Nghién ciru khoa hoc céng nghé
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1. PAT VAN PE

Cac nha mdy san xuét thudc phong, thudc nd truc thudc Tong cuc Cong
nghiép Quéc phong - B6 Qubc phong 1a mot trong nhitng don vi ¢ moi truong lao
dong dac thu, dong vai tro lon trong viéc san xut cic mat hang chuyén dung (thuoc
phong, thudce stng, thudc goi nd...) phuc vu cho cong tac huan luyén, chién dau.
Ngoai viéc pha1 thudng xuyén phai tiép xtc véi cac hoa chit doc hai (NO,, NO
CO,, bui gb...), cong nhan tai nha may con chiu ap luc 16n trudc nguy co chay nd
cao, anh hudng nhiéu dén trang thai tam sinh 1y.

Trong thanh phan cia thuc nd coéng nghiép ADI c6 Trinitrotoluen (TNT),
mot trong nhitg chat doc chinh thAm nhap vao hé than kinh gy ra nhiém doc [1].
Moi truong lao dong & don vi san xut, bao quan dan dugc Qudc phong bi 6 nhiém
nang badi chit n6 TNT, néng do TNT cao gép 21,3 1an tiéu chuén vé sinh lao dong
(TCVSLD), 100% s6 mau khao sat tai vi tri ndu, d6 va nghién tron TNT déu khong
dat TCVSLD [2]. Nguoi lao dong lam viéc lau dai trong moi truong 6 nhiém TNT bi
suy giam sirc khoe rd rét, mac cac bénh 1y man tinh: suy nhuoc than kinh (16,84%),
thiéu mau (18%) [3]. Pé tao ra nitrocellulose va nitroglycerine phai ding cac
nguyén lidu dau vao 1a axit nitric dm dic, bong cellulose hodc cellulose gd, glixerin
va cac dung moi khac. Trong qua trinh san xudt, cong nhan phai tiép xuc voi axit
HNO:;, khi bay hoi tao ra méi trudng c6 chira NO,, NO gy tén thuong duong hod
h?ip, nhtrc dau, mét moi [4]. Nitroglycerine la chét rat doc, c6 tinh nhay nd cao, rat
nguy hiém, 1am giam 4p sudt mau, gy dau du [5]. Tinh chét cong viéc cing thing,
cung nhirng yéu té doc hai cia méi truong san xuét thude phong thude nd tac dong
lién tuc va lau dai truc tiép td1 cac h¢ co quan, dic biét dan tGi su thay ddi mae do
linh hoat ctia hé than kinh trung wong (HTKTW).

Nghién cuu dugc tién hanh v&i muc tiéu danh gia muc do linh hoat HTKTW
ctia cong nhan tryc tiép san xuat thuéc phong thude nd lau dai théng qua chudi test
phan xa thi giac van dong (PXTGVD). Két qua nghién ctru 1a co sé khoa hoc dé
danh gia mirc d6 anh hudng cua moéi trudng lao dong va dic thu nghé nghiép t6i hé
than kinh, nham d& xuit cac bién phap dé duy tri va cai thién sitc khoe cho cong
nhan tai nha may.

2. POI TUQNG VA PHUONG PHAP NGHIEN CUU
2.1. P6i twong nghién ciru

247 can bg, cong nhan lam viéc tai 2 Nha may san xuét thube phong, thude nd
XvayY,codo tuoi ttr 30-56 duoc chia thanh 2 nhom:
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- Nhom nghién ctru (A): 158 cong nhan lam viéc trong cac phan Xuong truc

tiép tham gia vao qua trinh san xuét cc san pham thudc phong, thude nd (tudi trung
binh 41 + 2.5).

- Nhom ddi chung (B): 89 can bo lam viée tai cac by phan hanh chinh - hau
can va coéng nhan tai mot sb phan xudng san xuat khong tiép xuc hoa chét (tudi
trung binh 40 + 3,1).

2.2. Thiét ké nghién ctru

Phuong phap mo ta cit ngang va so sanh dbi ching.

