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Tém tat

Muc tiéu: Danh gia su thay d6i mot s chi s6 tAm ly va sinh 1y & hoc vién phi cong
quan suw Viét Nam trong qua trinh huln luyén thé va néi dwéi ap lwc dw (ALD).
Phwong phdp nghién civu: Nghién clru mo ta cit ngang trén 35 hoc vién phi cong
quan sy Viét Nam dé danh gia sy bién doi vé cac chi s6 tdm ly va sinh 1y cung kha
nang chiu dung ALD trwéc va sau hudn luyén. Két qud: Sau huin luyén, mic do lo
au ngan han trudc chiu tai gidm 3,9% (p = 0,039). Trwéc huin luyén, sau khi mo
phdéng mat ap suit nhanh, cic chi s6 cdm nhin thé trang va tim trang giam lan lwot
1a 3,7% va 5,7% (p = 0,003, p = 0,035); thoi gian phan &ng van dong cam giac don
gian (PSMR) va phan t&rng van dong cam giac phirc tap (SSMR) khi thé dwéi ALD tang
lan lwot 1a 39,7% (p < 0,001) va 6,6% (p = 0,001). Sau huén luyén, thoi gian phan
trng véi vat di dong (RDO) trong ltic gang sirc thay d6i it hon (9,2%) so véi trwdc
huén luyén (26,7%). Két ludn: Huan luyén ky nang thé dwéi ALD gitp on dinh tAm
ly va sinh Iy khi thé dwéi ALD. Can dwa cac bai tip tAm sinh Iy vao chwong trinh huan
luyén phi cong quan su bay cao khong.

Twr khéa: Thé va néi dwdi ap lwe du; Trang thai chirc nang; Phi cong quan su;
Huén luyén tdm sinh ly; Bay cao khong.
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training under positive pressure. Methods: A cross-sectional descriptive study was
conducted on 35 Vietnamese military pilot trainees to assess variations in
psychological and physiological indices, as well as tolerance ability to positive
pressure, before and after the training program. Results: After training, the level of
short-term pre-load anxiety decreased by 3.9% (p = 0.039). Prior to training,
following simulated rapid decompression, perceived physical condition and mood
indices declined by 3.7% and 5.7%, respectively (p = 0.003, p = 0.035); during
positive pressure breathing, the reaction time for simple sensorimotor response
(PSMR) and complex sensorimotor response (SSMR) increased by 39.7% (p <0.001)
and 6.6% (p = 0.001), respectively. Post-training, the reaction time to moving
objects (RDO) during exertion showed a smaller change (9.2%) compared with the
pre-training period (26.7%). Conclusion: The positive pressure breathing training
program enhanced psychological and physiological stability during positive
pressure breathing. These findings highlight the necessity of incorporating psycho-
physiological exercises into the training programs for high-altitude military pilots.

Keywords: Breathing and speaking under positive pressure; Functional state;
Military pilots; Psycho-physiological training; High-altitude flight.
PAT VAN PE Hu4n luyén thé va néi dudi ALD la

Trong diéu kién chién tranh hién dai, mot trong nhing bi¢n phap thyc tién

cung v&i sy phat trién cida khoa hoc va
k¥ thuat hang khong, xu huwéng phi cong
quan su chiu cang thang vé tAm ly va thé
lwc ngay cang tang. Hoat dong bay cuda
phi coOng ngay cang tr¢ nén phitc tap, doi
hoi phan &ng ctia phi cong ngay mot cao
hon [1, 2].

