Nghién ctru khoa hoc céng nghé
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1. PAT VAN PE

Trang thai chirc ning co thé 1a chi sé dy béo téng hop dé danh gia kha niang
lao dong dugc xéac dinh boi mure d hoat dong va tuong tac cla cac hé co quan trong
co thé (thuc hién chirc ning trao ddi chét, trong quan gilta h6 hép, tuan hoan, gitra
hoat dong than kinh giao cam va pho giao cam cua hé than kinh thyc vat...) dé thuc
hién mot cong viéc nhat dinh. Van dé chan doan, kiém soat va diéu chinh trang thai
chirc néng co thé dé dam bao lao dong an toan va hiéu qua c6 y nghia 1y luén va
thuc tién cao. Trang thai chirc ning co thé dugc danh gia dya trén dac diém hoat
dong cua cac hé co quan c6 anh huong truc tiép hodc gian tiép dén hiéu qua thuc
hién mot hoat dong nghe nghiép nhat dinh va phan anh muc do mét moi cua co thé.
Pbi véi thity thi tau ngam hoat dong nghé nghiép chu yéu la didu khién va klem
soat cac hé thong trang thiét bi k¥ thudt trén tau voi 4 giai doan hoat dong chinh: tiép
nhan va xt 1y thong tin - ra quyét dinh - thuc hién quyét dinh - giam sat viéc thuc
hién quyét dinh (tiép nhan thong tin kip thoi va chinh xac vé sy thay doi trang thai
hé thong k¥ thuat do tac dong & giai doan trudc). Hé thong trang thiét bi day dic,
hién dai doi hoi co ché véan hanh rat phirc tap, dung lugng thong tin dudi dang ma
hoa 16m can tdc do tiép nhan va xir Iy & muc d¢ cao, cac thao tac phai nhip nhang,
chinh x4c, nhanh chong. Dé dap tng yéu ciu cong viée thiy thu tau ngam phai co
nhing dac diém trang thai chirc nang tot, dac biét 1a cac co ché diéu hoa hoat dong
diéu khién cta hé than kinh trung wong [9]. Theo két qua nghién ctru, nguyén nhan
ctia hon 50% cac tai nan trén tau chinh 13 do thao tac khong chinh xéc khi diéu khién
nhimg hé théng ki thuét cua cac thuy thu tau ngam trong trang thai mét moi va suy
giam kha nang lao dong [4]. Xuat phat tir cac dac diém hoat dong nghé nghiép cia
thuy thu tau ngam néu trén, van dé danh gia, kiém soat trang thai chirc ning co thé
dé dam bao an toan va hiéu qua lam viéc ¢6 vai tro dic biét quan trong. Myc tiéu ctia
nghién clru ndy 1a danh gia trang thai chirc nang co thé thong qua déc diém thé chat
(BMI), trang thai chirc nang hé tuan hoan, mdi twong quan gitra tuan hoan va ho hép,
trang thai chirc nang hé than kinh, co ché diéu hoa hoat dong tim mach, ho hap va
cac phan xa cam giac van dong, kha ning tap trung chu y, mic d6 6n dinh tm 1y khi
duy tri nhip d¢ thyc hién cac hoat dong don di¢u.

2. POI TUQNG VA PHUONG PHAP NGHIEN CUU
2.1. Pbi twong nghién ctru: 60 thuy tha tiu ngam c6 tudi doi tir 25+45 tudi.

2.2. Thiét bi nghién ciru: Méay do huyét ap tw dong “OMRON” (Nhat); thiét
bi danh gia tam sinh ly ty dong Ritm-MET do Lién bang Nga san xuat da dugc hi¢u
chinh phu hop véi dac diém nguoi Viét Nam [7].

2.3. Thoi gian, dia diém tién hanh: Thang 3 nam 2017, tai don vi tau ngam
X, Quan chung Hai quan.
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2.4. Phuong phap tién hanh

- Khao sat trang thai chirc nang co thé thuy thu sau khi di b@én, tai phong kham
yén tinh, doi tuong dugc nghi ngoi 7+10 phat. Khi tién hanh doi tuong ngdi thang
lung, hai chan dat thang trén mat dat, khong n6i chuyén trong suot qua trinh do.

