Nghién cutru khoa hoc c6ng nghé
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1. PAT VAN PE

Trang thai chic ning co thé (TTCNCT) la khai niém bao ham tit ca phuong
dién biéu hién hoat dong chiric nang cua co thé (sinh 1y, tdm 1y, cam xuc va hanh
vi...) khi thyc hi€n mdt cong viéc cu thé dudi su diéu khién cua hé than kinh trung
uwong. Hi€u qua thuc hién cong viéc co thé dugc danh gia b?mg cach xem xét cac chi
s6 biéu hién TTCNCT trude va sau khi thuc hién cong viéc nhu: sinh 1y (hoat dong
chtrc nang tim mach, huyét ap, nhip thé...), cac bién doi cam xuc (muc do mét moi,
mirc 6 cing thang) hodc sy thay ddi cac qua trinh thich Gmg tam 1y (tri nho, tu duy,
tép trung cha y...) [1].

Phi cong quén sy (PCQS) 1a loai hinh nghé nghiép dic thu, doi hoi ca nhan
phai c¢6 stc chiu dung tot vé thé luc, than kinh viing vang va kha ning phan mg
nhanh véi moi tinh huong _Trong qua trinh tham gia hoat dong bay, phi cong chiu
anh huong cua nhiéu yéu tb bat loi ddi véi sirc khoe nhu: tiéng On, tac dong cta gia
tdc, qua tai thé chat, birc xa mit trdi, ap luc v6i cac bai bay kho...gdy ra sy cing
théng than kinh va tam ly dan dén co thé mét moi va TTCNCT bién dong manh, tur
d6 c6 thé din dén tai nan bay. Diéu nay cang rd rét hon vai cac bai bay c6 do phirc
tap cao, trong diéu kién khi tuong khic nghiét, bay dém hoac thyc hién cac nhi¢m
vu dac biét [2].

Hién nay, viéc danh gia bién dong TTCNCT cua PCQS khi bay huan luyén I3
yéu cu quan trong trong cong tac kiém tra strc khoe tai cac trung doan bay. Viéc
nam dugc mirc do blen dong TNCNCT cua phi cong s€ giip cho chi huy cac trung
doan xdy dung va sap xép ké hoach bay phu hop, giam cang thang, cai thién st
khoe va han ché cac rii ro lién quan dén con ngudi khi thyc hién nhiém vu.

Trong nghién ctru nay, chung t6i da danh gia su bién dong TTCNCT cua 30
PCQS 1ai may bay Su-30 tai 2 Trung doan X va Y qua céc chi so do dac bang thiét
bi khéo sat tu dong Ritm-MET & thoi diém trudc va sau bay. Viéc xem xét su thay
ddi céc chi sb biéu hién TTCNCT la co sé danh gia mirc dg cang théng, mét moi cia
PCQS khi thyc hién nhiém vu, tir d6 c6 thé dinh hudng dé xuat ung dung thiét bi
trong hoat dong huin luyén thuc tién tai cac don vi bay.

2. POI TUQNG VA PHUONG PHAP NGHIEN CUU
2.1. Pdi twong nghién ciru

30 PCQS 1ai may bay phan luc chién dau Su-30, tudi doi tir 27 dén 43, dang
cong tac tai 2 trung doan X va Y thudoc Quén chung Phong khong - Khong quan
(PKKQ).
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2.2. Thiét bi nghién ciru

- Bo thiét bi danh gia TTCNCT Ritm-MET duoc phat trién va hoan thién boi
Vién cong nghé y té - Nang luong - Thong tin INMET, Lién bang Nga. Theo chi thi
ctia Bo Y té Lién bang Nga, tir ngay 01/02/2000 b thiét bi nam trong danh muc cac
thiét bi y té voi Gidy ching nhan sé 29/02030699/0035-00 ciia Co quan giam sat
Lién bang Nga vé bao vé strc khoe va phat trién xa hoi [3].

- Thiét bi do huyét ap va nhip tim Omron Hem 7120 ctia Nhat.

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

2.4. Phuong phap nghién ctru

* Nguyén Iy lam vigc va cdc thong sé do dac ciia b thiét bi Ritm-MET

oo Thiét bi chira modul gan cam tng hong ngoai duoc két ndi V61 may tinh qua
cong USB COM d¢ thyc hién phép do quang thé tich cho phép co6 thé do dugc cac
chi s chirc nang tim mach theo bang 1.