2.3. Phwong phap nghién ciru

Danh gia d6 linh hoat, kha ning tiép nhan - xir 1y thong tin cia HTKTW dua
trén chudi PXTGVD bang dnh sang mau voi mirc do kho ting dan. PXTGVD dugc
tién hanh thong qua 2 thiét bi danh gia trang thai tAm sinh 1y cta Lién Bang Nga:
Ritm-MET va UPFT-1/30 (Medicom MTD). Huéng dan cho cac dbi twong nghién
ctru lam quen test 01 1an, sau d6 tién hanh do dac 03 lan va lay gia tri trung binh.
Céc ndi dung nghién ctru duge thue hién gom tién hanh do thoi gian PXTGVD trung
binh tir khi c6 kich thich 4nh sdng dén khi phan xa, thoi gian phan xa toi da/tdi thiéu,
két qua do tinh bang mili gidy (ms); tinh s6 18i, d chinh xac ciia phan xa va mirc do
kich hoat cia HTKTW.

2.3.1. Phén xq thi gidc vdn dong don giin véi dnh sing don sdc

Danh gia kha nang tiép nhan - xu ly thong tin chinh xac cua HTKTW tir co
quan thi giac trong diéu kién han ché vé thoi gian. Di tuong nghién ctu can phan
xa tra 101 40 tinh hi€u 4nh sang mau vang dugc may dua ra nhanh nhét co thé va han
ché méc 13i. Khoang thdi gian gitra hai 1an xudt hién cta tin hiéu ngiu nhién va
khong cb dinh (tir 700 dén 1400 ms). Li duoc tinh khi phan xa som trude 150ms
khi tin hiéu xudt hién hodc bo qua tin hiéu sau 500ms khi tin hiéu xuét hién [6].

Kha nang tiép nhan va xtr 1y cac thong tin cta HTKTW dugc danh gia thong
qua cac chi so0 sau: thoi gian phan xa trung binh (trg = tong thoi glan phan xa/sd
phan xa chinh x4c), thoi glan phéan xa tdi da (tmax) thoi gian phan xa tdi thiéu (tmin),
ty 1¢ phan xa sai (Ng; = sO phan xa sai/tong s6 phan xa,%), mirc do chirc ning cia
HTKTW (F, dvqu) duoc thiét bi dua ra dua trén thuét toan duge thiét lap san.

2.3.2. Phdn xaq thi gidc vdn dong phirc tap véi té hop dnh sdng mau

Danh gia sy thay doi cua cac qua trinh than kinh théng qua kha ning phan xa,
phan tich tin hi€u véi cac kich thich 4nh sang c¢6 chon loc. Trén thiét bi sé xuét hién 20
lan tin hiéu dén sang 1 t6 hop ngau nhién cua 3 mau: do - vang - xanh 14. i tugng
s& phai lwa chon va tra 16 lai thiét bi voi t0 hop mau ding: bén tréi - mau do va bén
phai - mau xanh 14, tin hiu ¢ gitra 1a ngau nhién (do, vang, xanh 1a), con cac truong
hop con lai thi bo qua. Mdi t6 hop mau s€ xuét hién trong vong 2 gidy, khoang cach
gilta cac lan xuit hién cua tin hiéu 13 ngiu nhién tir 2-5 gidy. L3i duoc tinh trong 3
trudng hop sau: déi tuong bo qua khong phan xa tra 1o tin hiéu ding trong vong 2
gidy, phan xa tra 10i d6i v6i tin hiéu sai hodc phan xa tra 10i sém trong thoi gian
200ms. Khi s6 181 > 5 két qua test khong dang tin cdy va can duoc tién hanh lai [7].
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Kha nang tiép nhan va xtr 1y cac thong tin cta HTKTW dugc danh gia thong
qua cac chi s6 sau: thoi gian phan xa trung binh (trs = tong thoi gian phan xa/sd
phan xa chinh x&c), thoi gian phan xa tdi da (tmax), thoO1 gian phan xa tdi thiéu (tmin),
sO luong phan xa chinh xac (Ngune/20), d§ nhanh va chinh xac cua phan xa theo
thang diém tir 1-10 diém (bang 1).

Bang 1. Thang diém tinh d6 nhanh va chinh x4c cta phan xa thi giac [7]

trp, gidy Piém danh gia Mirc do phan xa

0,200 < t13 < 0,257 10 Rét cao
0,257 <tr3< 0,292 9 Rét cao
0,292 <trg<0,311 8 Cao
0,311 <trg< 0,342 7 Cao
0,342 < tr5< 0,366 6 Trung binh
0,366 < trg< 0,397 5 Trung binh
0,397 < trg < 0,436 4 Thap
0,436 < t1p < 0,475 3 Thap
0,475 < t13< 0,530 2 Rét thap
0,530 <t <2,000 1 Rét thap