- Tién hanh do, nhap céc chi sb chiéu cao, can ning, huyét ap tdi da, huyét ap
toi thi€u va nhip mach vao chuong trinh Ritm-MET;

-‘Tié'n hanh phép do quang thé tich (Photoplethysmography) v6i cam tmg anh
sang hong ngoai vi xu ly trong vong 2,5 phit dé danh gia truong lyc cac mach mau
ngoai vi, luu lugng tuén hoan mau, nhip tim. Chuong trinh phan mém s€ tu dong phén
tich chi s6 khi co thé (Body Mass Index-BMI), chi s6 bién thién nhip tim (pho thoi
gian va pho tan s6), dac diém tuan hoan mau (huyét ap, sirc can mach ngoai vi, thé
tich tong mau cua tim), dac diém co ché diéu hoa chirc nang tim mach, ho hap cua hé¢
than kinh thuc vat theo cac chi so sau [8]:

+ Thoi gian diéu hoa huyét 4p (Regulation of blood preasure, s); s6 lugng
ngoai tam thu trén 100 RR; nhip tim (nhip/phut), huyét ap tdm thu/tam truong/trung
binh (mmHg), nhip thé (nhip/phut);

+ Chi s tim HI (Heart Index, l/mm/m ) - phan anh chtrc nang cua tim va duoc
xac dinh bang ty 1¢ cung luong tim vai tong dién tich bé mat cua co thé;

+ Chi s6 Hildebrant phan anh méi tuong quan gitta ho hap va tuan hoan, &
trang thai binh thuong chi so c6 gia tri 2,9+4,9;

+ SDNN (Standard deviation of the NN interval, s) - d6 1éch chuén cua cac
khoang RR giira cac phirc hop QRS binh thuong, gia tri binh thuong 1a 0,04+0,07s —
can bang hoat dong giao cam va pho giao cam, SDNN < 0.04s - tang hoat dong giao
cam, SDNN > (0.07s - tdng hoat dong pho giao cam.

+ Pham vi de}o dong cua khoang RR dx (s), 1a hi¢u $6 RRppax V& RRynin, dx =
0,17+0,38s - can bang giao cam va pho giao cam, dx < 0,17s - hoat dong giao cam
chiém uu the, dx > 0,38s — hoat dong ph6 giao cam chiém wu thé;

+ Hé s bién thién nhip tim CV (Coefficient of variation, %) - phan anh sy
tuong quan giita hé than kinh giao cam va pho giao cam. CV = 5-8% - can bang giao
cam va pho giao cam;

+ Cong suat séng cao tan HF (lily thira HF) (High frequency, ms %): phan 4nh
hoat dong diéu hoa nhip tim cua trung tim dbi pho giao cam (parasympathetic
cardioinhibitory center) thudc hanh tiy ndo thong qua day than kinh phé vi; su thay
ddi gia tri nay dugc xac dinh boi nhip tho;

+ Cong suét song thap tan LF (liy thira LF) (Low frequency, ms?): phan anh
hoat dong cua cac trung tdm giao cam ¢ hanh tiy théng qua tic dong cua than kinh
giao cam va pho giao cam, tuy nhién chu yéu 1a do xung tir hach giao cam hinh sao;

+ TP (Total power, ms 7y - tong d6 16n ciia bién thién nhip tim (BTNT) trén tat
ca cac dai tan sb theo phan tich pho tir 00,4 Hz. TP 1a chi sb tong hop ctia BTINT
trong mot khoang thoi gian nhat dinh; TP ¢6 ¥ nghia sinh 1y tuong tu nhu HF déu
dic trung cho truong luc hoat dong than kinh pho giao cam.
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+ Chi s cing thang cac hé diéu hoa TI (Tension index of the regulatory
systems) phan anh tic dong tong hop cua cac co ché diéu hoa hé tim mach. Gi6i han
binh thudng 1a 30+120 va nhay véi su ting truong luc giao cam cta hé than kinh
thie vat. Phan tich chi s6 TI cho phép x4c dinh muc d6 duy trit chtic ning co thé va
du bao do tin cay cua hoat dong nghé nghiép.

