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SUBJECTIVE PERCEPTION OF HEAT STRAIN
WHILE WEARING MEDICAL PROTECTIVE CLOTHING UNDER
SIMULATED HOT CONDITIONS IN MALE MEDICAL STUDENTS
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ABSTRACT

Objective: To describe subjective heat strain while wearing medical protective clothing (MPC) under
simulated hot conditions in male medical students.

Methods: A cross-sectional descriptive study was conducted on the subjective-response dataset of
30 healthy male medical students who participated in an experimental trial at the climatic chamber of
Vietnam Military Medical University from April to August 2025. Participants wore MPC and performed
cycling exercise at 15 km/h for 30 minutes in an environment of 32°C and 82% relative humidity.
Immediately after exercise, they were interviewed using a standardized questionnaire to record
discomfort level, symptoms during and after exercise, effects on exercise performance, recovery time,
and impact on daily activities after exercise.

Results: A total of 96.7% of participants reported some degree of discomfort during exercise, and
70.0% reported that they sometimes or frequently had to pause or reduce exercise intensity. The most
common symptoms during exercise were palpitations or rapid heartbeat (33.3%), dyspnea or
oppressive breathing sensation (26.7%), and excessive sweating (23.3%). After exercise, thirst was the
most common symptom (20.0%), and 63.3% of participants required 5-10 minutes to recover. Overall,
70.0% reported that daily activities after exercise were affected to varying degrees.

Conclusion: Wearing MPC under simulated hot conditions caused marked subjective heat strain,
affecting exercise tolerance, short-term recovery, and daily functioning after exercise in male medical
students.
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TOM TAT

Muc tiéu: M6 ta ganh néng nhiét ch quan khi méac trang phuc bao hé y t& (TPBHYT) trong diéu kién néng
mo phong & nam sinh vién y khoa.

Phuong phap: Nghién ctru mé ta cat ngang dugc thyc hién trén nhanh sé liéu cdm nhan chl quan cla
30 nam sinh vién y khde manh tham gia nghién ctiu thuyc nghlem tai phong vi khi hdu, Hoc vién Quény,
tlr thang 4 ndm 2025 dén thang 8 ndm 2025. Déi tugng mac TPBHYT va van dong bang xe dap luc k& 15
km/gid trong 30 phut & moi truong 32°C, dd am tuang déi 82%. Ngay sau van déng, ngudi tham gia dugc
phéng van truc tiép bang bo cau hoi chuén héa dé ghi nhan mic do kho chiu, triéu chirng trong va sau
van dong, anh hudng dén hiéu qua tap luyén, thdi gian héi phuc va sinh hoat sau van dong.

Két qua: Ty (& doi tugng ghi nhan c6 kho chiu khi van dong la 96,7%; 70,0% doi khi ho&c thudng xuyén
phai tam dirng hoac giam cudng dé van dong. Triéu ching thudng gap nhét trong qua trinh van dong la
tim dap nhanh hoac hodi hop (33,3%), kho thd hodc ngdt ngat (26,7%) va d6 md hoi qua nhiéu (23,3%).
Sau van dong, khat nudc chiém 20,0%; 63,3% can 5-10 phut dé hdi phuc va 70,0% cho biét sinh hoat
sau van dong bi anh hudng & cac murc do khac nhau.

K&t luan: Mac TPBHYT trong diéu kién nong mo phong gay ganh nang nhiét chd quan r6 rét, &nh hudng

dén kha nang duy tri van déng, hdi phuc ngan han va sinh hoat sau van déng & nam sinh viényy.
Tir khéa: Trang phuc bao hé y t&, ganh nang nhiét, triéu ching chd quan.