2.3.3. Phan xa thi gidc vdan dong voi muc tiéu di dong

Danh gid kha ning tap trung cha y va d6 linh hoat cia HTKTW thong qua do
chinh xic cia PXTGVD, twong quan giita hai qua trinh hung phan/irc ché cta
HTKTW. Pdng thoi can ctr vao dic diém phan xa co thé du bao xu hudng thay d6i
trang thai chirc niang khi mét moi va chiu tac dong ctia nhing yéu t6 ngoai canh bét
loi. Déi twgng nghién ciru can tap trung chi y quan sat theo duong dai mau di dong
va phan xa chinh xac dé dai mau ding ding muc tiéu. Pudng dai mau di chuyén sé
xuat hién 40 lan, hudng va van tdc thay doi ngiu nhién, khoang thoi gian xuét hién
gitta 2 dai mau 1a khong cb dinh (tir 700 dén 1200 ms). Ldi dugc tinh khi phan xa
som trude khi dai mau xut hién hodc khéng phan xa sau khi dai mau da chay qua
tam 20mm. Quy udc: thoi gian phan xa néu dai mau dimg ding tim co gia tri bang
0, dung trudc tam cd gia tri duwong “+”, ding qué tam c6 gia tri am “-”) [6].

D6 linh hoat cia HTKTW duogc danh gid qua cac chi sd: ty 1& phan xa ding
(Nagng = s6 phéan xa trang tém/téng ) phan xa, %); do 1éch trung binh ctia phan xa
ding muyc ti€u (chinh xac), d I¢ch trung binh cia phan xa dung trudc muc ti€u
(sém), do 1éch trung binh cua phan xa dimg qua muc tiéu (tré).

2.4. Xir 1y s6 liéu

S6 liéu nghién ciu duge xir 1y qthéng ké bang phin mém Microsoft Excel
2010. Pl}ép thir t-test dugc sir dung dé danh gid do tin cdy cua su khéc biét co y
nghia thong ké khi p<0,05.
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3. KET QUA VA BAN LUAN

3.1. P nhay ciia phan xa thi giac van dong v6i anh sang don sic

PXTGVD véi anh sang don sic 1a phan xa don gian nhat, chi danh gia kha
nang phan xa nhanh hay chdm cia HTKTW khi ti€p nhén kich thich anh sang. Thoi
gian phan xa la chi s6 tong hop vé toc d§ dan truyén kich thich theo cac thanh phan
khéac nhau cta cung phan xa, do d6 thoi gian, phéan xa dugc xem la mét ti€u chi danh
gia do nhay voi kich thich anh sang [8]. Két qua thuc hién test PXTGVD voi anh
sang don sac mau vang dugc trinh bay tai bang 2.

Bang 2. Két qua thuc hién test PXTGVD véi anh sang don sic mau vang

Két qué nghién ciru | Ty I¢ dbi twong dat
Chi tiéu | Giéi han (X £SD) tiéu chuén, %
dénh gid | tiéu chudn | Nhém A | NhémB | Nhém A | NnémB | P
(m=158) | n=89) | mn=158) | (n=89)
trg,ms | <240 296+3 | 309+6 0 337 | <0,05
tmn,ms | 180200 | 205+4 | 2186 7,87 6,33 | <0,05
fmao MS | 250350 | 533+24 | 54616 | 7,59 6,74 | <0,05
Naai, % <s 3,605 | 3,7+0,7 | 84,18 82,02 |>0,05
F,dvqu | >3,7 [3,5+003|33+005| 386l 32,58 | <0,05