+ Chi s6 tudn hoan tuong ddi (Relative Blood circulation index, 0,95+1,2) va
chi sd strc can mach ngoai vi RI (Relative peripheral vascular resistance index, gia
tri binh thuong 0,75+1,15) phan anh chirc nang diéu hoa va phan phdi dong mau di
khip co thé dé dam bao chi sb huyét ap t6i wu.

- Tién hanh céc test tAm sinh 1y dé danh gia dic diém cua hé than kinh (tinh
can bang cua qué trinh hung phin/trc ché ciia vo ndo), dic diém cac qué trinh nhan
thirc (tiép nhan thong tin, tap trung, chi ¥, xtr Iy, nhan thirc khong gian), mic do 6n
dinh tam ly, kha ndng duy tri tinh chinh x&c va nhip d¢ l1am viéc trong diéu kién hoat
dong don diéu, cing thang. Tién hanh test theo trinh tu: test thi giac van dong - phan
xa voi muc tiéu di dong - “ga md thoc”.

- Thoti gian dénh gid: 5+7 phat/nguoi.

Chuong trinh Ritm-Met s& ty dong phén tich, tong hop két qua danh gia hoat
dong chirc nang hé than kinh, tim mach/h6 hép va két qua thyuc hién cac test tam sinh
ly dé dua ra két luan vé trang thai chirc ning co thé cua timg ca nhan thuy thi tau
ngam trong kip tau v6i 3 mbc do: Pat(l)/Pat c¢é diéu kién(I)/Khong dat(IIl) [7].
Pong thoi két qua thu duoc s& duoc xir 1y thong ké bang phan mém MS Excel dé
tinh gid tri trung binh va d¢ 1éch chuén.

3. KET QUA NGHIEN CUU VA BAN LUAN

3.1. Két qua danh gi trang thai chirc ning co thé ¢ thiiy thi thu ngim

Két qua danh gia tirc thoi trang thai chic
nang co thé cua 60 thuy thu tau ngam & hinh 1
cho thiy 58 thay thu (96,7%) trong kip co
trang thai thé chét, tam sinh 1y tot, dap ung
dugc yéu cdu cua hoat dong nghé nghiép |
(nhém 1, II), 2 thiy tha (3,3%) ¢ thoi diém !
danh gia co trang thai chic ning co thé chua 10
dap tng duoc yéu cau cua hoat dong nghé
nghiép (nhém IIT). Két qua phan tich nay con
mang gia tri chan doan nhitng dau hiéu rdi
loan tim sinh 1y tiém 4n c6 thé anh huong dén
hi¢u qua thye hién nhing nhiém vu quan su Hinh 1. Két qua phéan loai mirc do
dac bigt (canh gac, tryc chién, di bién huan  d4p tng yéu cau stic khoe nghe
luyén chién dau dai ngdy...) va co the swdung  npohigp cua thuy thu tu ngdm
lam co s& dé dua ra két luan cudi cung vé mirc
d6 phu hop tam sinh ly dé thyc hién nhiém vu cua thuy thu tau ngﬁm tai thoi diém
danh gia.

i0
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3.2. Két qua phan tich cac chi sé chirc ning tim mach & thiy thi

Két qua danh gia cac chi s6 chirc nang tim mach dugc trinh bay ¢ bang 1.

