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1. PAT VAN PE

Lai may bay quan su 1a loai hinh lao dong dac thu, doi hoi ngudi phi cong phai
c6 strc chiu dung t6t vé& thé lyc, than kinh viing vang va kha ning phan tmg nhanh
vO1 moi tinh huong Trong qua trinh tham gia hoat dong bay, phi cong phai chiu anh
huéng cta nhidu yéu t6 bat loi dbi voi strc khoe nhu: tiéng don, tac dong cua gia toc,
qua tai thé chat, buc xa mat troi, 4p luc v6i cac bai bay kho... giy ra su cing thang
than kinh va tdm 1y, 1am co thé mét moi, suy giam trang thai chirc ning co thé
(TTCNCT), tir d6 c6 thé dan dén tai nan bay. Piéu nay cang rd rét hon véi cac bai
bay c6 d6 phic tap cao, trong diéu kién khi twong khic nghiét, bay dém hodc thyc
hién cac nhiém vu dac biét [1].

Hién nay, viéc danh gia sy thay d6i TTCNCT ciing nhu dic diém tdm sinh 1y
1a ndi dung khong thé thiéu trong cong tac giam dinh stc khoe cho phi cng quan sy
(PCQS) tai Viét Nam. Cung voi viée danh gia anh huéng cia cac yéu té tAm sinh 1y
dén hoat dong bay thi viéc tim kiém va ap dung cac phuong phap luyén tap gitip phi
cong phuc hodi duoc TTCNCT, giam thiéu cing thang va cai thién sirc khoe 1a van dé
dang dugc quan tam.

_ Trong nghién ctru ndy, chung t61 da budc dau ap dung cac bai luyén tip phuc
h61 theo nguyén ly phan hoi sinh hoc trén PCQS lai may bay Su-30. Viéc xem xét sy
thay doi cac chi s6 TTCNCT cua phi cong trude va sau luyén tap la co so danh gia
mirc d§ cai thién strc khoe, tir do khang dinh hiéu qua cua phuong phap va dé xuat
cac giai phap nang cao suc khoe nghé nghiép cho PCQS.

2. POI TUQNG VA PHUONG PHAP NGHIEN CUU

2.1. Pbi twong nghién ctru

30 PCQS 14i may bay Su-30 c6 tudi doi tir 27 dén 43, dang cong tac tai 2 trung
doan X va Y thudc Quan chung Phong khong - Khong quan.

2.2. Thiét bi nghién ciru: Bo phin mém luyén tap phuc hdi Reacor [2]; thiét
bi danh gid nhanh TTCNCT Ritm-MET [3]; thiét bi nghién ctru tdm sinh 1y cam tay
UPFT-1/30 cta Lién bang Nga [4].

2.3. Thiét ké nghién ctru: Nghién ctru mo ta cit ngang, so sanh trudc sau.

2.4. Phuong phap thuc hién nghién ciru

Nguyén Iy: Phuong phap luyén tép theo nguyén ly phan héi sinh hoc cho phép
dbi tugng thyc hién co thé kiém soat TTCNCT va hoat dong hé than kinh thong qua
cac chi s0 sinh 1y dugc do mot cgch truc quan khi tién hanh cac ndi dung luycn tap,
tir d6 co thé sé tao ra phan xa d€ hinh thanh kha nang ty diéu hoa va dat dén trang
thai tam sinh ly t6i wu [2].
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Ky thudt tién hanh:

- PCQS duoc thyc hién 7 bai luyén tép trén phén mém Reacor bao gom: diéu
hoa nhiét d6 co thé; diéu hoa chirc ning ph01 va ho hép; dién co dd; diéu hoa tan sb
nhip tim va mach dap; dleu hoa cac chi s6 tuan hoan mau; _phan ung dién da; didu
hoa huyét ap. Bo phan mém Reacor duoc cai dat trén hé thong thiét bi Egoscop voi
cac dién cuc chuyén dung cho phép do va hién thi sy thay ddi cac chi sb sinh 1y cua
phi cong theo cac ndi dung luyén tap. Mbi phi cong s€ quan sat va luyén tap tu diéu
hoa céc chi s6 dé dua co thé dén trang thai hdi phuc.