Két qua tai bang 2 cho thdy, thoi gian phan xa (trg) tra 10i tin hiéu cia dbi
trong nghién ciru ¢ 2 nhom A (296+3ms) va B (309+6 ms) déu nim ngoai tiéu
chuén cho phep ctia thiét bi (< 240 ms) [6]. Su khac biét gitra 2 nhom nghién ctru c6
y nghia thong ké voi p < 0,05. Nhom A khong co d6i twong nghién ctru dat ngudng
tiéu chuan, con & nhém B ¢6 3, 37% (3/89) do6i tuong nghién ctru ¢6 thoi gian phan
xa trung binh 235 ms (< 240 ms) nam trong tiéu chuan cta thiét bi. Nghién ctru cta
tac gia Hoang Van Huin va cs (2018) cho thay thoi gian PXTGVD trung binh vai
anh sang don sic ciia cac thuy tha tau ngdm 1a 291+3 ms [9]. Trong nghién ctru ctia
Nguyén Thu Ha va cs, thoi gian PXTGVD trung binh ctia cong nhan lao dong trén
cao tai Cong ty dién luc la 269+7 ms va cua nhan vién hanh chinh 1a 267+2 ms [10].
Diéu nay phan anh trong diéu kién han ché vé thoi gian, kha nang tlep nhan - xu ly
thong tin ctia HTKTW d6i v6i cong nhan tai nha may san xuét thuéc phong, thudc
no 1a cham hon so v6i cac d6i tuong lao dong dac thu khac tai Viét Nam. Thoi gian
phan xa tdi thiéu (tmm) va thoi gian phan xa ti da (tmax) ciia 2 nhom A va B déu vuot
ngudng tiéu chuan cua thiét bi (~1,4 1an) va su khac biét giita 2 nhém ndy mang
nghla thong ké voi p < 0,05. Gia tri tyin, tmaxcla nhém A nho hon ctia nhém B va
gan voi gia tri tiéu chuin hon. Ty 1€ cong nhan ¢0 tmin, tmax nam trong gidi han tiéu
chuan cta nhom A (7,87% va 7,59%) nhiéu hon cua nhém B (6,33% va 6,74%).
Kha nang phan xa va d§ nhay véi dnh sdng ctia cong nhan nhoém A 1a cao hon so véi
cong nhan nhém B. Piéu nay co thé giai thich 1a do méi trudong lao dong dic thu,
cong nhan nhém A san xuat theo day chuyén, tinh chat cong viéc don gian, nén khi
thuc hién céc test don gian ho thyc hién tdt hon nhom B.
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Téc do va kha ning phan xa phu thudc cht yéu vao trang thai caa HTKTW va
trang thai nay thay d6i theo diéu kién méi truong lao dong thuong xuyén [11]. Ty 1&
phan xa sai (Ng) ciia cong nhan nhom A (3,6£0,5%) va B (3,7+0,7%) déu nam
trong tiéu chuan ciia thiét bi (< 5%) va hau hét cong nhan (> 80%) van c6 mirc do
phan xa tot v6i anh sang. Test PXTGVD vdi anh sang don séc ciing cho phép dénh
gia d6 nhay ctia phan xa thong qua chi s6 muc d6 chirc ning cia HTKTW (F, dvqu).
Nhom A va nhém B ¢6 mic d§ chiic nang cuia HTKTW lan luot 1a 3,5+0,03 va
3,340,05, thap hon gidi han tiéu chudn cua thiét bi (> 3,7), diéu ndy phan anh kha
nang phan xa va toc do xir Iy cia HTKTW ciia cong nhan déu nam ¢ mirc thap va co
su khéac biét giita 2 nhém c6 ¥ nghia thong ké voi p < 0,05. Ty 1¢ cong nhéan c6 mirc
d6 chic ning cia HTKTW dat tiéu chuan cia nhém A (38,61%) va nhéom B
(32,58%) tuong dwong véi 1/3 cong nhan c6 toe do xir 1y thong tin trong didu kién
gidi han vé thoi gian 13 t6t va 6n dinh. Hon thé nita két qua nghién ctru cho thay gia
tri toi thiéu cta mirc d6 chirc ning HTKTW nhém B 13 1,89 va nhém A 1a 2,38.
Diéu nay mot 1an nita chi ra sy anh huong, tac dong ctia méi truong lao dong khac
biét t&éi1 2 nhom nghién cuu, véi cong viéc mang tinh chit don diéu, lap di lap lai
thuong xuyén thi cong nhan nhém A c6 d¢ nhay va kha nang xtr Iy cia HTKTW cao
hon nhom B.