Bang 1. Két qua danh gia cac chi sé chire ning tim mach (n = 60)

Chi s Tiew chudn | <040 G0 18

Chi s6 khdi co thé- BMI 18,5-24,9 24,03 +0,21
Thoi gian diéu hoa huyét ap (s) 0-14 7,85+0,19
Khoang cach RR trung binh (s) 0,8+1,05 0,91 + 0,02
S6 lugng ngoai tAm thu/100RR 0 0,19 + 0,07
Nhip tim (nhip/phut) 57+175 67 £1,28
Huyét ap tim thu (mmHg) 105+129 113+0,98
Huyét 4p tm truong (mmHg) 66+84 72 £0,90
Huyét ap trung binh (mmHg) 80+106 85+0,84
Nhip th¢ (nhip/phut) 15+18 16 £0,2
Chi s6 tim HI (I/phut/m?) 2,1-2,35 2,19£0,02
Chi s6 Hildebrant 3,5+4,5 4,16+ 0,11
Do 1éch chuén cua khoang RR-SDNN (s) 0,04+0,07 0,06 = 0,00
Pham vi dao dong ctia khoang RR-dx (s) 0,21+0,38 0,32+ 0,02
Hé s6 bién thién nhip tim- CV (%) 5+8 6,78 + 0,30
Cbng suit song cao tan- HF (ms?) 400+1200 1121 + 120
Cong sut song thap tin- LF (ms?) 3001300 911 + 88
Téng d6 16n caa BTNT- TP (ms?) 15004000 3563 + 376
Chi s6 cang thang cac hé diéu hoa -TI 30+120 87+9
Chi sb tudn hoan twong ddi - RI 0,95+1,2 1,05+ 0,01
Chi s6 strc can mach ngoai vi -RI 0,75+1,15 0,97 = 0,01

Két qua bang 1 cho thay, gia tri trung binh cua tat ca cac chi sd chirc nang tim
mach cua thuy thu trong kip tau déu nam trong giéi han binh thuong. Két qua nay
phan 4nh mtc d6 dong déu vé kha ning hoat dong nghe nghiép cua cac thanh vién
kip tau ciing nhu hiéu qua cta cong tac tuyén chon, huan luyén nghiép vu.

Mit khac néu xét vé thim nién nghé nghiép thi phan 16n thuy thi tau ngam dudi
35 tudi (93,3%) dang trong giai doan dau ctia qua trinh hoat dong nghé nghiép. Pay la
giai doan thich nghi tich cuc voi dac diém 1a suy giam dan duy trix chirc nang va cling
14 giai doan bt dau xuat hién cac du hiéu bénh Iy nghé nghiép [6]. O giai doan nay
cac bénh 1y & duong tidu hoa chiém 48%, & co quan ho hap, tuan hoan va chuyen hoa
chiém 16,6% [6]. Mic du gia tri trung binh cuia cac chi s6 cta ca kip tau déu & mirc
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binh thuong nhung ¢ mat sb dbi tuong da xuét hién nhitng d4u hiéu r6i loan chirc
nang tiém an. Cac dau hiéu nay dugc biéu hién & su ting hodc giam chi s6 cang thang
ctia cac hé diéu hoa hoat dong tim mach (TI). TI 1 yéu té c¢6 anh hudng quyét dinh
dén trang thai chirc ning co thé. Sy thay doi chi s6 TI duoc biéu hién & cac thay doi
sau: ty 1& ddi tuong c6 gia tri cia CV va TP nam ngoai gidi han cho phép lan luot 1a
61,7% va 35%; ty 1& giam bién thién nhip tim theo pho thoi gian va pho tan s6 lan luot
la 13,3% va 15%. Sy suy giam hoat dong h¢ tim mach con thé hién boi su tang/giam
cta chi sb tim HI va tang strc can mach ngoai vi RI voi ty 1€ 13,3% va 1,67%. Trong
diéu kién cang théng thé luc hodc cam xtic & muc do nhe TI tang tu 1,5 dén 2 lan, &
murc d6 nang TI co thé tang tir 5 dén 10 1an [8]. Do do, c6 thé cho réng su bat thuong
cta chi s0 TI 1a do tdc dong gay cang thang thuong xuyén cua cac yéu o trong qua trinh
hoat dong nghé nghiép cua thiy thii tiu ngam.

