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A study on deriving safety management guidelines through
statistical analysis of accident data in university labs
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Abstract Safety accidents in university laboratories are constantly occurring due to various chemical, physical,

and biohazard risk factors. In this study, the trend of accident occurrence and correlations between factors were
derived through statistical and cross-analysis of 192 accident cases in university labs between 2016 and 2020.

Directions and strategies were prepared from the correlations of major factors, and guidelines for improvement

of the laboratory safety management system were suggested by comparing and analyzing existing policy

directions for laboratory accidents.
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AFE wAHEAS T8 W 2 Auds Ao
AAska, A5AL ekdee] g Be AAEh
ARE B2 e de 248 93 d-dd Al 4
W 2ea Aba ko] QIS 2ARSEY] 7] AbaL o
T e WS dlstaat Pk v ute s Al
thete] A7 ebdeel B wd S AEste] &
A7 Aske BT At mEstan

B AT A qbdel A3k ALl fale] ol
ISk ofzdell A QdAlaL Ae] FEus B3 Qb
goll EFAE Algsh= olo)7h glon, o] 340 ¢
T kel BEHQl HTE T Ao Il

Il AFZSA H WAEA

L A7 bdAbaL SAEA

=

£ gt A= 2 59z 19279] A4 <k
Atz skl on 2018'd7H4 S 7kskttrt # el
40507 Atel= HRAAHE FAdkaL it} (Table
1. 53], 20163-20181 Abe] 2 14 FEakch

ol ofgh Ala zA5=9] F7te

E 1, AR odFA obMAID (THY| A
Table 1. Safety accidents by year (unit; number of accidents)

year 2016 2017 2018 2019 2020
count 11 33 4 4 51

(1) 8719k AL wbg ol

Table 29} #Zo] A= 2017-20184 +43] <57t
St} A o] FAAE WolAW, FhhE Aol
FE3) ST ATas FAUE %5 37}

Ae welt,

e oo b M Qe 20189 o] %
HEER FRIHE fAEAL glem Adnjads i
+3] Z7Vehe FAlolth (Table 3). WHA QPAA 55
& 2018974 Fkettt #<t 27F WASHA] kol A
T bR Aol 3t wol] wE Afa HA RaE
52 7 Ak 99 v A | AR il
o] o)t Al AbAo R AL o WA Ao o3

2 CHojchatd odmd of Al obMALD (TR ¢ )
Table 2. Safety accidents by university institution & year (unit;
number of accidents)

Div. 2016 2017 2018 2019 2020 | subtotal
nature 3 11 13 2 9 38
eng 2 4 6 12 11 35
lab 0 7 6 8 8 29
gri 3 4 8 4 8 27
med 1 2 2 7 11 23
pharm 0 2 8 4 3 17
vet 0 1 4 2 1 8
dental 2 2 1 3 0 8
life 0 0 3 0 0 3
health 0 0 2 1 0 3
edu 0 0 0 1 0 1
total 11 33 53 44 51 192

nature — college of nature/eng - engineering school/lab —
laboratory/gri - gricultural College/med - medical school/pharm
- college of pharmacy/vet - veterinary school/dental - dental
school/life - life science school/health - Health College/edu -
College of Education

E 3. Aol oAz of LAl obMALD (TR ¢ A=)
Table 3. Safety accidents by accident cause & year (unit;
number of accidents)

Div. 2016 | 2017 | 2018 | 2019 | 2020 |subtotal
careless handling 2 8 16 14 14 5%
noncompliance 4 6 13 14 14 51
equipment defect 2 7 5 8 10 32
improper treartment 1 0 9 3 3 9
of wastewater
lack of knowledge 1 3 0
etc 0 0 1 6
unknown 1 9 12 4 33
sum 11 3 53 44 51 192

#AF H59 —careless handling /¢Hd<=2] 154 —noncompliance

/7dn| A8} - equipment defect /¥4~ H-2A 2]~ improper
treartment of wastewater /QFAX]4] HZ- Lack of knowledge
/71E-FEtc /4217 d-unknown