3.2. D) chinh xéc ciia phan xa thi gidc vin dong véi td hop anh sing mau

Thoi gian phan xa trung binh dugc tinh tir khi xuat hién tin hiéu anh sang cho
dén khi dbi twong nghién ctru c¢6 phan xa tra 1oi tin hiéu trén thiét bi [7]. Két qua
nghién ctru clia cong nhén tai nha may san xuét thudc phong thube nd & Bang 3 cho
thdy thoi gian phan xa trung binh (trg, ms) v6i t6 hop anh sang mau ctia nhom A va
B c6 gia tri twong Gng lan luot 1a 626+12 ms va 588+16 ms, sy khac biét cia 2
nhém c6 y nghia théng ké vai p < 0,05. Kha ning phan xa va toc d6 xtr 1y clia cong
nhan tai nha may thude phong thudc nd cham hon so véi bo ddi ra da khi thue hién
trén cting mot thiét bi, thoi gian phan xa trung binh 13 493422 ms [12]. Tuy nhién do
chinh xac (Ngung/20 1an) ctia céng nhan nhom A (19,3+0,1) va nhém B (19,0+0,1)
nam & mic cao, trén 95%. Piéu nay cho thiy kha ning xtr Iy va d6 chinh xac phan
xa cua cong nhan tai nha may la ty 1€ nghich véi nhau. Do dac thu cong viéc dugc
rén luyén trong thoi gian dai, phai chinh xéc trong timg thao tac dé tranh nhing tai
nan nguy hiém, bat ngd d gitp cong nhan tuy c6 kha ning phan xa cham, nhung do
chinh x4c ludén ndm & muc cao. Thoi gian phan xa tdi thiéu (tmin) VA tdi da (tmax) CUQ
cong nhan nhom B nhanh hon céng nhan nhom A, sy khac biét nay c6 y nghia thong
ké v6i p < 0,05. Khi thyc hién test nay, ty 1& doi twong khong méc 18i & 2 nhém 1a
twong duwong nhau: nhom A 1a 50,56% va nhém B 1a 48,41%. Diéu nay co thé giai
thich 1a khi cong viéc doi hoi d§ phuc tap, cling nhu khi thyc hién test can su két
hop thi nhom B dat két qua tt hon nhom A.
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Bang 3. Két qua thuc hién test PXTGVD véi t6 hop anh sang mau

Két qua nghién ciru (X + SD)
Chi tiéu danh gia p
Nhém A (n = 158) Nhém B (n = 89)
trp, ms 626 + 12 588+ 16 <0,05
tinin, MS 470 £9 441 £ 12 <0,05
tmax, MS 885+ 23 815+ 28 <0,05
Nuing, 1an 193+0,1 19,0+ 0,1 > 0,05
Ty 1¢é dbi tuong
khong méc 161, % 50,56 48,41 )

Theo bang 1,c4 2 nhém A va B déu c6 diém danh gia vé d6 nhanh va chinh
xac cia PXTGVD 1a 1 (muc rat thap). Du do chinh xac phan xa ctia céng nhan 1a
twong ddi cao nhung do kha ning phan xa qua cham dan dén mutc d phan xa chi
nam ngudng thap va rat thap (hinh 1).

3,846 4,706
e 14,103 .
K \_ 18,824
Nhom A ) Nhém B
82,051 76,471
-~
W Rt cao #Cao ® Trung Binh = Thap +Rét thip

Hinh 1. Mtrc d6 phan xa nhanh va chinh xac véi t6 hop anh sang mau do - xanh 14

Theo thang diém cua thiét bi, da s6 cong nhan nhém A (82,05%) va nhém B
(76,47%) c6 mirc d6 phan xa rat thip. Mirc d6 phan xa t6i da ma cong nhan c6 thé
dat dugc chi ndm & ngudng trung binh cua thiét bi va voi ty 1€ rat nho, dudi 5%.

Két qua nghién ciru budc dau cho thdy mirc d6 can than va chinh xéac khi thuc
hién nghién ctru cua céng nhan tai nha may twong ddi 16n, nhung téc do tiép nhan -
xtr ly thong tin, kha nang phan xa cua cong nhan khong cao.

3.3. P§ linh hoat ciia hé than kinh qua phan xa thi giac v6i muc tiéu di déng

Tdc d6 va d6 chinh xac cia PXTGVD khong phai 1a dai luong bat bién ma
thay d6i dudi su tic dong cia cac yéu td ngoai canh dén HTKTW: kha ning tip
trung cha ¥y, tri thong minh, trang thai cam xuc, trang thai tam 1y, diéu kién lam viéc
va thiét bi nghién ctru [13]. Két qua thuc hién PXTGVD voi muc tiéu di dong dugc
trinh bay tai bang 4.
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Bang 4. Két qua thuc hién test PXTGVD véi muc tiéu di dong

A > 7N , Y2 +
Chi ticu Gidi han Keét qua nghién ciru (X = SD) b
danh gia tiéu chuan Nhom A Nhém B

(n =158) (n=89)
Nating, %0 >25 16,8 £ 0,6 15,1 +0,7 > 0,05
Ty 1é dbi twong phan xa
tring muc tiéu >25%, % 11,39 15,36 i