1. DAT VAN PE )

Trong bdi canh céc bénh truyen nhlem nguy co cao va cac
tinh hudng dap ng dich khan cap, trang phuc bdo hoy té
(TPBHYT) la phuong tién thiét yeu nh&m giam phoi nhiém
nghé nghiép cho nhan vién y té va nhitng nguoi truc tiép
tham gia cham séc, diéu tri, phong chong dich. TPBHYT giup
tao hang rao bao vé trudc céc yéu té sinh hoc nguy hiém, tuy
nhién dac tinh kin, it thdm khi va can trd bay hoi mo héi cta
loai trang phuc nay clng c6 thé lam suy giam kha nang thai
nhiét clia cd thé, tir d6 lam gia tdng ganh nang nhiét trong
qua trinh lam viéc hoac van déng[1], [2].

Bén canh céac bién ddi sinh ly khach quan nhu tang than
nhiét, thay d&i nhip tim hodc huyét ap, gdnh nang nhiét chu
quan coy nghia thuc hanh rat l&n vi anh hudng truc tiép dén
kha nang duy tri hoat dong, mic dé chdp nhén st dung trang
phuc bao hé va s an toan clia ngudi mac. Nhiéu nghién ctru
gan day cho thay khi sirdung TPBHYT, ngudi lao déng thudng
xuét hién cac biéu hién kho chiu nhu néng birc, ngdt ngat,
tim dap nhanh, kho thd, d6 mo héi nhigéu, mét moi, giam tap
trung va gidm hiéu suéat lam viéc [2]-[6]. Nhitng biéu hién
nay tuy mang tinh ch quan nhung phan anh kha ré muc do
ganh nang nhiét ma co thé phai chiu dung trong moi truong
noéng am hoactrong digu kién phaihoat dongthe lycliéntuc.
& Viét Nam, céc d@ lidu dinh luvong vé cam nhén cha quan
khi mac TPBHYT trong diéu kién nong mo phong hién con
han ché, trong khi day la théng tin can thiét dé xay dung cac
khuyé&n nghj thuyc tién vé thoi gian lam viéc, nghi giai nhiét, t&
chtrc lao dong va st dung TPBHYT phu hgp. Viéc mo td murc
dd kho chiu, cac triéu ching trong va sau van dong, cling
nhu kha nang hdi phuc sau phaoinhiém nhiét cé thé gép phan
lam rd han ganh nang nhiétdo TPBHYT gy ra d6i véi ngudi sty
dung. Vivay, chidng téi thuc hién nghién citu ndy nham mé ta
ganh nang nhiét cha quan khi mac TPBHYT trong diéu kién
néng mé phdng & nam sinh vién y khoa.

2. D01 TUQNG VA PHUONG PHAP NGHIEN CU'U
2.1. Déi twong, dia diém va thai gian nghién ciru
Nghién clu dugc thuc hién trén 30 nam sinh vién y khoe
manh tham gia day du nhanh thr nghiém mac TPBHYT tai

*T4c gia lién hé

phong vi khi hau, Khoa Vé sinh Quan doi, Trung tdm Huén
luyén, Nghién ctru va Dao tao Y hoc Quéan sy, Hoc vién Quan
y, tr thang 4 ndm 2025 dén thang 8 nam 2025. Day la nhém
doi tuwgng dugc lua chon tir nghién clu géc vé anh hudng
cta TPBHYT lén trang thai nhiét clia co thé va mét s8 chi s6
stic khoe trong diéu kién ndng mo phong.

- Tiéu chudn lva chon: Nam sinhviény khde manh, c6 két
qué kham surc khoe loai |, du kha ndngtham gia van dong thur
nghiém va déng y tham gia nghién clru.

- Tiéu chuén loai trer: HGt thudc 14; dang méc bénh cap
tinh; dang s dung thuéc diéu tri; c6 bénh man tinh cé thé
anh hudng dén dap &ng tim mach, hé hap hoéac diéu nhiét;
khéng hoan thanh day du quy trinh thr nghiém hoéc tir chéi
ti€p tuc tham gia trong qua trinh nghién clru.