Bang 1. Cac chi s6 chure nang tim mach trén thiét bi Ritm-MET [3]

TT Chi s6 Pon vi/y nghia
| |Thoi gian dicu hoa Pon vi: Gidy, s
huyeét ap
2 | Nhip tim Pon vi: Nhip/phit
Huyét 4p tim thu Pon vi: mmHg
3 |Huyét ap tam truong Pon vi: mmHg
Huyét 4p trung binh Pon vi: mmHg
4 |Nhip tho Don vi: Nhip/phut
Don vi: I/min/m’
5 Chi s6 tim HI (Heart Phan anh chuc nang cua tim, xéc‘dinh béng ty lvé
Index) cung lugng tim vdi tong dién tich bé mat cua co thé.
Gia tri binh thuong theo thiét bi tr 2,1-2,3
Pon vi: Bon vi quy udc (dvqu)
;A oy Phan anh sy dong b trong hoat dong gitia h6 hap va
6 |Chi 56 Hildebrant tuan hoan. .Gié t%i Binh t}%udn;g th.eOg t%liét bi tur %,5—
4,5
Pon vi: Bon vi quy ude (dvqu).
7 |Cuong 46 nhip tim Phan anh mtrc d6 van dong cua tim. Gia tri binh
thuong theo thiét bi tir 7-7,5
Pon vi: Giay, s
Do l1éch chuan ctia cac | DO léch chudn cua cac khoang RR gilra cac phtic
] khoang RR (Standard | hgp QRS binh thuong. Gia tri binh thuong 1a 0,04 -
deviation of the RR 0,07s the hién can bang hoat dong giao cam va pho
interval - SDNN) giao cam; SDNN < 0,04s: tang hoat dong giao cam;
SDNN > 0,07s: tdng hoat dong pho giao cam
36
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TT

Chi so

Pon vi/y nghia

Pham vi dao dong ctia

Pon vi: Giay, s
La hiéu $b gitta RRpax va RRyin. dx trong khoang

9 . 0,17 - 0,38: can bang giao cam va ph6 giao cam; dx
khoang RR (dx) < 0,17: hoat dong giao cam phiém uu thé; dx > 0,38:
hoat dong ph6 giao cam chiém uu the
, , 1+ 0
Hé s6 bién thién nhip Eﬁ? vk h/ t L A i i o
10 |tim (Coefficient of an anh sy tuong quan gitra h¢ than kinh giao cam

variation - CV)

va pho giao cam. CV = 5 - 8% thé hién cén béng
giao cam va pho giao cam

Cong suat song cao tan

Pon vi: ms’

Do 16n cia bién thién nhip tim trong dai tan sé cao
(0,15 - 0,4 Hz) phan anh hoat dong diéu hoa nhip
tim cua trung tam pho giao cam (parasympathetic

1 (High frequency -HF) | cardioinhibitory center) thudc hanh tiy ndo thong
qua day than kinh phé vi. Su thay dbi gia tri nay
dugc xéc dinh bdi nhip thd. Gia tri binh thuong theo
thiét bi tir 400 - 1200
Pon vi: ms?

D6 16n cua bién thién nhip tim trong giai tin s thip
Co Iy + . [(0,04 d&én dudi 0,15 Hz). Phan anh hoat dong cua
ong suat song thap tan |, A . R , A .

12 (Low frequency - LF) cac trung tdm giao cam ¢ hanh tuy thong qua tac
dong cua than kinh giao cam va pho giao cam, tuy
nhién chit yéu I do xung tir hach giao cam hinh sao.
Gi4 tri binh thuong theo thiét bi tir 300 - 1300
Pon vi: ms?

Tong d6 16n cua bién thién nhip tim trén tit ca cac
Tong d9 16n cua bién dai tan s6 theo phan tich phé tir 0 - 0,4 Hz. TP 1a chi
13 |thién nhip tim (Total sO tong hop trong mot khoang thdi gian nhét dinh.
power - TP) TP c6 y nghia sinh 1y twong tw nhu HF déu dic
trung cho truong luc hoat dong than kinh pho giao
cam. Gi4 tri binh thuong theo thiét bi 1500 - 4000
Pon vi: Bon vi quy udc (dvqu).
. A s 2 A Phén anh tac dong tong hop cia céc co ché diéu hoa
g’.}}l S0 cang thang he 1, e h, Giégtri binh (tylrl)ufmg theo thiét bi 14 30 -
i€u hoa (Tension index X i . . . A
14 of the regulatory 80 va phay VOl sy tang truong lyc giao cam cua hé
systems- T1) than kinh thyc vat. Phan tich chi s6 TI cho phep xac
dinh muc do du trit chirc nang co thé va dy bao do
tin cdy ctia hoat dong nghé nghiép.
Chi s6 tuan hoan twong |Pon vi: Pon vi quy udc (dvqu).
15 dbi (Relative Blood Phan anh chtc nang 7diéu hoa va phan ph’éi dong
circulation index - mau di khap co thé dé dam bao chi so huyéet ap toi
RBCI) wu. Gié tri binh thuong theo thiét bj 0,9 -1,2
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>