Trong hé thong “phi cong - may bay”,
phi céng 1a mit xich y&u nhit ctia hé
théng nay vi stc chiu dwng cta con
nguwoi c6 gidi han. Vi vay, viéc cai thién
gi¢i han chiu dung tam ly va tam sinh ly
cta phi céng dé duy tri do tin ciy ctia hé
théng va ddm bao an toan bay da va dang
la vin dé cip bach cia y hoc hang khong
ngay nay [2, 3].
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quan trong trong huin luyén sinh ly
hang khong cho phi cong quéan sy thuc
hién cac chuyén bay & ting binh lwu. Phi
cong quan sw phai dwoc hudn luyén dé
c6 thé chiu dwng tot ALD, day la diéu
kién bat budc d€ dwoc phép thuc hién
cac chuyén bay & ting binh lwu. Huan
luyén thé va noéi dwdi ALD gitp phi cong
quan sy nadm virng k§ nang thé va duy tri
lién lac v6 tuyén trong treong hop khan
cip (mat ap suit buodng lai & ting binh
lwu) [4 - 6]. Py la diém khac biét quan
trong trong huin luyén gitra cac phi cong
quan suw va phi céng hang khéng dan
dung do ho chi thwc hién cic chuyén bay
dwéi tAng binh lwu.
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Huén luyén thé va néi dwéi ALD bao
gom 3 giai doan: Giai doan phong thi
nghiém, giai doan budng ap suit va giai
doan huin luyén trén budng lai mé
phong. Giai doan phong thi nghiém gitp
phi cong lam quen v&i ALD va tich liy
kinh nghiém th¢, néi duwéi ALD trong
diéu kién phong binh thwong. Giai doan
budng ap suat dwgc thwe hién & do cao
mo phdéng > 12.000m, gitp phi cong lam
quen véi diéu kién va thao tac can thiét
khi mat &p suit & do cao lén dé duy tri
kha nang lam viéc. Giai doan buong lai
mo phong nham hinh thanh kj ning diéu
khién may bay va sw san sang tAm - sinh
ly dé rng phé khi mat ap suit & do cao
16n [4, 5].

Hién nay, Khéng quan Viét Nam c6 cac
may bay hién dai c6 kha nang bay & do
cao 1én & ting binh lwu. Viéc huin luyén
thé va néi dwdi ALD dac biét quan trong
trong qua trinh thyc hién cac chuyén bay
cao khéng. Tuy nhién, trong hé théng
huén luyén tdm sinh ly khéng c6 huin
luyén thé va néi dwéi ALD cho phi cong
quan sw Viét Nam. O Lién bang Nga va
mot vai nwéc trén thé gidi, quy trinh
luyén tip trong diéu kién ALD da dwoc
tién hanh tir nhitng nam 1950. Ban dau
thwc hién trén nhirng thiét bi twong doi
don gidn, sau d6 qua cai tién nhiéu lan,
hién nay da dwa cac trang thiét bi luyén
tap dudi ALD cho phi cong ngay tai don
vi. Do d6, Viét Nam cling cin thiét 1p ché
d6 huin luyén riéng cho ky nang thé va
nodi dwdi ALD cho phi cong quan sv do
nhirng khac biét vé dic diém tam ly, sinh
ly clia nguwoi Viéet Nam [7, 10]. Vi vay,

nghién cttu ndy dwoc thuc hién nhim:
Ddnh gid sw thay d6i mot s6 chi s6 tdm ly
va sinh ly trong qud trinh hudn luyén thé
va néi dwéi ALD ¢ hoc vién phi cong qudn
sw Viét Nam.

POI TWONG VA PHUONG PHAP
NGHIEN CU'U

1. Poi two'ng nghién ciru

GOom 35 hoc vién phi céng quin sw
Viét Nam tir 19 - 32 tu6i (trung binh la
23,6 + 0,7 tudi), dang hoc tip tai Hoc vién
Khong quan Vi tru Quan sy Mozhaisky,
thanh pho Saint Petersburg, Lién bang
Nga.

* Thoi gian va dia diém nghién ctru:
Nghién ctru dwoc tién hanh tai Khoa Y
hoc Hang khéng Vi try, Hoc vién Quan y
S.M. Kirov tir thang 10/2023 - 5/2024.

2. Phwong phap nghién ciru

* Thiét ké nghién ctru: Nghién clru mo
ta cat ngang.

