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For the results of the distribution of the length of
the right upper limb of the students of the main group
according to the sport type, it is obvious that there
is a significant difference in the average value of the
length of the right upper limb depending on the sport
type, taking into account the control group as well.

Kruskel-Wallis test results were (x2 (6) = 13.592,
p = 0.035). Since p = 0.035 < 0.05, the difference be-
tween the group medians is statistically significant.

Let's establish for which pairs of age groups
there is a statistical difference in the medians. To do
this, we will conduct the Conover-Iman test. As a re-
sult, the length of the right upper limb of those respon-
dents whose sport is football differs significantly from
all others. No significant differences were found for
other groups.

The distribution of the length of the left upper
limb in the main group by gender shows that there is
a significant difference in the length of the left upper
limb of young boys and young girls on average. This
is also evidenced by Welch’s t-test: t (49.3) = - 7.253,
p < 0.05 (Fig. 3).

Fig. 3 — Distribution of the length of the left upper limb
of respondents of the main group by gender

The distribution of the length of the left up-
per limb in the control group by gender shows that
there is a significant difference in the length of the
left upper limb of young boys and young girls on
average. This is also evidenced by Welch’s t-test:
t(26.175) = — 5.754, p < 0.05 (Fig. 4).

Fig. 4 — Distribution of the length of the left upper limb
of respondents of the control group by gender
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Let's establish for which pairs of age groups
there is a statistical difference in the medians. To do
this, we will conduct the Conover-Iman test.

So, the length of the left upper limb of those re-
spondents whose sport is football is significantly dif-
ferent from all others. No significant differences were
found for other groups.

Discussion of research results. So, the length
of the upper limbs can have a significant impact on
sports selection and sports orientation. There are al-
most no works devoted specifically to the study of par-
tial parameters, namely the length of the upper limbs
for sports belonging. Taking into account the scientific
achievements of authors such as Sara Jane Cullen et
al. (2022), who studied the anthropometric profiles of
elite athletes and concluded that there are differenc-
es in anthropometric profiles between different ath-
letes and different sports type, which emphasizes the
need to have available normative ranges for specific
types of sports to ensure optimal monitoring of indi-
vidual athletes, which are particularly distinct between
sports, as well as age and training [1].

Our obtained data show that there is a signifi-
cant difference in the length of the right upper limb of
young boys and young girls of the main and control
groups on average (Fig. 1, 2).

The conducted regression analysis shows that
height is a significant factor for the length of the right
upper limb.

The model for predicting the length of the upper
limbisy=0.422 * x, where y is the length of the upper
limb, x — height. The coefficient of determination is
0.999.

The distribution of the length of the left upper limb
in the main and control groups by gender showed that
there is also a significant difference in the length of
the left upper limb of young boys and young girls on
average (Fig. 3, 4).

The conducted regression analysis shows that
height is a significant factor for the length of the left
upper limb [19].

The model for predicting the length of the left up-
per limb is y = 0.422 * x, where y is the length of the
left upper limb, x is the height. The coefficient of de-
termination is 0.999.

Considering the results of the distribution of the
lengths of the upper limbs depending on the type of
sport, it shows that there is a significant difference in
the mean value depending on the sport type. Since
p = 0.25 < 0.05, the difference between the medians
of the groups is statistically significant [19].

The result of the Conover-Iman test significantly
differs from all other lengths of upper limbs of football
players [20].
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When comparing the lengths of both upper limbs
of the studied young boys and young girls, no sig-
nificant difference in the average length of the right
and left upper limbs was found t (255.92) = - 0.172,
p = 0.864.

Conclusion

1. A comparison of the length of the right
and left upper limbs of young boys and
young girls shows that on average there is
a difference among the studied students of
both groups (for young boys the length of
the upper limbs is greater by + 2.0 cm in
the control and by + 3.50 cm in the main
groups).