TT Chi s Pon vi/y nghia

Chi s6 strc can mach Don vi: Pon vi quy ude (dvqu).
ngoai vi (Relative
peripheral vascular

resistance index-RPVRI)

Phan 4nh chtc ning didu hoa va phan phdi dong
mau di khip co thé dé dam bao chi s6 huyét ap toi
vu. Gia tri binh thudng theo thiét bi 0,75 - 1,15

16

- Phan mém cua thiét bi phan tich cac chi s6 chure nang tim mach do duoc.
Néu nhu khong c6 sy bat thudng vé hoat dong tim mach thi thiét bi s& thong qua va
cho phép thuc hién cac khao sét tiép theo véi cac bai test danh gia kha ning van

dong cuia hé than kinh (bang 2).
Bang 2. Cac bai test trong thiét bi Ritm-MET [3]

TT Test Y nghia M0 ta
. . | Trén man hinh may tinh s& xuét
banh gia kha nang phan | ., X . Y o iy
, . L S, hién 40 hinh tron mau vang vdi
Phan xa thi | xa véi cac kich thich anh | 7 ; , n ,
A . , N X . van toc khac nhau, nhiém vu cua
giac van sang cua h¢ than kinh | _7. . e 1 ,
1 i , ., _, |doi tugng la phai lam cho cac
dong don | trung wong. Panh gia muc | . £ £ A
an 46 tap trune chil ¥ va thoi hinh tron bién mat mot cach
g ; P , £ y nhanh nhit bang cach bim vao
gian phan xa. . , - ,
phim cach trén ban phim.
Trén man hinh may tinh s& xuét
Danh gia kha nang tu duy | hién 40 lan duong di chuyén sang
Phan xa véi | vé thoi gian va khong | trai, sang phai v6i van téc khac
2 | muctiéudi | gian cling nhu kha nang | nhau, nhi€ém vu cda doi tuong la
dong tap trung chi y va phéan | phai phan doan va dung ding tam
xa nhanh nhay, chinh xac. | ciia vong tron bang cich nhin
phim cach trén ban phim.
DPanh gid mic do bén | Pbi twong phai lién tuc gd phim
vimg cta hé than kinh | cich (phim bét ki) dé dudi kip va
Typing test | trung wong va kha ning | vuot dudng muc tiéu phia trén.
3 “Ga md duy tri nhip d6 hoat dong | Cin c& vao nhip do trong 5s dau
thoc” khi lam nhiing cong viéc | tién va su thay doi nhip d6 sau 5s
don diéu. Panh gia muc | dé danh gid mic d6 bén vimg cua
do mét moi. hé than kinh.

- Dua trén s6 lidu do dac, phan mém thiét bi Ritm-MET ty dong tong hop va
phan tich két qua danh gia dé dua ra két luan vé TTCNCT cua d6i twong khao sat
(bang 3).
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Bang 3. Phan nhém danh gia TTCNCT trén thiét bi Ritm-MET [3]

Nhém Xép loai Ghi chi

I Pat DPat va phu hop vdi moi cong viéc

Phu hop véi cong viée trong diéu kién binh thuong,
I Pat co6 dicu kién | nhung trong truong hop déc biét can co su giam sat
cua quan ly;

chua phu hop dé thuc hién cong viéce, khuyén cao

m Khong dat nén kiém tra strc khoe tam sinh 1y k§ hon.

* Trinh tw khao sdt trén PCQS

- Céc ndi dung khao sat dugc tién hanh tai san bay trong sudt thoi gian trién
khai ban bay theo quy trinh huén luyén. Po dac trude bay dugc thuc hién tai thoi
diém sau khi PCQS hop giao nhiém vu va trong thoi gian chd chuan bi bay. Po dac
sau bay duoc thyc hién sau khi phi cong két thuc chuyén bay thi nhat. Thoi gian
thuc hién khao sat 7 pht.

- Su bién dong TTCNCT trude va sau bay va mic d6 mét moi, cang théng cla
phi cong dugc danh gia thong qua: sy thay ddi cac chi s6 chic nang tim mach; két
qua thyc hién cac bai test than kinh van dong; muc do xép loai TTCNCT trén thiét
bi Ritm-MET.