3.3. Két qua thue hién cac test tam sinh ly

Két qua thuc hién cac test tm sinh Iy phan anh trang thai chirc ning cia cac
hé co quan cam giac van dong dudi su diéu khién cta hé than kinh trung vong. Sy
suy giam chirc nang cac h¢ co quan cam giac-vén dong, su mat can bang giita hai
qué trinh tc ché va hu:ng phén trong hoat dong cua hé than kinh trung uong, Xudt
hién d4u hiéu mét moi duge phan anh qua ket qua cac test 1a nguyén nhan dan téi
tinh trang khong dap ing dugc cac yéu cau vé stre khoe dé thuc hién cac hoat dong
nghé nghiép tai thoi diém khao sat [5].

3.3.1. Két qud thwc hién test “phdn xa thi gidc vin dong don giin”
Biang 2. Két qua thyc hién test thi giac van dong (n=60)

RV N . Két qua nghién ctru
Chi s0 danh gia Tiéu chuan —
( XtSD)
Thoi gian trung binh, ms <240 285+4
Thoi gian phan Gmg t6i thiéu (ms) 180 + 200 194+ 6
Thoi gian phan mg t6i da (ms) 250 + 350 487 + 22
Ti 1€ phan ung sai (%) 0+5 3,7£0,5

Két qua béng 2 cho thdy, test “Phan xa th?m kinh thi gidc don gian” dugc su
dung dé danh gia kha ning tap trung chu y va toc d6 thu nhan, xtr ly thong tin dudi
dang tin hi¢u anh sang trong diéu kién han ché vé thoi gian. Kha niang duy tri sy
tap trung va toc dd phan tng voi tic nhan anh sang cua ca nhan phu thudc vao dic
diém hoat dong chirc ning va tinh bén viing cua cac co ché diéu hoa cua hé than
kinh trung wong, cling nhu kha nang phan ung cua co thé v6i nhitng thay ddi cua
moi trudng xung quanh trong diéu kién thoi gian c6 han. Tuy vay, ty 1¢ dat yéu cau
dbi voi phan xa thi giac van dong don gian 1a 88.3%, trong d6 phan 16n cac dbi
tuong phan tng chinh xac (trén 96%), ty 1¢ phan tng sai 1a 3.7 £ 0.5% nam trong
gidi han cho phép. Tuy nhién téc do phan (mg chua cao, thoi gian phan tng trung
binh véi cac tin hiéu anh sang 12 285 + 4 ms 16n hon gia tri tiéu chuan 1a 240 ms.
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Két qua nay phan anh su suy giam va mat can bang ‘trong hoat dong cua hé than
kinh trung uong véi su chiém wu thé qué trinh trc ché so voi qua trinh hung phén,
tinh trang nay c6 thé lam giam chét luong thyuc hién cac thao tac ki thuat lién tuc
trong di€u kién han ché vé thoi gian.

3.3.2. Két qud thuc hién test “phdn xa véi muc tiéu di dong”

Bang 3. Két qua thuc hién test phan xa voi muc tiéu di dong (n=60)

Cox .. " 2 Két qua nghién ctru
Chi s0 danh gia Ti€u chuan —
( XtSD)
Ti 1€ phan ung chinh xac, % >25 22+1,03
Do 1&ch trung binh cua cac phan tng, % <7 9,7+0,4
D0 phan tan cua tat ca cac phan tng, % <16 18,3 +0,5

Két qua bang 3 cho thdy, test “phan xa voi muc tiéu di dong” duoc sir dung dé
danh gia kha nang cha ¥ quan sat, tiép nhan, phan tmg nhanh, chinh xac véi sy thay
dbi cua cac su vat, hién tugng trong khong gian va theo thoi gian, dong thoi xac
dinh dic diém tuong quan giita hai qué trinh hung phan/tc ché trong hoat dong cta
hé than kinh trung wong. Phuong phap danh gia nay dung dé danh gia dac diém hoat
dong than kinh cua cac dbi tuong lao dong ki thuat phai tuong tac voi cac vat thé di
dong. Két _qua phan tich cho thay gia tri cua tat ca cac chi s6 danh gia muc do dat
yéu cau vé phan xa thi giac van dong phuc tap nay déu khong dat tiéu chuan véi ty
1¢ phan ung chinh xéac 1a 22 £ 1.03% thap hon gia tri tiéu chuan la >25%, d¢ léch
trung binh va do phan tan cia tit ca cac phan ing déu vuot qua gia tri tiéu chuan.
Trong d6 nhoém ddi twong khong dat yéu cau cia test “phan xa voi muc tiéu di dong”
chiém ty 1& cao nhét 1a 76,7%.