- Mdi bai luyén tap dugc thyc hién 1 lan/ngay trong phong kin. TTCNCT cua
PCQS & thoi diém trude luyén tip can 6n dinh. Thoi gian mdi bai luyén tap khoang
30-45 phat. Toan b qué trinh luyén tap dugce thuc hién trong 7 ngay.

- Po cac chi sb nghién clru trude va sau luyén tdp bang thiét bi Ritm-MET.
Hi¢u qua cai thién TTCNCT sau luyén tp duoc danh gia thong qua sy thay doi cac
chi s0 chirc nang tim mach va két qua thyc hién cac bai test tam sinh Iy cam giac van
dong trén thiét bi. Dua trén s0 liéu do, chuong trinh Ritm-MET ty dong téng hop va
phan tich két qua danh gid dé dua ra két luan vé TTCNCT cua doi tugng khao sat
voi 3 muce d6 [3]:

+ Muc 1: Pat va phu hgp v6i moi cong viéce;

+ Mirc 2: Pat co diéu kién, phu hop voi cong viée trong diéu kién binh
thuong, nhung trong trudong hop dac biét can cé sy giam sat cua quan 1y;

T Muc 3: Khong dat, chua phu hop dé thuc hién cong vige, khuyén cao nén
kiém tra stc khoe tdm sinh 1y k¥ hon.

- Ngoai ra, trude va sau moi bai luyén tap, phi cong dugc sur dungq thiét bi
UPFT-1/30 d¢ do di€ém danh gia TTCNCT. Theo quy dinh cua thiét bi, diém danh
gia TTCNCT nam trong khoang tur 0,001 dén 1 [4]. Can cir vao so diém do dugc,
thiét bi tu dong x&p loai TTCNCT cua phi cong theo cac muc [4]:

+ Murc bao dong: Diém danh gia TTCNCT = 0,001;

+ Mtc tiéu cyc: Diém TTCNCT tir trén 0,001 dén 0,1;

+ Mirc gan 6n dinh: Diém TTCNCT tir trén 0,1 dén 0,37;

+ Muec 6n dinh: Diém TTCNCT tir trén 0,37 dén 0,64;

+ Mirc gan t6i vu: Piém TTCNCT tir trén 0,64 dén 0,8;

+ Mtrc t6i wu: Diém TTCNCT tir trén 0,8 dén 1.

Su cai thién TTCNCT cuia phi cong duoc danh gia thong qua mic xép loai
trudc va sau luyén tap.

2.5. Xir Iy s6 liéu

S6 lidu nghién ctru dugc xur ly thong ké bang phan mém MS Excel 2013. Phép
thir t-test duoc st dung dé danh gia do tin cdy cua su khéc bi¢t, cd y nghia thong ké
khi p <0,05.
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2.6. Pao dirc trong nghién ciru

Nghién ctru duoc su chip thuan cua Hoi dong dao dirc trong nghién ciru y sinh
hoc Trung tAm Nhiét déi Viét - Nga, ma s6: 09/2019/VREC va sy dong ¥ cua Quén
chung Phong khong - Khong quéan. Trong qua trinh nghién ctru, thong tin cia cac
dbi twong tham gia dwgc ma hoéa va bao mat tuyét di.

3. KET QUA NGHIEN CUU VA BAN LUAN
3.1. Cic chi s6 chirc ning tim mach ciia PCQS truwéc va sau luyén tip

i Chi sb chirc nang tim mach cia PCQS trude va sau luyén tap dugc xéac dinh
bang phép do quang thé tich trén thiét bi Ritm-MET trinh bay trong bang 1.