2.5. Xir Iy 6 liéu

S6 liéu nghién ctru dugc xir 1y thong ké bang phan mém MS Excel 2013. Phép
thir t-test duoc sir dung dé danh gia do tin cay cua su khac biét, c6 y nghia théng ké
khi p <0,05.

2.6. Pao dirc trong nghién ciru

Nghién ctru dugc sy chip thuin ciia Hoi dong dao dirc trong nghién ctru y sinh
hoc Trung tam Nhiét déi Viét - Nga, ma s6: 09/2019/VREC va su déng y cua Quén
ching Phong khong - Khong quan. Trong qua trinh nghién ctu, thong tin cua cac
doi tuong tham gia dugc ma hoa va bao mat tuyét ddi.

3. KET QUA NGHIEN CUU VA BAN LUAN

3.1. Mgt s6 didc diém nhan tric cia PCQS lii may bay Su-30

Trude khi danh gia su bién dong TTCNCT cua cac PCQS, chiing toi tién hanh
do dac chiéu cao, can nang va tinh chi s6 BMI trung binh ctia nhom. Céc chi sb nay
1a dir lidu can thiét dé thiét 1ap cac ndi dung do trén thiét bi Ritm-MET. Viéc do dac
cac chi s6 nhan tric ciing cho phép danh gia duoc tong quan dic diém thé chat cua
phi cong. Cac két qua do dac duoc thé hién trén bang 4.
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Bang 4. Chi s6 nhan tric trung binh cia nhom PCQS khao sat

< aeX ALl Gia tri do dac (n=30)
STT Paic diém nhan trac —
(X +SD)
1 Chiéu cao dtng (cm) 171,8+ 1,2
2 Can nang (kg) 75,7+ 1,5
3 BMI (kg/m?) 25,6 + 0,6

Theo quy dinh cta diéu 1¢ giam dinh Y khoa khong quén [4], tiéu chuan chiéu
cao can thiét di voi PCQS 1a 165-185 cm, can ning tir 52-80 kg. Két qua thu duoc
tai bang 4 cho thdy, gia tri trung binh chiéu cao va can ning cac phi cong khao sat
nam trong gidi han tiéu chuan. Tuy nhién, chi s6 BMI ctia nhdm c6 gid tri trung binh
1a 25,6 + 0,6 kg/m?. Pay la gi4 tri dat ngudng thira cén theo tiéu chudn cia WHO
(BMI 2 25).

Dé giai thich cho két qua nay, ching t6i cho ring nguyén nhan c6 thé do
PCQS c6 ché do dinh dudng chua that phu hop véi ché d6 lam viée va luyén tap.
Can c6 su diéu chinh vé ché d6 dinh dudng ciing nhu luyén tap thé luc hang ngay dé
dwa BMI vé mirc tiéu chuan.

3.2. Su bién ddng cac chi huyét ap va nhip tim truéc va sau bay

Pé danh gia dugc sy bién dong TTCNCT, chung t6i do dac cac chi sO huyét ap
va nhip tim trudc va sau bay. K&t qua duogc trinh bay trén bang 5.

Bang 5. Sy thay di huyét ap va nhip tim true va sau bay

. Két qua do ciia PCQS
Chi so do dac (X £ SD) p
Truéce bay (n = 30) | Sau bay (n =30)
Nhip tim (nhip/phit) 71,4 +3,1 87,0 + 3,1 <0,05
Huyét ap tim thu (mmHg) 111,6 £ 1,6 125,3 2,1 <0,05
Huyét ap tim truong (mmHg) 71,9+ 1,3 86,6 + 2,1 <0,05

Két qua trén bang 5 cho thay cac chi s6 huyét ap va nhip tim c6 su bién dong
10 rét trude va sau bay c6 y nghia thdng ké (p < 0,05). Su tang cao cua cac chi s6 sau
bay cho thay da co su thay d6i chirc nang diéu hoa hé than kinh trung wong anh
hudng dén hoat dong ctia hé tim mach theo hudng suy giam. Cac yéu cau diéu khién
phirc tap va doi hoi ky thuat chuyén sau déi v6i may bay Su-30 thuong mang dén
nhimg ap lyc va cang thang tam 1y khién phi cong thuong xuyén phai tép trung hon
dé xir 1y lién tyc céac tinh hudng. Do d6, sau mdi chuyen bay, phi cong s€ co6 mirc do
suy giam du trir chirc ning, dic biét 1a chirc ning diéu hoa hé than kinh trung wong
diéu khién hoat dong tim mach & muc cao.
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3.3. Su bién ddng cac chi sé chirc ning tim mach trudc va sau bay

Két qua sy bién dong cac chi sb chire nang tim mach cua PCQS trén thiét bi
Ritm-MET [3] dugc trinh bay ¢ bang 6.