* NGi dung va cdc chi s6 nghién ciru:
Cac chi s6 tAm ly va tAm sinh ly cting kha
nang chiu dung ALD dwoc danh gia
trwedc va sau huin luyén, trong diéu kién
st dung trang thiét bi oxy va d6 bao hd.
TAat ca tinh nguyén vién dwoc lwa chon va
diéu chinh pht hop véi mat na oxy (KM-
34, KM-35), quin 4o bu ap do cao (VKK-
15) va mii bdo hd (ZSh-7A) theo sé do co
thé [6]. Hudn luyén gom 5 budi, ALD
trong mat na tang dan tr 150 - 300 - 500
- 750 - 1.000mmH,0, duy tri trong 1 - 2
phtt & mdi mirc. Huan luyén duoc thuc
hién trén hé théng “BARS-GD” ctia Céng
ty TNHH “KONSTEL” (Moscow).
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Trwdc va sau huan luyén, tién hanh
mo phong mat dp suit nhanh twong &ng
véi diéu kién thé dwédi ALD 500mmH,0
(twong dwong dd cao 14 - 15km) [6]. Cac
chi s6 tAm ly dwoc danh gia qua thang lo
au Spielberger-Khanin va bang cau héi
SAN (Thé trang, Hoat dong, TAm trang).
Cac chi so sinh ly dwoc danh gia gobm thoi
gian PSMR, SSMR, va RDO [8, 9].

Chi s6 PSMR dwoc danh gia qua thoi
gian phan &ng van dong cam gidc don
gian. Cach tién hanh: Nguwoi tham gia
ngoi, dat ngén troé 1én nat nhén. Sau khi
c6 tin hiéu (anh sang hoac am thanh)
xuat hién doét ngdt, thi nhan nat cang
nhanh cang tot. Tién hanh 20 - 30 [4n va
tinh trung binh thoi gian phan G¢ng. Két
qua thoi gian tir 140 - 180ms (am thanh)
hodac 180 - 220ms (anh sang) la binh
thwong; > 250ms la cham.

Chi s6 SSMP thu thip qua thoi gian
phan &ng van dong cam giac phic tap,
phat trién tir PSMR. Nguwoi tham gia
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Hinh 1. T8 hop c4c thiét bi d€ thé véi hdn hop khi da thanh phan “BARS-GD”.

phan &ng khac nhau véi tirng mau den
tin hiéu (vi du: Pé: Khong nhin; trang:
Nhén A; xanh: Nhdn B). Téng cdng tién
hanh 30 - 60 lwot va danh gia két qua
thoi gian tir 250 - 350ms la binh thwong,
350 - 450ms la phan &ng cham va >
450ms la phan rng kém.

RDO phan &ng véi vat di dong. Nguoi
tham gia tién hanh nhan nat dang lac
diém sang hodc kim dong ho chay dén vi
tri quy wéc. Thuc hién 20 - 30 lwot va
danh gia két qua qua két qua on dinh
thoi gian sai léch (c6 thé sém hodc mudn):
< 50ms (tot); 50 - 100ms (trung binh);
> 100ms (phan &ng dao dong 1on).

3. Pao dirc nghién ciru

Nghién cru dwoc thong qua Hoi dong
Y ditrc cua Hoc vién Quan y S.M. Kirov,
Lién bang Nga theo Quyét dinh s6 274
ngay 24/01/2023. S6 liéu nghién ctru
dwoc Khoa Y hoc Hang khong Vii try, Hoc
vién Quan y S.M. Kirov cho phép st dung
va cong bd. Nhém tac gid cam két khong
c6 xung dot loi ich trong nghién ctru.
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KET QUA NGHIEN C(*U VA BAN LUAN
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Hinh 2. Thay d&i di€ém lo 4u ngdn han khi m6 phéng mat 4p suit nhanh dwdi ALD
500mmH,0, triedre va sau huln luyén thé va n6i dwéi ALD (n = 35).