2.2. Phwong phap nghién ctru

Nghién cttu dugc thiét k& theo phuong phap md ta cat ngang
trén nhéanh s6 liéu cdm nhan chd quan dugc tach ra ti ng-
hién ctu thuc nghiém Lap lai trong cung déi tugng. Moi déi
tugng déu tham gia diéu kién mac TPBHYT cép 3 trong moi
trudng nong moé phong va dugc danh gia cac biéu hién kho
chiu, triéu chirng cha quan, kha nang duy tri van dong va hoi
phuc sau van dong.

Chon mau thuén tién, bao gom toan bo 30 déi tugng hoan
thanh diéu klen méac TPBHYT trong nghién ctru goc

Céc bién s6 nghién ctru gom: dac diém chung cua doi tugng
(tudi, BMI); mirc dé kho chiu do ganh nang nhiét; céc triéu
chitng trong khivan dong; tan suat phai tam dirng hoac giam
cudng dod van dong; mirc dd anh hudng dén hiéu qua tap
luyén; cac triéu chirng sau van dong; thai gian hoi phuc; va
muc dd dnh hudng dén sinh hoat sau van dong. Noi dung
b6 cau hoi dugce xay dung dua trén céc biéu hién ganh nang
nhiét thuong gap khi st dung TPBHYT da dugc mo ta trong
céac nghién ctu trudce [2]-[6].

2.3. Quy trinh thu thap sé liéu

Trong phién thir nghiém, déi twgng st dung bd TPBHYT dl‘Jng
mot lan béng vai khong dét polypropylene, gom quén 4o lién
md, bao giay, khau trang, gangtayva kinh hoactam chéan giot
ban; cau hinh dugc mé ta theo bd bao hd cap do 3 tai Quyet
dinh 1616/QD-BYT [8]. Budng vi khi hau dugc diéu khién cai
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dat diéu kién mo phong mua néng theo TCVN 7212:2009,
diéu kién cai dat a 32°C va 82% d6 am tuong ddi, vdi sai s6
dukién =0,5°C va £3% RH; t6c d6 khéng khi dugc cai dat trén
bang dii"gu khién, duy tri <0,10 m/s va ghi nhan trudc phién
cung méi 5 phut. Xe dap luc k& [Monark Ergomedic 828E,
Monark Exercise AB, Thuy Dién] dugc kiém tra diém 0 trudc
ngay do; déi tugng duy tri 15 km/gid, nhip dap muc tiéu 50-60
vong/phut trong 30 phut. Hai phién dugc tién hanh vao hai
ngay riéng biét. Tiéu chi dirng an toan la ngudi tham gia yéu
cau dirng hodc xuét hién dau hiéu khéng bao dam an toan.
Ngay sau khi k&t thuc van déng, nghién cltu vién tién hanh
phoéng van truc tiép bang bd cau hoi chudn héa dé ghi nhan
muc do kho chiu do ganh nang nhiét, cac triéu chirng xuat
hién trong va sau van dong, nhu cau tam dirng hoac giam
cuong do van déng, mic do anh hudng dén hiéu qua tap
luyén, thai gian hoi phuc va anh hudng dén sinh hoat sau
van dong. Cac thdng tin nén nhu tudi va BMI dugc trich xuét
tlr phiéu s6 liéu clia nghién clu gdc dé phuc vu phan tich.
2.4.Xirly sé liéu

D{ liéu dugc nhap va phan tich bang phan mém SPSS 26.0.
Céc bién dinh tinh dugc trinh bay dudi dang tan sé va ty l& phan
tram; cac bién dinh lugng nén dugc trinh bay bang trung binh
+ d6 léch chuén. K&t qua dugc mé ta theo tirng nhdm ndi dung
gdbm murc dd kho chiu, triéu ching trong van dong, anh hudng
dén kha nang duy tri van dong, triéu ching sau van déng, thoi
gian hdi phuc va anh hudng dén sinh hoat sau van dong.

2.5. Pao duc nghién ciru

Nghién ciru dugc thuc hién sau khi dugec Hoc vién Quéan
y chép thuan theo Quyét dinh s& 569/QD-HVQY ngay
27/02/2025. Ngugi tham gia nghién clru dua trén co sé tu
nguyén va dugc gidi thich ré muc tiéu, ndi dung va quy trinh
nghién clru trude khi thu thap s6 liéu. Thong tin ca nhan clia
déi tugng dugec méa hda, bado mat va chi sir dung cho muc
dich nghién ctru khoa hoc.