By comparing the length of the right and left
upper limbs of the studied students of the
main group, depending on the sport type,
there is a significant difference in the average
value (football players have the least length
of the upper limbs: the right — 69.77 £ 2.0 cm,
of them 70.39 £ 2.00 cm — in young boys
and 67.90 + 2.00 cm — in young girls, left —
70.28 £ 2.0 cm, of them 71.41 £ 2.00 cm —
in young boys and 68.72 + 2.00 cm — in
young girls, while volleyball players have the
largest: the right — 76.20 + 2.0 cm, of them
77.32 £ 2.00 cm — in young boys and 74.22 £
+ 2.00 cm — in young girls, and the left —
77.00 £ 2.0 cm, of them 78.43 £ 2.00 cm —in
young boys and 75.92 + 2.00 cm — in young
girls).

2. There was no significant difference in the av-
erage length of the right and left upper limbs
of both studied groups (main group: right —
73.89 £ 2.0 cm, of them in young boys —
74.98 + 2.0 cm, in young girls — 72.80; con-
trol group — 73.30 £ 2.0 cm, of them in young
boys — 74.54 + 2.0 cm, in young girls — 72.80;
left— 73.89 £ 2.0 cm, of them in young boys —
75.42 £ 2.0 cm, in young girls — 73.64; con-
trol group — 73.30 £ 2.0 cm, of them young
boys — 74.15 + 2.0 cm, young girls — 71.98).

3. A significant factor for the length of both up-
per limbs is height (based on the conducted
regression analysis).

4. The model for predicting the length of the
upper limbs is derived as: y = 0.422 * x,
(where y is the length of the right upper limb,
x — height).

Perspectives of further research. Further study
of anthropometric parameters of students will be de-
voted to solving problems of sports selection and
sports orientation.
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BCTAHOBJNEHHA OOBXWHU BEPXHIX KIHUIBOK Y CTYOEHTIB

3AKIALIB BULLOI OCBITU BYKOBWUHU 3ANEXHO BIg BUAY CNOPTY

Kapameeea C. 0., Crio6009sH O. M., Cno600dsiH K. B., My3uka H. 5.

Pe3tome. Mema OocriidxeHHs1 — BCTAHOBUTU OOBXWUHY BEPXHIX KiHLIBOK CTYAEHTIB BULLIMX HaBYarnbHUX
3aknafiB bykoBWHM 3anexHO Bif BUAY CMOPTY 3 HACTYMHOK Nobya0BOK MOAENi MPOrHO3yBaHHS.

Mamepianu ma memodu. NpoBeaeHo JoCniAXeHHS Ha 132 cTyAeHTax NnepLloro Ta Apyroro Kypcis BULLMX
HaB4YanbHWX 3aknagiB bykosuHu BikoM Big 16 0o 18 pokis. 3 HMx 86 (65,15 %) toHakiB Ta 46 (34,85 %) giByar.
OcHoBHy rpyny cknanu 92 (69,70 %) ctygeHTiB Ta koHTponbHy rpyny — 40 (30,30 %) ctypeHTiB. Cepep cTy-
OEHTIB OCHOBHOI rpynu — 65 (70,65 %) toHakiB Ta 27 (29,35 %) gisyat. KoHTponbHy rpyny cknanm 21 (52,5 %)
toHak Ta 19 (47,5 %) piByat. CTyaeHTU OCHOBHOI rpynu 3aiManncb Takumu Bugamu crnopty: cyTtoon, Bonen-
oon, raHgbon, 6acketoon. CTygeHT! KOHTPOSIBHOI FPYNy O4ATKOBO CMOPTOM He 3aiManmcb, OKpiM roanHamm
i3KynbTypWu, Bi4NOBIAHO 0O HABYaNbHOI NporpamMu. Ycim cTygeHTam 6yno NnpoBeAeHO aHTPONOMETpPUYHE [0-
cnigpkeHHs, 3a metoamkolo B.B. ByHaka y moaundikauii .M. LanapeHka [1]. AHTponomMeTpnyHe 06CTEXEHHS
MicTUNo y cobi BU3HaYeHHS TOTarnbHUX (3PiCT) Ta NapuianbHUX (OOBXMHY BEPXHIX KiHLIBOK) NapaMmeTpiB.