Bang 6. Su thay ddi cac chi sb chirc nang tim mach ciia PCQS trudc va sau bay

Gid tri binh Két qué do ctia PCQS
Chi s6 do dac 1a tri bin (X SD)
thwong theo . p
thiét bi 3] Trwéc bay Sau bay
(n=30) (n=30)
Thgl gian di¢u hoa huye¢t ap 0= 14 7740 8740 <0,05
(gidy, s)
Nhip thd (nhip/phut) 15+18 162+0,5 | 20,4+06 | <0,05
Chi s6 tim HI (lit/phat/m?) 2+23 2,1£0,09 | 2,6+0,05 | <0,05
Hé s Hildebrandt 3,5+45 3,6 £ 0,3 6,5+0,2 | <0,05
Cuong d6 nhip tim 7+17,5 7,7+2,8 17,7+2,9 | <0,05
Chi s6 cang thing diéu hoa 30+80 [112,8+8,08| 153,9+8,2 | <0,05
Chi s6 tuan hoan twong dbi 0,95+1,2 | 1,08+0,02 | 1,07+0,03 | <0,05

Két qua tai bang 6 cho thay, & thoi diém trude bay, hau hét cac chi sd chirc
ning tim mach ctia nhém PCQS déu ndm trong gii han binh thudng theo thiét bi.
Tuy nhién, cic chi s6 sau bay ting cao, dic biét ¢ 2 chi s6: cing thang diéu hoa va
Hildebrandt thé hién su bién dong va suy giam TTCNCT rat 10 rét.

Chi s6 cing thang diéu hoa (TI) ddc trung cho mirc do cing thang cta cac co
ché than kinh diéu hoa chirc ning tim mach, phan anh sy mat can bang ty nhién trong
hoat ddng chirc nang cua than kinh trung uong ddi voi hoat ddng tim mach, tao ra do
sy mét moi, cang théng [5]. Chi ) nay phu thudc rat nhiéu vao su tang truong luc
than kinh giao cam. Khi chiu ap lyc tinh than hodc thé chat, chi sb nay ting 1én nhiéu
lan. Theo két qua thu dugc, nhdm PCQS cé chi sé TI trude bay dat 112,8+8,08 di ¢
mirc vuot ngudng binh thudng theo thiét bi va tang 1én 153,948,2 sau bay vdi khac
biét co y nghia théng ké (p < 0,05). Piéu nay phan anh tim 1y cing thang cua phi
cong lai Su-30 d4 hinh thanh ngay tir thoi diém trude khi bay. Sau bay, sy mét méi va
suy giam TTCNCT la nguyén nhan dan dén gia ting chi s6 TI & mic cao.

Chi s6 Hildebrandt dwoc sir dung dé danh gia sy dong bo trong hoat dong cua
hé ho hap va tudn hoan. Chi sé ndy ting cao sau bay ching to da xuét hién sy thiéu
ddng bo dan dén suy giam TTCNCT va giy ra sy mét moi va cang thang [5]. Két
qua & bang 6 da chi ra & thoi diém trudce khi bay, chi sé caa PCQS 14 3,6 + 0,3 ndm
trong giéi han binh thudong theo thiét bi. Tuy nhién, sau khi bay, chi sé Hildebrandt
tang gan gap doi, vuot ngudng binh thudng. Két qua nay cho thiy TTCNCT céc phi
cong di bi suy giam manh dan dén cang théng, mét moi, hoat dong ctia hé ho hép va
tuan hoan ciing trd nén thiéu déng bo.
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So sanh chi s6 nhip thd va chi s6 cuong do nhip tim ¢ thoi diém trude va sau
bay cua phi cong cting cho thiy su bién dong theo ciing xu huéng. O thoi diém trudc
bay, cac chi s6 déu nam trong nguorng binh thudng theo thiét bi, tuy nhién ting cao
& thoi diém sau bay, dic biét chi s cuong do nhip tim ting rat cao (tir 7,7 £ 2,8 1én
17,7 £ 2.9). Diéu nay cho théy hé tim mach da hoat ddng vuot ngudng binh thuong
dan dén sy gia ting ctia cuong do nhip tim.