3. KET QUA NGHIEN cUU

Nghién cltu dugc thuc hién trén 30 nam sinh vién y khoe
manh hoan thanh day du phién thr nghiém méc TPBHYT
trong diéu kién ndong mé phong tai phong vi khi hau, Hoc vién
Quény, tirthang 4 nam 2025 dén thang 8 nam 2025. Két qua
thu dugc nhu sau:

Bang 1. Dac diém chung chia d6i tugng nghién ciru (n = 30)

Pac diém Phan loai n %
Gidi tinh Nam 30 100,0
Tubi (n&m), X = SD 21,9£0,8
BMI (kg/m?), X + SD 22,8+2,0
Tinh trang suc khoe trudc . , )
nghién ctru Surc khoe loai | 30 100,0

Tudi trung binh 14 21,9 = 0,8 ndm va BMI trung binh (& 22,8
+ 2,0 kg/m?. T4t ca déi tuong déu khoe manh tai thoi diém
tham gia nghién ctu.
Bang 2. Mdrc dd khé chiu do ganh nang nhiét va
tan suat phai tam dirng hoac giam cuwdng dé van dong

@ cac mirc do khac nhau khi van dong trong TPBHYT,; trong
dé muirc hoi khé chiu chiém ty & cao nhat (63,3%), tiép theo
& kho chiu rd rét (26,7%). BDong thai, 70,0% déi tugng doi khi
hoac thuong xuyén phai tam dirng hoac gidam cuong dé van
déng do ganh nang nhiét.
Bang 3. Cac triéu chirng gap phai trong
qua trinh van déng khi méc trang phuc bao hd y té

Nhom noi dung Phan loai n %
Khéng khé chiu 1 3,3
Murc d6 kho chiu
Hoi kho chiu 19 63,3
Khé chiu ro rét 8 26,7

M dd kho chiu R4t kho chiu, can dirng van

dong ngay 2 6,7

Thudng xuyén 2 6,7

Tan suat phai tam Boi khi 19 | 63,3
dimg/giam cudng do Rét higm khi 5 | 167
Khéng bao gio 4 13,3

Bang 2 cho thay 96,7% déi tuwgng ghi nhan cam giac kho chiu
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Triéu chirng n %

Chéng mét, hoa méat 0 0,0
Bu6n nén hoac kho chiu da day 1 3,3
Tim dap nhanh hodc hoi hop 10 33,3
Kho thé hoac ngot ngat 8 26,7
D6 md hdi quéa nhiégu 7 23,3

Pau dau hodc céng vung dau 0 0,0
Mét la, mét strc 4 13,3

Khac 0 0,0

Cac triéu ching thudng gap nhéat trong qua trinh van dong
& tim dap nhanh hoac hdi hdp (33,3%), tiép theo la khé thd
hodc ngét ngat (26,7%) va d6 mo hoi quéa nhiéu (23,3%). Mét
4, méat strc dugc ghi nhan & 13,3% déi tugng, trong khi budn
noén chigap & 3,3%.
Bang 4. Mlrc dd anh hwéng ctia ganh nang nhiét
dén hiéu qua tap luyén

Mirc dé Anh huéng n %
R4t L&n, thudng khong thé hoan thanh bai tap 3 10,0
Anh hudng vira phai, can thay déi nhip dé ho&c thoi
- ~ 17 56,7
gian tap
Anh hudng nhe, khong dang ké 9 | 30,0
Khéng anh hudng 1 3,3

Bang 4 cho thdy han mot nira sé doi tugng (56,7%) ghi nhan
ganh nang nhiét &nh hudng & murc vira phai dén hiéu qua tap
luyén va can thay déi nhip dd hoac thdi gian tap. C6 10,0% déi
tugng cho biét anh hudng rat ldn va thudng khéng thé hoan
thanh bai tap, trong khi chi 3,3% khong ghi nhan anh huéng.
Bang 5. Triéu chirng sau van déng, thai gian héi phuc
va anh huéng dén sinh hoat sau van déng