3.3.4. Két qud thuc hién test “ga mo théc”
Bang 4. Két qua thuc hién test “ga md thoc” (n = 60)

] ] Két qua nghién ciru
Chi so danh gia Tiéu chuan —
( X£SD)
Tan s6 trung binh f, Hz >6 6,4 + 0,07
Chi s6 mét moi <85 85+ 1

Két qua bang 4 cho thay, test “ ga md thoc” duge sir dung dé danh gia do bén,
d6 linh hoat ctia hé than kinh - co xuong qua kha ning duy tri nhip d6 (téc do) thuc
hién nhirng hoat dong don di€u dudi tac dong cua cac tai trong. Ngoai ra, test nay con
cho phép danh gi chi sé mét moi & trang thai binh thuong 1a thap hon 85 don vi. Két
qua cho thiy 55% sb ddi tugng c6 két qua test dat mirc d6 cao nhat (mirc d6 I) voi tan
sO trung binh 12 6,36 £ 0,07 va chi s6 mét moi trong gidi han cho phép.
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Két qua nghién ctru cho thay hau hét thuy thu trong kip tau ngam co trang
thai chirc ning tot (96,7%), c6 thé dap mg duoc yéu cdu cia hoat dong nghé
nghiép. C6 hai di tuong chua dat tai thoi diém khao sat, do co xuat hién dau
hiéu suy giam chtrc ning tim mach va chua dat yéu cdu cta ca 3 test tim sinh 1y.
Trén co s& cac két qua thu duge can tién hanh nghién ciru, danh gia ki hon tinh
trang cua nhirg ddi tuong c6 ddu hiéu suy giam chtc ning co thé dé co bién
phép nang cao strc khoe va dam bao an toan cho hoat dong nghé nghiép cua cac
dbi tugng nay.

4. KET LUAN

- Trang thai chtic nang co thé cua thity thu tau ngam trong 1 kip tau twong dbi
ddng déu va déu o muc do tét (96,7%), dap tmg duoc nhitng yéu cau cta hoat dong
nghé nghiép.

- Dudi tac dong gy cang thiang thudng xuyén cua cac diéu kién hoat dong
nghé nghiép, da c6 mot sd thuy thi tau ngam bat dau xuat hién nhing du hiéu suy
giam duy trtr chic nang co thé, biéu hién mét can béng hoat dong cua h¢ than kinh
thuc vat trong diéu hoa chirc nang tim mach va nhiing dau hiéu cing thing trong
hoat dong tim mach.

- Can tién hanh kiém tra ki hon chirc nang tim mach cua cac dbi tugng co dau
hiéu nguy co dong thoi can c6 nhitng bién phap luyén tap, can thi¢p dé phuc hoi
churc nang, thiét lap lai can béng hoat dong ctia h¢ than kinh thuc vét.
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SUMMARY
ASSESSMENT OF THE BODY FUNCTIONAL STATUS OF SUBMARINERS

The body functional status of sixty submariners was assessed by functional
neurological and cardiovascular system using the program-apparatus complex Ritm-
MET (Moscow, Russia). The evaluations of the body functional state include
analysis of heart rate variability registered for 2,5 minutes and sensorimotor reflexes.
The results showed that most of investigated submariners were in good functional
condition (96,7%). However, some latent stress signs of cardiovascular system and
imbalance in regulation of cardiovascular functional activity between the
sympathetic and parasympathetic nervous system appeared in some submariners.
3,3% of submariners did “not meet” to professional work because of cardiovascular
functional disorders (higher blood pressure and decrease in heart rate variability) and
the unsatisfactory passage of psychophysiological tests by individuals.

Tir khéa: Trang thdi chire ndng co thé, thuyy thi tau ngam, bién thién nhip tim, test
tam sinh ly functional state, submariners, heart rate variability, sensorimotor reflexes.
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