Bang 1. Chi s6 chtic ning tim mach cia PCQS trudc va sau luyén tap

Két qua do ciia PCQS
Ti¢u (X = SD)
Chi s6 danh gia chuan Truée Sau p
thiet bi [3]| uygn tap | luyén tap

mn=30) | (n=30)
Nhip tim (nhip/phit) 5775 | 73,7+6,1 | 70,5+3,1 [<0,05
Huyét 4p tam thu (mmHg) 105+120|113,6 £4,8 | 110,3+2,3 [<0,05
Huyét 4p tdm truong (mmHg) 6683 | 72,6+4,5 | 70,0+2,1 [<0,05
Huyét 4p trung binh (mmHg) 80+92 | 862+4,6 | 83,6+2,5 [<0,05
Nhip tho (nhip/phut) 1518 | 17,1+1,8 | 162+ 1,4 |<0,05
Chi s6 tim mach HI (lit/phat/m*) ~ |2,1+2,35| 2,3+0,1 | 2,2+0,1 [>0,05
H‘é s6 Hildebrandt danh gia muc do
d@ng bo trong hoat dong cua h¢ ho| 3,5+4,5 | 4,6+0,8 4,2+ 0,6 |<0,05
hap va tuan hoan (don vi quy udc)
Heé s6 bién thién nhip tim (%) 6+75 | 6,7£1,5 | 58«13 |<0,05
Cuong do nhip tim (don vi quy uéc) | 7+ 7,5 7,6 £2,8 7,2+1,2 |<0,05
Sihcllus;’ 532;3 thang dieu hoa Tl (don | 55 . o0 | 78 4425 | 753412 |<0,05

Két qua bang 1 cho thay, hau hét cac chi s6 chirc ning tim mach cua PCQS
trude luyén tdp déu nam trong ngudng 6n dinh. Tuy nhién hé sé Hildebrandt thu
duogc trudce luyén tap 1a 4,6+0,8 cao hon ti€u chuén cta thiét bi va phan anh sy thiéu
ddng bo trong hoat dong ciia hé hd hap va hé tudn hoan [5]. Chi s6 nay sau luyén tap
giam con 4,2+0,6 c6 ¥ nghia thong ké (p<0,05) va niam trong gidi han tiéu chuan.
Diéu nay cho thay sau luyén tap, hoat dong dong bo ciia hé ho hap va tuan hoan da
duogc cai thién theo xu hudng tét hon. Tuong tu, chi s6 cang thang cua hé diéu hoa
TI sau luyén tap cling giam tur 78,442,5 xuéng con 75,3+1,2 (su khac biét c6 y nghia
thong ké v&i p<0,05). Pay 1a chi sb phan anh tac dong tong hop cua cac co ché diéu
hoa hé tim mach [5]. Sy gidm chi s6 TI sau luyén tap cho thay biéu hién hoat dong
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chtc nang cua h¢ than kinh trung wong véi cac hoat dong tim mach da dugc can
bang hon. Ngoai 2 chi s6 trén, cac chi s6 vé nhip tim, huyét ap tam thu, huyét ap tim
truong va nhip tho sau luyén tap déu co xu hudng thay doi tot hon so véi trude luyén
tap, thé hién hoat dong chirc nang ciia hé tuan hoan va ho hap di duoc cai thién. Diéu
nay cling phan anh su cin bang va bt cang thang hon ctia PCQS.

3.2. Két qua kiém tra cac bai test tim sinh 1y trén thiét bi Ritm-MET

Cac PCQS duoc thuc hién 3 bai test trén thiét bi Ritm-MET bao gém: phan xa
thi gidc van dong don gian; phan xa véi muc ti€u di dong va typping test (Ga mo
thoc) [3]. Pay 1a nhitng test tim sinh Iy duoc st dung rong rai dé danh gia kha ning
thich nghi ctia nguoi lao dong trong linh vuc dac thu, trong dé c6 PCQS [6]. So sanh
két qua thuc hién test trudc va sau luyén tip cho phép danh gia muc do suy giam
hodc cai thi¢n trang thai chirc nang ctia hé co quan cam giac van dong dudi su diéu
khién cta hé than kinh trung wong.

3.2.1. Két qua test “Phdn xa thi gidc vin dong don gian” trwéc va sau luyén
tap

Bai test “Phan xq thi gidc van dong don gian” trén thiét bi Ritm-MET duoc st
dung dé kiém tra kha nang phan xa véi cac kich thich anh sang, qua d6 danh gia mic
d6 tap trung cht y cua hé than kinh trung wong [3]. Céc chi s6 danh gia bao gébm
thoi gian phan xa va ty 1¢ phan xa sai. Két qua bai test dugc trinh bay tai bang 2.