3.4. Két qua test than kinh vin dong trén thiét bi Ritm-MET truéc va sau bay

Két qua thuc hién cac bai test trén hé théng Ritm-MET cua cac PCQS & thoi
diém trudc va sau bay phan anh sy bién dong trang thai chirc ning cua cac hé co
quan cam giac van dong dudi su diéu khién cua hé than kinh trung wong [3]. Sau qua
trinh bay mét moi, sy suy giam chirc nang cua cac hé co quan cam giac van dong va
sy mat cin bang gilta 2 qua trinh trc ché va hung phan trong hoat dong cua hé than
kinh trung uong s& dan dén xuat hién cac dau hiéu mét moi va dugc phan anh qua
vi€c giam chat lugng thuc hién test. Viéc xem xét cu thé cac gia tri két qua do dac
dugc trong mdi bai test & 2 thoi diém trude va sau bay s& danh gia dugc mirc do thay
d6i TTCNCT cua cac phi cong ciing nhu tic dong cia cac yéu td hoat dong nghé
nghiép trong qua trinh thuc hién nhiém vu.

3.4.1. Két qud test “Phdn xa thi gidc vin dpng don giin”

Test “Phan xa thi gidc van dong don gian” dugc sir dung dé dénh gia kha ning
phan xa vai cac kich thich anh sang, tir 46 danh gia muac do tap trung chi y va phan
xa cua hé than kinh trung wong [3]. Két qua tai bang sé 7 cho thiy thoi gian phan xa
trung binh va ty 1€ phan xa sai sau bay cua phi cong tang cao hon so voi trudc bay
v6i khac biét co ¥ nghia théng ké. Ty 1é phan xa sai ¢ thoi diém trudce bay thap va
nam trong ngudng binh thudng theo thiét bi, tuy nhién sau bay ty 1é nay ting 1én hon
3 lan. Thoi gian phan xa trung binh ting khoang 1,1 1an so véi truée khi bay va cao
hon gié tri binh thuong theo thiét bi (< 240 ms).

Bang 7. Két qua test “Phan xa thi giac van dong don gian” trudc va sau bay

Két qua do cua PCQS
Chi s0 danh gia thwong theo - p
thiét bi [3] Trwée bay | Sau bay
(n=30) (n =30)

Thoi gian phan xa trung binh (ms) <240 258,548,7 | 285,8+12,7 | <0,05

Thoi gian phan xa ti thiéu, (ms) | 180-200 | 189,0+14,5 | 212,4+17,9 | <0,05

Thoi gian phan xa ti da, (ms) 250-350 |362,0+40,6 | 478,6+15,7 | <0,05

Ty 1€ phan xa sai (%) 0-5 1,4+0,6 4,6+1.4 <0,05

Chung t6i cho rang diéu nay xuit phat tir dic diém thich tng tdm 1y nghé
nghiép ciia phi cong. Ho ¢6 xu hudng tiép nhan va phan tmg véi thong tin than trong
dé dat duoc ty 18 chinh xac cao. Sau bay, cac chi s6 gia ting ching t6 muc d6 linh
hoat ctia hé than kinh d4 bi suy giam din dén thoi gian phan ung tiép nhan va xu Iy
thong tin bi cham di, trong khi ty 1¢ sai sot lai tang I1én.

42 Tap chi Khoa hoc va Céng nghé nhiét ddi, S6 26, 12 - 2022




Nghién cutru khoa hoc c6ng nghé

3.4.2. Két qua test “Phdn xa v6i muc tiéu di dong”

Chi sb “muc do phan tan cua cac phan xa” la gia tri thé hién muac do déng déu
trong qua trinh phan tng tiép nhan va xir 1y thong tin vé muc tiéu di dong cua hé
than kinh. Néu nhu chi s6 muc do phan tan thip ching to hé than kinh hoat dong rat
6n dinh, bén ving, thong tin duoc tiép nhan va xir Iy dong déu va khong xuit hién
cac dao dong. Néu nhu chi s6 nay cao chimg to muc do phan xa ciia hé than kinh
khong bén viing va cac tin hiéu dugc tiép nhan, xtr Iy khong déu, lac nhanh, luc
cham. Viéc so sanh céc chi s6 nay két hop véi ty 1& phan tmg chinh xac thu dugc s&
cho phép danh gia dwgc muc dd 6n dinh va nhanh nhay trong phan xa ciia hé than
kinh cua phi cong trude va sau khi bay [6].