Pesynbmamu. 3a pe3ynbTatamy NpoBEeAEHOro OOCIXKEHHS, SKke BKMYano posnogisi AOBXUHW NpaBoi
Ta NiBOi BEPXHbOI KiHLIBOK 3a reHAEepOM B OCHOBHIW rpyni € 3Ha4Mma pisHULUSA SOBXUHW HOHAKIB i AiBYaT B ce-
pegHboMmy. Mpo Le Takox cBigunTh NpoBeaeHun t-tect Yenua: t (49,3) = — 7,253, p < 0.05. PesynbTat posno-
Jiny OOBXWHWM NpaBoi Ta NiBOI BEPXHiX KiHLIBOK B KOHTPOMbHIM rpyni 3a reHaAepoM TexX BKa3ye, Lo € 3HauMma
Pi3HULSA OOBXMHU BEPXHbOI KiHLIBKW KOHAKIB i AiBY4aT KOHTPOSbHOI rpynu B cepeHbomy. Mpo ue Takox cBia-
unTb NpoBeaeHunin t-tect Yenua: £ (25,971) = - 5,670, p < 0.05 (npaBa BepxHs KiHUiBKa) Ta f (26,175) = — 5,754,
p < 0.05 (niBa BepxHs KiHUiBKa). BpaxoBytoun pesynbTaT po3noginy AOBXMH BEPXHIX KiHLIBOK 3areXHO Bif
BUAOYy CMOpTYy, MNOKa3ye, L0 € 3HAa4YMMa pi3HULSA cepeaHbOro 3Ha4YeHHs1 JOBXUHU 3anexHo Big BuAy Cnopry.
Ockinbkn  p = 0,25 < 0,05, TO BigMIHHICTb Mi>XX MefiaHaMu rpyn € CTaTUCTUYHO 3HadMmoro. B pesynbrari
nposefeHoro Tecty KoHoBepa-ImaHa. 3HauMMo BigpIi3HAETLCA Bif YCiX iHLUMX OOBXUHA BEPXHIX KiHLIBOK dyT-
oonicTiB. NMpy NOPIBHAHHSA JOBXMH 000X BEPXHiX KiHLIBOK OOCNIMKYBaHUX HOHAKIB i AiBYaT 3HAYMMOI pi3HMLUI
cepeaHbOoi JOBXMHM NMPaBoi i NiBOT BEPXHIX KiHLiBOK He BusiBNeHo t (255,92) = - 0,172, p = 0,864.

BucHosku. IMpy NOpiBHAHHI AOBXMHM MPaBOI Ta JiBOT BEPXHiX KiHLiBOK JOCMIO)KYBAHUX CTYAEHTIB OCHOBHOI
rpynu, 3anexHo Big BuAy CrnopTy € 3HayMMa pi3HWLA CepefHboro 3HayeHHs (yTbonicT MaloTb HalMeHLLY
OOBXMHY BEPXHiX KiHUiBOK: npaBa — 69,77+2,0 cm, 3 Hux 70,39+2,00 cm y toHakiB Ta 67,90£2,00 cm y gisvar,
nisa — 70,28+2,0 cm, 3 Hux 71,41+£2,00 cm y toHakiB Ta 68,72+2,00 cm y giByaT, B TOM Yac, sik Bonenbonictu
MaloTb Hanbinbwy: npaea — 76,20+2,0 cm, 3 Hux 77,32+2,00 cm y toHakiB Ta 74,22+2,00 cm y giByar Ta nisa —
77,00+£2,0 cm, 3 HUX 78,43+2,00 cm y toHakiB Ta 75,921+2,00 cm y giByaT). 3Haunmum hakTopoM Ans SOBXKUHA
000X BEpPXHiX KiHLIBOK € 3piCT (Ha OCHOBI MPOBEOEHOro perpecinHoro aHanisy). BueegeHo mogens anst npo-
rHO3yBaHHS JOBXWHU BEPXHIiX KiHLiBOK: ¥y = 0,422 * x, (Oe y — AOBXMHA NpaBoi BEPXHbLOI KiHLiBKK, X — 3pICT).

Knro4yoBi cnoBa: CTyaeHTW, aHTPONOMETPUYHI NapaMeTpn, AOBXKNHA BEPXHIX KiHLBOK.
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