Béang 2. Két qua thuc hién test “Phan xa thi giac van dong don gian”

Két qua do ciia PCQS
Tiéu (X £ SD)
. K ax . s chuan
Chi s0 danh gia thiét b Tfll’(')‘s Sau p
3] luyén tap | Juyén tap

(n=30) (n =30)
Thoi gian phan xa trung binh (ms) <240 |297,5+10,5| 285,3+8,6 |<0,05
Thoi gian phan xa toi thiu tmy | 180 +200|217,0 15,4 | 196,9 11,7 |<0,05
(ms)
Thoi gian phan xa t8i da timax (ms) |250+350(462,4+22,0| 414,5+17,1 |<0,05
Ty 1é phan xa sai (%) 0+5 1,41+03 1,3+£0,3 |<0,05

Két qua bang 2 cho thay, sau luyén tap chi sd thot gian phan xa trung binh va

ty 1¢ phan xa sai déu giam lan luot tir 297,5+10,5 xubng 285,3+8,6 ms va 1,41+0,3
xudng 1,3£0,3% (c6 y nghia théng ké véi p<0,05). Xu hudng twong ty ciing nhan
duoc voi sy giam di co § nghia théng ké cta cac chi sd thoi gian phan xa t6i thiéu va
thoi gian phan xa ti da tir 217,0+15,4 xubng 196,9+11,7 ms va 462,4+22,0 xudng
414,5+17,1 ms. Day 1a cac chi s6 phan anh murc d6 phan xa va bén vimg cua cic qua
trinh than kinh [7]. Su giam di cta cac chi sb cho thiy hoat dong cta hé than kinh da
c6 su cai thién. PCQS da phan xa nhanh va c6 do chinh xac cao hon véi kich thich
thi gidc trong bai test sau khi dugc tham gia luyén tap.
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3.2.2. Két qud test “Phén xq véi muc tiéu di dpng” trwde va sau luyén tip

Bai test “Phan xq voi muc tiéu di dong” trén thiét bi Ritm-MET duoc st dung
dé danh gia kha ning tu duy vé thoi gian va khong gian ciing nhu kha ning tap trung
cha y va phan xa nhanh nhay, chinh xac cua hé than kinh [3]. Chi s6 duge st dung
dé danh gia bao gdm ty 1& chinh x4c trang muc tiéu va céac chi s6 dic diém phan xa.
Két qua bai test dugc trinh bay tai bang 3.

Bang 3. Két qua thuc hién test “Phan xa voi muc tiéu di dong”

Két qua do ciia PCQS
Tiéu (X + SD)
chuan
Chi sb danh gia thiét | Trudce Sau P

bj [3] | luyén tap | luyén tap
(n=230) (n =30)

Ty 1¢ tring muc tiéu (%) >25 | 248+55 | 31,4+4,6 | <0,05

D¢ 1éch trung binh tat ca phan xa (%) <7 8,1+2,2 6,5+1,8 | <0,05

Phan tan cua tat ca céc phan xa (%) <16 16,8 2,8 | 16,07 £2,1 | <0,05

Két qua bang 3 cho théy, trude luyén tap ty 1€ tring muc tiéu dat 24,8+5,5%,
thip hon so véi tiéu chuan thiét bi dwa ra (>25%). Sau luyén tap, chi s6 nay da dugc
cai thién ting 1én 31,4+4,6% véi su khac biét c6 y nghia thong ké p<0,05. Chi sé do
léch trung binh va mirc do phan tan cua tat ca cac phan xa ¢ thoi diém trudc luyén
tap co gid tri lan luot 1a 8,1+2,2 va 16,8+2,8% déu cao hon gidi han tiéu chuan (<7
va <16%). Sau luyén tap, cac chi ) nay giam con 6,5+1,8 va 16,07+£2,1% va nam
trong ngudng tiéu chuan. Nhu vay viéc thuc hién cac bai luyén tdp phuc hoi da gitp
phi cong cai thién cac chi s6 theo hudng tdt 1én, ting ty 1& chinh xé4c tring myc tiéu
cling nhu gidm dd léch va sy phan tdn ctia phan xa. Cac phan xa chinh xac c6 xu
hudng tap trung, lién tuc va thudng xuyén hon, giam cac phan xa sai. Diéu nay cho
thdy ¢ su cai thién vé kha ning tu duy nhén thirc thoi gian va khong gian, mirc do
can bang qua trinh hung phan va tc ché ciing nhu kha ning tap trung chi ¥, phan xa
chinh x4c v6i nhitng thay ddi vat thé trong khong gian ctia PCQS [8].