(*p < 0,001 so sdnh trwéc va sau hudn luyén)

Chi s6 1o 4u cd nhan la dic diém 6n dinh trong suét nghién ctru. Trong 35 déi twong
nghién ctry, 12 trwong hop (34,3%) c6 chi so lo du ca nhan & mikc trung binh va 23
trweong hop (65,7%) & mirc cao, khong cé treong hop nao mic thip. Pang cha y, lo
au ngén han trwéc kKhi chiu tai gidm ro rét sau huln luyén, tir 43,3 + 0,9 xudng 41,6
+1,0 (giam 3,9%; p = 0,039). Diéu nay cho thay huin luyén gitp hinh thanh ky ndng
thé& va néi ding cach dwdi ALD, qua d6 nang cao trang thai san sang trudce chiu tai.

Bang 1. Thay doi cac chi s6 SAN cta ngwoi tham gia truedc va sau chiu ALD,
trude va sau huin luyén thé va néi dwdi ALD (M + m, n = 35).

Chi s& Trwéc huin luyén Sau huin luyén
iso
(di€m) Trwéc Khi Trong khi Trwéc khi Trong khi
chiu ALD? chiu ALD? chiu ALD3 chiu ALD*
. 5,44 + 0,14*
Thé trang 577 +0,11 570+0,13 5,65+0,13
(p2-1 = 0,003)
Hoat dong 4,87 + 0,15 4,82 +0,14 4,85+0,14 4,85+0,12
542 +0,12**
Tam trang 5,63+0,14 563+0,13 564+0,11
(P21 = 0,035)

(*: Kiém dinh Student’s T-test; **: Kiém dinh Wilcoxon; p so sdnh theo thoi diém
1, 2: Trwéc va trong ALD trwée hudn luyén; 3, 4: Trwede va trong ALD sau hudn luyén)
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Trwéc huln luyén, khi lan dau thé ALD 500mmH,0 trong m6 phong mat ap suit
nhanh, cic chi s6 strc khoe va tdm trang giam 3,7% va 5,7% (p = 0,003; p = 0,035),
phén anh sw suy gidm tw danh gia trang thai chirc ndng. Sau huin luyén, trong cing
diéu kién, cac chi s6 SAN gan nhu khong thay d6i; mot s6 bién s6 dao dong nhe nhwng
khong c6 y nghia théng ké, véi p > 0,05 (Bdng 1). Nhw vy, hudn luyén thé va noéi
dwéi ALD gitp nguoi tham gia thich nghi, hinh thanh k§ ndng thé - néi dong thoi,
qua do duy tri trang thai chirc ndng 6n dinh va phuc h6i nhanh sau chiu tai.

350
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Thoi gian PSMR, ms

100
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Trudc huan luyén * Sau huan luyén *

OTrudc tai BTrong khi thd

Hinh 3. Thay d6i chi s6 PSMR truwéc va trong khi chiu tai (thé dwéi ALD)
trude va sau huén luyén (n = 35).
(* p < 0,001, kiém dinh Wilcoxon, so sdnh trwéc va sau thé dwdi ALD, trede va sau

hudn luyén)

Trwéc va sau huln luyén, thoi gian phdn &ng PSMR khi chiu tdc dong cia ALD
tang lén c6 y nghia thong ké, véi p < 0,001 (Hinh 3). Viéc thd dwdi ALD dwoc xem la
tinh hudng gy cing thang va lam gidm tdc dé phan tng PSMR.

Cé6 thé thiy tir cac két qua thu dwogec, thoi gian PSMR chiu ALD trwéc hudn luyén
tang 39,7% (tir 218,9 + 5,4ms lén 305,7 + 14,4ms) so v&i sau hudn luyén (chi tang
14,1%, tir 215,1 + 5,5ms 1én 245,4 + 8,2ms) (Hinh 3). Piéu nay cho thiy huan luyén
giup cai thién ky nang thé dwéi ALD. Dac biét, toc dé phan trng véi tin hiéu anh sang
(mau dd) khi thé dwdi ALD nhanh hon truéec.
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Bang 2. Thay d6i cac chi s6 SSMR va RDO trwéec va trong khi thé dwéi ALD,
trudc va sau huén luyén (M = m, n = 35).