Bang 8. Két qua test “ Phan xa voi muc tiéu di dong” trude va sau bay

o Két qua do ciia PCQS
Chi s6 danh gis Gia trj binh (X £ SD)
thwong theo - p
thiét bj 3] | Trudcbay | Saubay
(n=30) (n=30)
Ty 18 tring muc tiéu (%) > 25 32,1£2,5 | 21,6421 | <0,05
Muc do phan tin cua @t ca| ¢ 158+ 1,1 | 19.04+09 | <0,05
cac phan xa, (%)
Muc 6 phan tin cua phin xa | _ 30 | 5974507 | 373415 | <0,05
du doan (%)
Muc do phan tan cua phan xa | _; o 0,7£0,04 | 0,8+008 | <0,05
chinh xéc (%)
Muc dg phan tan cua phan xa | _ 5 32402 | 43+05 | <0,05
cham tre (%)

Két qua tai bang 8 cho thiy ¢ thoi diém trudc bay, chat luong thuc hién test
cua phi cong nam trong ngudng binh thuong theo thiét bi, the hién muc d¢ tap trung
cuia hé than kinh tuong ddi 6n dinh. Sau khi bay, cac chi s6 bién dong manh véi sy
giam ty 1& phan Gmg chinh xac tir 32,1 + 2,5 xudng 21,6 + 2,1% va thdp hon ngudng
binh thuong (>25%), trong khi mirc do phén tan ciia cac phan xa déu ting. Diéu nay
cho théiy ro réng, sau hoat dong bay, tinh 6n dinh trong hoat dong cua hé¢ than kinh
bi suy giam rd rét va da ra ngoai khoang chi s6 hoat dong binh thuong theo thiét bi.

3.4.3. Két qud typing test “Ga mé théc”

Két qua typing test tai bang 9 cho thdy dé hoan thanh murc gidi han ma bai test
dua ra thi ¢ thoi diém sau bay, cic phi cong can phai thuc hién sé 1an chuyén dong
ngon tay nhiéu hon tir 204,6 + 4,4 1én 217,4 + 4,5 1an va mat nhiéu thoi gian hon.
Diéu d6 chimg t6 sy bén ving cua hé than kinh trung uong da bi suy giam (khoang

6 %) nén khong duy tri duoc toc d6 va nhip do chuyén dong nhu trudc bay. Két qua
trén ciing phi hop vai cac chi sb tinh toan thoi gian trung binh gitra cac chuyén dong
trong 5s dau.
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Bang 9. Két qua typing test trudc va sau bay

o Két qua do ciia PCQS
Chi sé danh gis Gia tr binh (X + SD)
thwong theo - p
thiét bj [3] | Trudcbay | Saubay
(n=30) (n =30)
Tong sb chuyén dong (1an) 204,6 £4,4 | 2174+4,5 |<0,05
Thoi gian trung binh gitra cac <140 1342 £ 2.8 1532 £56 |<0.05
chuyén dong 5 gidy dau (ms) L2 2 XD, ,
Thoi gian trung binh gitra cac <155 1447+ 9.2 1541429 |<0.03
chuyén dong (ms) 26 = < L L5 )
((il(?ll) sO mét moi (dv twong <85 82.08+ 1.6 | 93.0745.02 | <005

Mirc d6 mét moi cua cic qua trinh than kinh thé hién 16 qua viéc so sanh chi
s6 mét moi trude va sau bay. Pay 1a chi s6 duoc thiét bi tinh toan va quy udc dua
trén viéc téng hop cac chi s6 khac khi thue hién bai test, phan anh muc d6 mét moi
co thé cua cac phi cong [3]. Két qua trén bang 9 cho thiy ¢ thoi diém trudce bay, chi
s mét méi ciia phi cong 1a 82,08 + 1,6 thdp va nam trong ngudng binh thudng theo
thiét bi (<85). Tuy nhién sau khi bay chi sé6 mét moi ting 1én 93,07 + 5,02 véi khac
biét c6 ¥ nghia thong ké (p<0,05). Piéu nay ciing cing ¢ két luan vé mirc d6 ning
nhoc va cing thing ciia hoat dong bay trén may bay Su-30, dua dén sy mét moi va
suy giam TTCNCT cua PCQS.

3.5. Xép loai TTCNCT truéc va sau bay ciia cac PCQS

Dua trén co s¢ phan tich cac chi s6 chtrc nang tim mach va két qué thuc hién
cac test tam sinh ly, thiét bi Ritm-MET da sap xép TTCNCT cua cac phi cong tham
gia nghién cuu thanh cac muc theo két qua bang 10.