Nhom noi dung Phan loai n %

Tim dép nhanh hoac héi hép
kéo dai 3 | 100
Chéng mat hoac choang vang 3 10,0

Triéu chiing
sau van déng Khé thé hoac hut hoi 3 10,0
D6 md héi kéo dai 5 | 16,7
Dau dau hodc cang vung dau 4 | 13,3
Mét moi, & nguoi 5 | 16,7
Triéu chirng sau van T
dong Chubt rut 1 3,3
Khat nudc 6 | 20,0
Duéi 5 phut 4 | 13,3
5-10 phut 19 | 63,3
Thoi gian hbdi phuc
10-20 phat 7 | 23,3
Trén 20 phat 0 0,0
Anh hudng nhigu 8 | 26,7
Anh huéing dén sinh Anh huéng nhe 13 | 43,3
hoat sau van dong

Khéng anh hudng 9 | 30,0
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Sauvéan dong, khat nudc la trieu chu’ng haygap nhat (20,0%),
tiép theo la d6 md héi kéo dai va mét mai, & ngudi (cung
16,7%). Phan l&n doi twgng anh hudng nhe hodc khong anh
hudng dé co thé hoi phuc (63,3%). C6 70,0% ddi tugng cho
biét sinh hoat sau van dong van bi anh hudng & cac mirc do
khac nhau.

4. BAN LUAN

K&t qua nghién ctru cho thdy ganh nang nhiét chi quan xuét
hién véi ty |& rat cao khi nam sinh viény méac TPBHYT va van
dong trong diéu kién nong mé phong. C6 96,7% ddi tugng
ghi nhan cé kho chiu, trong dé 33,4% & muc kho chiu ro rét
hodc rat kho chiu. Két qua nay cho thay TPBHYT tao ra cam
gidc néng buc va bi bach rd rét ngay trong thoi gian van dong
ngan. Nhan dinh nay phi hgp véi cac nghién cliu trudce, trong
doéviéc strdung TPBHYT dugc ghinhan lam giatang cam giac
noéng, khé chiu va giam muic d6 thoai mai clia nguoi sir dung
khi lam viéc trong mdi truong nong [2], [4].

C4c triéu chirng ghi nhan trong qua trinh van dong tap trung
cht yéu & nhém tim mach, hé hap va bai tiét mo hoi. Ba
biu hién thudng gap nhat la tim dap nhanh hodc hdi hép
(33,3%), khé thd hodc ngot ngat (26,7%) va dé md hdi qua
nhiéu (23,3%). C4c triéu ching nay cho thay phan &rng cha
quan cla co thé, theo ching t6i li do chl yéu la do qué trinh
tdng ganh nang tuén hoan, tang nhu cau ho hép va tang dap
rng diéu nhiét qua ti€t mo hoi. K&t qua chia chung téi tuong
dong v@i nghién clru cuia Lee va cong sy, trong do ngudi su
dung TPBHYT thuong ghi nhan cam gidc néng burc, khé thd
va d6 md hdi nhiéu véi tan suat cao [3]. Phan tich gop cua
Galanis va cong sy cling cho thay cac tac dong thé chat lién
quan dén TPBHYT xu4t hién phd bién & nhan vién y té tuyén
dau, dac biét la kho chiu nhiét, mét moiva cac biéu hién kho
thd hodc bi bach khilam viéc kéo dai [2].