3.2.3. Két qud test “Ga mé théc” triwde va sau luyén tdp

Test “Ga mo théc” 1a nghiém phap dung dé danh gia hoat luc cua cic qua
trinh than kinh bang cach do dong luc hoc tdc d6 di chuyén ciia ngén tay & cac dbi
tuong nghién ctu [3]. Nhiing ddi tuong c6 hé than kinh manh c6 thé chiu duoc céac
tai trong cong viéc nang né va duy tri kéo dai hon so véi nhitng ngudi co hé than
kinh yéu do mét moi thé chit hodc tinh than [9]. Cac chi s6 danh gia bai test bao
gom thoi gian giita cac chuyén dong va chi sb mét moi. Két qua bai test dugc trinh
bay tai bang 4.
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Bang 4. Két qua thuc hién test “Ga md thoc”

Titu Két qua do ciia PCQS
chuin (X+SD)
Chi sé d4nh gia thiét bi P

Truwdc luyén | Sau luyén
BI 1 tap m=30) | tap n=30)

Thoi gian trung binh gilta cac [ <140 133,8+ 11,7 | 131,4 £11,9 | <0,05
chuyén dong (5 gidy dau) (ms)

Thoi gian trung binh gitra tat ca | <155 146,1 + 8,9 141,6 +£ 8,3 | <0,05
cac chuyén dong (ms)

Chi s6 mét méi (don vi quy udc) | <85 82,745 | 798+6,1 |<0,05

Két qua bang 4 cho théy, chi s6 thoi gian trung binh giita cac chuyén dong
trong 5s dau va tit ca cac chuyén dong sau luyén tip cta phi cong déu giam so voi
trude luyén tap voi gia tri 1an luot 13 133,8+11,7 xubng 131,4+11,9 ms va 146,1+8,9
xubng 141,6+8,3 ms. Chi s6 mét moi sau luyén tap dat 79,846,1 ciing giam so voi
trude luyén tap (82,7+4,5). Diéu nay cho thay mirc d6 mét moi ciia PCQS da duoc
cai thién sau luyén tap, biéu thi b?mg tde do di chuyén cua cac ngdn tay khi thuc hi¢n
dong tac gd da tang 1én, thoi gian trung binh giira cac chuyén dong giam di va do
vay hoat luc cua h¢ than kinh cling co su gia tang.

3.3. Két qua danh gia nhanh TTCNCT ciia PCQS truwéc va sau luyén tip

Két qua danh gia nhanh mirc d6 dap tng yéu ciu vé sirc khoe nghé nghiép cua
PCQS trudce va sau luyén tap trén thiét bi Ritm-MET dugc trinh bay tai bang 5.

Bang 5. Két qua phan loai PCQS trén thiét bi Ritm-MET

Mire TTCNCT theo thit bi Truéc luyén tap Sau luyén tap
e theo thiéet bi (n = 30) (n = 30)
Ritm-MET . .
So lwgng | Ty 1€ % | So lwong | Ty 1€ %
Mtc d6 1 (Pat) 11 36,7 22 73,3
Mirc d6 2 (Pat c6 diéu kién) 19 63,3 8 26,7
Muc d6 3 (Khong dat) 0 0 0 0