Trwéc huin luyén

Chi so

Sau huin luyén

Trwdérc khi Trong khi Trwdrc khi Trong Kkhi
chiu ALD? chiu ALD? chiu ALD3 chiu ALD#
541,5 + 13,5*
MR 21 489,4 +9,2 4 +84
SSMR (ms) 508, 0,9 (pz1= 0,001) 89,4 +9, 89,9 +8,
Cx 1,2 £ 0,2%* 1,7 £ 0,3**
So 1oi 3,4+0,3 38+04
ool (p3-1<0,001)  (paz <0,001)
-73,5 + 54**
RDO -58+5,9 ’ -70,8+5,1 -77,3+6,0
(ms) (pz1=0,001)
% A RDO 26,7% 9,2%

(*: Kiém dinh Student’s T-test; **: Kiém dinh Wilcoxon; p so sdnh theo thoi diém
1, 2: Trwéec va trong ALD trwée hudn luyén; 3, 4: Trwede va trong ALD sau hudn luyén)

Trong nghién cttu chi s6 SSMR, nguoi
tham gia phai phan rng nhanh va chinh
xac véi ba tin hiéu anh sang (do, tréng,
xanh). Trwéc huan luyén SSMR, khi chiu
tai tang tr 508,2 £+ 10,9ms lén 541,5 *
13,5ms (tang 6,6%, p = 0,001). S6 16i khi
thé dwéi ALD 500mmH,0 déu ting
trwedc va sau huin luyén. So sanh gitra
hai giai doan nhan thay sé 16i gidm ro rét
& ca diéu kién trudc va trong khi méo
phéng méit ap suit (p < 0,001). Két qua
cho thiy huin luyén gidp cai thién do
chinh xac phan t&ng véi tin hiéu anh sang.

Gia tri thoi gian RDO trong khi chiu
tdc dong ALD tré nén am hon, cé y nghia
théng ké so véi trwde khi chiu tai va
chi ghi nhin dwgc trwéc huin luyén

(p = 0,001) (Bdng 2). biéu nay cho thay
tac dong cua ALD dan dén suw gia ting
qué trinh hung phan hé than kinh trung
wong. Ngoai ra, trwedc huan luyén, khi mo
phdéng mat ap suit nhanh (thé dwédi ALD
500mmH,0), mirc gia tang cac qua trinh
hwng phan ro rét hon (26,7%) so v&i sau
huin luyén (9,2%). Piéu nay cho thiy
sau huén luyén, sw gia ting huwng phan
théin kinh trung wong khi m6 phong mit
ap suit da giam di dang ké.

KET LUAN

Truwdc huin luyén, sau khi chiu tac
déng cua ALD, xuat hién cic dau hiéu
mét moi va suy gidm trang thai chirc
nang, chi s6 SAN thay do6i (p < 0,05)
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trude va sau chiu tai va chi s6 lo u ngan
han cao. Sau huén luyén thé va néi dudi
ALD, ghi nhin gidm chi s lo 4u ngan han
(p <0,05) va trang thai chirc nang khong
thay d6i khi mé phéng méit ap suit
nhanh. Cac chi s6 PSMR, SSMR va RDO
thay dé6i ro rét (p < 0,001) trwéc hudn
luyén, tuy nhién sau huin luyén, cac chi
s6 nay khong thay do6i dang ké va phuc
ho6i nhanh chéng vé mirc ban dau. Pac
biét, t6c d6 phan (rng véi cac kich thich
tang l1én v&i do chinh xac cao hon.

Théng qua cac bai tap tam sinh ly
trong chwong trinh huin luyén da giap
nguoi tham gia ren luyén ky nang van
hanh va kha nang tap trung chu y khi the
dwéi ALD. Piéu nay cé y nghia quan
trong d6i v&i cong tdc hudn luyén tam
sinh ly dé do6i pho véi cac tinh hudng
bat loi khi thwe hién cac chuyén bay cao
khong.
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