Trong nghién cttu nay, 70,0% déi twgng cho biét doi khi hoac
thuong xuyén phai tam dirng hodc gidm cuong do van dong,
trong khi 66,7% ghi nhan hiéu qua tap luyén bi anh huéng &
murc vira hodc rat Ll&n. Diéu nay cho thdy cam giac kho chiu
do nhiét khéng chi la biéu hién cht quan don thuan ma con
di kém vdi sy suy giam kha nang duy tri hoat dong thé luc
theo cdm nhan chl quan. K&t qua nay phu hgp véi nhan dinh
cua Davey va cong su rang stress nhiét khi mac TPBHYT c6
thé lam gidm hiéu suéat thé chat va lam cho qua trinh thuc
hién cong viéc tréd nén kho khan hon [4]. Tuong ty, Rojo-Rojo
va cdng su cling ghi nhan nguy co mat nudc va mét moi tang
l&n khilam viéc trong TPBHYT, tir d6 anh hudng dén kha nang
duy tri hoat déng lién tuc [6]. ~
Céc biéu hién chu quan sau van dong trong nghién ctu van
con ton tai & ty & tuong ddi cao. Khat nudce La triéu chang
thudng gap nhat sau van dong (20,0%), tiép theo la d6 mo
hoi kéo daiva mét mai, la ngudi (déu 16,7%). Ngoaira, 63,3%
ddi tugng can tir 5-10 phut dé hoi phuc, va 70,0% cho biét
sinh hoat sau van dc}ng bi anh hudng & cac muirc do khac
nhau. Nhirng két qua nay cho tha'y ganh nang nhiét khong
chi gidi han trong thai diém mac TPBHYT va van déng ma
con kéo dai sang glal doan hdi phuc ngan han. V& mat thuc
hanh, diéu nay cé y nghia vi néu thai gian phai nhiém kéo dai
hon hodc cudng dd hoat déng cao hon, cac biéu hién khé
chiu va suy gidm chirc nang sau van déng c6 thé con ré hon.
K&t qua nghién clru budc dau cho thady ganh nang nhiét cua
TPBHYT l&n ngudi mac, trong thuc t€, can thuc hién cua cac
bién phap nghi giéi nhiét, bu nudc hgp l)’/ va xem xét cac giai
phap lam mat ca nhan khi phai lam viéc khi mac TPBHYT
trong thoi gian dai, thoi tiét nong. De Korte va cong su cho
thay 4o lam mat c6 thé cai thién dang k& cam nhan nhiét
clia ngudi sir dung, trong khi Notley va cong sw nhan manh
vai trd clia gidm sat stress nhiét trong quan ly an toan nghé
nghiép [7], [8].

Ngh|en clru c6 moét s6 han ché can dugc xem xét. Thi nhéat,
¢& mau con nho va chibao gom nam sinh vién y khoe manh,
nén kha nang khai quat cho nir gidi, nhan vién y té l&n tudi
hoac ngudi lao dong trong diéu kién thuc dia con han ché.
Th hai, bai bdo nay chi khai thac nhanh sé liéu cdm nhéan
chu quan, chua phéan tich déng thai cac chi sé sinh ly khach
quan, bd cau hai tham khao tir cac nghién clu khac, chua
chudn hda rong rai. Thi ba, diéu kién budng vi khi hau giup

chuan héa phdi nhiém nhiét, nhu’ng chua phan anh day da
tinh da dang va cu’dng d6 ctia moi tru’dng lam viéc ldm sang
thyc t€. Trong cac nghién cliu ti€p theo, can md rong cd
mAau, bé sung d6i twgng da dang hon va két hgp dong thoi
chi sé sinh ly véi dir liéu chu quan dé danh gié toan dién hon
ganh nang nhiét khi mac TPBHYT.

5. KET LUAN

Mé&c TPBHYT trong diéu kién ndng mo phong gay ganh nang
nhiét chd quan ré rét & nam sinh vién y, thé hién qua ty (&
kho chiu cao, su xuat hién chd yéu clia céc triéu ching tim
mach-ho hép - tiét mo hoi, cungvdi anh hudng déng ké dén
kha nang duytrivan dong Sauvan dong, khat nudc, mét m0|
va dé mo héi kéo dai van con phé bién; da s8 d6i tugng can
5-10 phut dé hdi phuc va 70,0% cho biét sinh hoat sau van
dong bi anh hudng & cac muc do khac nhau.
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