Béng 5 cho thdy, sau khi luyén tap hoi phuc, ty 1¢ phi cong xép loai lam viéc
muc do 1 tang tr 36,7% 1én 73,3% va ty 1¢ xép loai lam viéc muc do 2 gidm tur
63,3% xudng 26,7%, khong cé trudng hop nao nam & muc 3 ca trude va sau luyén
tap. Dua trén tiéu chi danh gid cua thiét bi Ritm-MET, c6 thé thz?iy sau luyén tap,
TTCNCT cua PCQS da tdt hon va kha nang thyc hién nhi€ém vu duoc cai thién.
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DE danh gia rd hon vé mirc d¢ cai thién TTCNCT cua nhém PCQS dugc khao
sat, nhém nghién ctru da tién hanh do dac diém danh gia TTCNCT cua phi cong
bang thiét bj UPFT-1/30. Két qua thu duoc cho thiy, diém danh gia TTCNCT sau
luyén tap cia phi cong da tang tir 0,48+0,03 lén 0,69+0,15 véi sy khac bigt co y
nghia théng ké p<0,05. Can ctr theo ti€u chuan xép loai mirc TTCNCT trén thiét bi
UPFT-1/30 dugc dé cap tai muc 2.4, nhém phi cong quan su dugc khao sat da cai
thién TTCNCT tir mic “On dinh” 1én mac “Gan téi wu” sau khi duoc luyén tip.

4. KET LUAN

- TTCNCT cua PCQS buéc dau di co su cai thién sau khi thuc hién cac bai
luyén tap hoi phuc bing phuong phap phan h01 sinh hoc. Cac chi s6 chirc ning tim
mach déu thay doi theo xu huong t6t 1én. HE sd Hildebrandt danh gia mirc do dong
bd trong hoat dong cua hé ho hap va tudn hoan va chi sd cang thang cua hé diéu hoa
TI déu cai thién sau luyén tap.

- Trang thai chirc ning cia cic hé co quan cam gidc van dong dudi sy didu
khién cua hé than kinh trung wong dugc ning cao sau qué trinh luyén tap thé hién
qua sy giam hé s6 mét moi, thoi gian phan tmg, d6 1éch va mirc d6 phén tan cia cac
phan xa thi gidc va van dong, trong khi ty 1¢ phan xa chinh xac tang 1€n. Sau luyen
tap, TTCNCT cua PCQS da dugc nang tir murc “On dinh” 1én muc “Gan toz uu”
voi ty 1€ xep loai lam viéc muc d§ 1 (Pat) tang tur 36,7% 1én 73,3%; ty 1¢ xep loai
lam viéc muc d6 2 (Pat c6 diéu kién) giam tir 63,3% xubng 26,7% va khong cé
truong hop nao nim & murc 3 (Khong dat).

- Pé nang cao hiéu qua cai thién TTCNCT cho PCQS, can tiép tuc trién khai
cac noi dung luyén tap bang phuong phap phan hoi sinh hoc vai cac li€u trinh dai va
toi uu hon.
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SUMMARY

EVALUATING EFFICIENCY OF IMPROVING THE BODY FUNCTION
STATUS OF MILITARY PILOTS BY BIOFEEDBACK TRAINING

The effectiveness of restoring the body function status of 30 Vietnamese
military pilots flying Su-30 aircraft has been evaluated by biofeedback training
method. The pilots were trained by 7 exercises on the system Reacor. The
recoverable ability of the pilot's body function status was assessed through changes
of cardiac function index and the results of psychophysical tests using Ritm-Met and
UPFT-1/30 systems. The results showed that the body function status of the military
pilots after training was improved with the enhancing of cardiac function index and
reducing of stress index: Hildebrandt index decreased from 4.6+0.8 to 4.2+0.6 and
Tension index of the regulatory systems (TI) decreased from 78.44+2.5 to 75.3+1.2.
In addition, the functional state of the sensory organ systems under the control of the
central nervous system of the pilots after training was also improved, expressed by
the reduction of the percentage of false reflexes in the test "Simple visual reflex"
(from 1.41+0.3 to 1.3+0.3%), increasing the percentage of target hits in the "Reflex
with moving target" test (from 24.8+5.5 to 31.4+4.6%) and reduced the fatigue
index when performing typping tests (from 82.7+4.5 to 79.8+6.1).

Keywords: Military pilots, biofeedback training, body function status,
cardiac function index, psychophysical tests.
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