Bang 10. Két qua xép loai TTCNCT trudc va sau bay ctia PCQS

Két qua phén loai TTCNCT ciia PCQS
theo s6 lwgng (n = 30)

Thoi diém khao sat

Murc 1 Mirc 2 Mirc 3
(dat yéu cau) | (Pat c6 diéu kién) | (Khong dat)
Trudc bay 13/30 (43%) 17/30 (57%) 0/13 (0%)
Sau bay 6/30 (20%) 23/30 (77%) 1/30 (3%)

Két qua cho thy, & thoi diém trude bay, toan bd 30 phi cong l4i Su-30 c6 két
qué phén loai TTCNCT d}rqc xep muc 1 (Pat yéu cau) va muc 2 (Pat c6 dic€u kién),
khong co6 phi cong nao xép muc 3 (Khong dat). Tuy nhién sau khi bay da ghi nhan
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su bién dong theo xu hudng giam chét lugng mirc xép loai TTCNCT, cu thé: sb
lwong phi cong xép muc 1 giam 23%, xép muc 2 ting 20% va xuit hién 1 truong
hop (3%) c6 TTCNCT bi xép vao mirc 3. Nhu vy co thé thiy chat luong phén loai
TTCNCT 6 thoi diém sau khi bay thap hon 13 rét so véi thoi diém trude bay. Diéu
nay cho thdy suy giam du trit chtrc ning co thé cia PCQS trong qua trinh thuc hién
nhiém vu bay dudi tac dong cia ap luc thyc hién nhiém vu va sy cang théng tam 1y,
dic biét 1a sy thay doi chirc niang diéu hoa cic co quan ciia hé than kinh trung wong
va diéu hoa tuin hoan, ho hap.

4. KET LUAN

- TTCNCT cua cac PCQS lai may bay Su-30 co sy bién dong theo hudng suy
giam 10 rét sau khi tham gia hoat dong bay, thé hién o:

+ Céc chi sb chtic ning tim mach gdm: cuong d6 nhip tim, huyét ap, chi s6
cang thang dieu hoa, chi so Hildebrand déu tang cao sau bay;

+ Céac dic diém hoat dong hé than kinh trung uwong bao gém: kha ning tap
trung, tu duy nhan thic khong gian - thoi gian, tinh bén cia hé than kinh déu suy
giam thé hién qua su ting thoi gian phan xa trung binh va ty 1¢ phan xa sai, giam ty
1¢ tring muc ti€u, tang chi s6 mét moi.

- Thiét bi ddnh gia TTCNCT Ritm-MET dugc st dung trong nghién ctru ¢
thé do dac va phan anh mot cach khach quan cac chi s sinh 1y ctia PCQS trong qué
trinh thuc hién cac ndi dung khao sat. Sy khach quan cta sb liéu nghién cuu thu
dugce 1a can ctr dé dé xuat st dung hé théng thiét bi nhu mot cong cu hd trg cho cac
cong tac: kiém tra giam dinh strc khoe tdm sinh 1y, ddnh gia nhanh trang thai co thé
trude khi thyc hién nhiém vu ngay tai cac don vi bay.

- Can tiép tuc nghién ctru va xay dung bo chi tiéu chuin céac chi s danh gia
TTCNCT danh cho thiét bi nghién ctru Ritm-MET cua riéng lyc luong PCQS tai
Viét Nam dua trén viéc khao sat phi cong véi so luong 16n hon.
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SUMMARY

ASSESSMENT OF CHANGES OF THE BODY FUNCTION STATUS BEFORE
AND AFTER FLIGHT OF MILITARY PILOTS FLYING
SU-30 AIRCRAFT

The aim of this study is to analyze the measurement data on the Ritm - MET
system at the time right before and after flight of 30 military pilots flying the Sukhoi
Su-30 aircraft in Vietnam to evaluate the fluctuations in the functional state of
the body. The pilots were tested for the following parameters: changes in
cardiovascular function indicators; results of performing neuromotor tests; level of
body function status. The results showed that the functional state of military pilots
after flying had a strong fluctuation reflected in the increase of indicators: heart rate
intensity, blood pressure, and TI-regulatory stress index and Hildebrandt index. In
addition, the functional state of the sensory and motor systems under the control of
the central nervous system of the pilots after flying was also impaired as shown by
the increase in average reaction time and false reflex rate, decreased hit rate in tests
as well as increased fatigue index.

Keywords: Military pilot, functional state of the body, neuromotor, phi cong
quan sy, trang thdi chirc nang co thé, than kinh van dong.
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