Két qua nghién ctru cho thdy kha ning phan xa chinh x4c cta cong nhan véi
muc tiéu di dong 1a rat thap, dudi ngudng tiéu chuan cua thiét bi (> 25%): 16,8+0,6%
(nhém A) va 15,1+0,7% (nhém B), sy khac biét khong c6 y nghia thong ké voi
p > 0,05. Két qua nay ciing 1 thap hon khi so sanh véi nghién ctiru dugc thuc hién
tuong tu trén thay thi tdu ngam, ty 1& phan xa chinh xac 1a 22+1,0% [6]. Piéu nay
cho thay hoat dong nghé nghiép don diéu va thiéu cac kich thich thuong xuyén cé tac
dong rat 16n toi kha nang phan xa cua cong nhan véi muc tiéu di dong. Ty 1& dbi
turong c6 phan xa tring muc tiéu trén 25% & nhom A (11,39%) 14 thap hon so véi
nhoém B (15,36%), mot 1an nita phan anh trang thai chirc ning co thé cing thang, mét
moi ciia cong nhan nhom A khi chiu tic dong ciia nhitng yéu t6 ngoai canh bét 1oi.

Sy thay di cac dic diém phan xa thi gidc voi muc tiéu di dong phan anh kha
nang tap trung chi y va mic dd linh hoat cua HTKTW. D¢ 1éch trung binh phan xa
som va tré ciia cong nhan nhom A 13 27,45% va 9,25%, nhom B 1a 25,90% va
9,75% déu vuot ngudng theo tiéu chuan thiét bi (<15% va <6%) (hinh 2). Két qua
nay phan anh xu hudng phan xa som va voi v6i do linh hoat thip cia HTKTW ¢ ca
2 nhom nghién ctru, dic bi¢t 1a ctia nhom A.

27 45
30 27543 1-25’9
25 i -
o B Tiéu chuan
S 20
= 15,0 BNhom A
£ 15 -
= ONhom B
o0 10 A
=
£ 5.
- I,I 1,02 1,01 . x
= phén xa tre
SR B cccocor: o B .
(2.
8. 5 phéan xa sém phan xa chinh xac & s
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4. KET LUAN

- Kha nang tiép nhan va xu 1y thong tin tir chudi phan xa thi giac van dong toi
hé than kinh trung uong cua cong nhan tai nha may san xuat thuéc phong thude nd
nam & muc thap.

- Mic du tdc do tiép nhan va xir 1y thong tin chdm, do linh hoat cta hé than
kinh trung wong thap, nhung muc dd can than va chinh xac trong thao tac cua cong
nhan ndm & ngudng cao, trén 95%.

- So voi nhiing d6i tuong khac cung lam viéc trong nha may, nhom cong nhan
tryc tiép tiép xuc voi hoa chat san xuét thuoc phong thude nd c6 do nhay cao va kha
ning phan xa nhanh véi anh sang don séc; toc d6 xir Iy chdm nhung chinh xac véi t6
hop anh sdng mau.
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SUMMARY

ASSESSMENT ON REACTION SPEED OF THE CENTRAL NERVOUS
SYSTEM BASED BY VISUAL REFLEXES OF WORKERS AT GUNPOWDER
FACTORIES

The study was conducted to evaluate the ability of receiving - processing
information through the visual organ to the central nervous system by visual reflexes
tests with monochromatic light, color light complexes and moving targets.
Participants were 247 workers aged 27 to 57 from two factories manufacturing
explosive X and Y. They were divided into 2 groups: one group working in direct
contact with chemicals manufacturing explosives (n=158) and the other group
working in other workshops that do not come in direct contact with chemicals
manufacturing explosives (n=89). Visual reflexes is assessed through criteria:
average visual reflex time from light stimulation to reflex (ms), maximum and
minimum reflex time (ms), error rate (%), accuracy of reflex (%) and activation
speed of the central nervous system. The results showed that the ability of receiving
and processing information from the visual organs to the central nervous system of
workers at the explosives factory manufacturing was lower than those at other
working environment. Although their speed of receiving and processing information,
and activation speed of their central nervous system were low, their level of
cautiousness and accuracy during manufacturing is high. The group of workers
directly exposed to explosive chemicals had high sensitivity and were capable of
quick reflex to monochrome light. Their processing speed was slow but their
answers of the color light combination were accurate.

Keywords: Workers, central nervous system, visual reflexes, cong nhdn, hé
than kinh trung wong, phan xa thi giac van dong.
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