(4) 2 Fupd ApaL BA) Fo

Table 59} 2o] HZoll o g Abarst 2 Pzt A
1

HARN S7FFAR A AR A S7ES I8kl 9
om WAl 571 FH Abils SEhE Holas Avt
TER EAFE 7158 Sk
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E 4 ANLRYY Az oAFA obMALD (THY @ A=)
Table 4. Safety accidents by accident type & year (unit; number
of accidents)

6 Aol Fye A oA7A oFMALD (BH| @ )
Table 6. Safety accidents by injury type & year (unit; number
of accidents)

Div. 2016 | 2017 | 2018 | 2019 | 2020 |subtotal Div. 2016 | 2017 | 2018 | 2019 | 2020 |subtotal
chemistry 2 9 9 14 13 47 *cut 3 4 6 2 4 19
work 1 3 11 3 6 24 burn 0 2 5 6 6 19
machine 2 6 5 7 3 23 sting 1 1 2 3 4 11
Biology 1 1 2 6 5 15 sprain 0 0 3 2 2 7
wastewater 1 0 2 3 3 9 sting 0 0 1 4 1 6
electricity 2 0 0 3 0 5 fracture 1 2 1 0 1 5
complaint 0 14 23 5 19 61 blindness 0 0 1 0 1 2
Etc. 2 0 1 3 2 8 - 0 1 0 1 0 2
=r total . %; 3 % . 44‘13 . ol 192 concussion 0 0 1 0 0 1
ﬁ‘rfirflermstry/x—. l.jfwork/oﬂ ﬁ]*mac.hme/ A3 &-Biology/wastewat abrasion 0 0 1 0 0 1
er-95/2 7] -electricity/¥1 ¥ -complaints dlectrical iy | 0 0 0 1 0 1
None 6 23 32 25 32 118
IS UHHEH o oA OFMALD (Tl @ =) total 11 3 a3 4 5l 192

Table 5. Safety accidents by accident type & year (unit;
number of accidents)

Div. 2016 | 2017 | 2018 | 2019 | 2020 |subtotal
leakage 1 8 11 12 13 45
contact 4 4 10 9 14 41

odor 0 9 10 4 9 32

fire 4 4 2 4 2 16

steam 0 0 9 3 3 15
shock 1 2 5 0 2 10
explosion 1 3 0 4 0 8
animal injury | 0 0 1 4 1 6
leak 0 3 1 0 1 5
laser 0 0 1 0 0 1
exposure 0 0 0 1 0 1
electric shock| 0 0 0 1 0 1
etc 0 0 3 2 6 11

total 11 33 50 42 45 192

FZ-leakage/ % Z-contact/"§ Al —odor/ 3} Al -fire/ % 7] -steam/% 2
~shock/Z¥H-explosion/§ &3 -animal / injury/*F<=-leak/ ]
A-lase 1/ *=Z-exposure/7 A -electric shock/

(5) AFaL Aol uhE el sk ol
Ssi7h BASH e delidel b wol w

o o0
ur Al
2 o
£
Mo
¥ =
oo
ST
o M
% o
wek e

W] 1 -cut/SHd-burn/2 ¥ -sting/ ¥ &}-sprain/ ¢ -sting/& 4 -fract
ure/Al 2743l -blindness/d @—s#xcut/*d A B-concussion/ 22} d—abr
asion/Z7]/-electrical injury/$1-2—none

S0 58 FA| 5 o] Bl Z7ksel A BE
o) Aa@ Aow AT AT F4 distel 544
ekt s7] F QHAbEL WAl Aol gl Ao v

E 7Y AL (THe| A=)

Table 7. Monthly safety accidents (unit; number of accidents)

month| 1| 2| 3| 4| 5| 6| 7| 8| 9|10 11| 12

count | 18| 8| 17| 16| 10| 21| 19| 19| 22| 17| 14| 11

299 A ebdAba Y #gke F33 T
2 Apol= BT} (Table 8). Y & F5o 1=A 2
Astar 9lom, sddof wel EAo] JepAE ¢k
ATk WhA FH A A5 FojE AL AT F
of wje} A Fo] Aad 29l o3 How A7t
o

I8 U ofMALD (The| @ A=)

Table 8. Daily Safety accidents (unit; number of accidents)

Day | Mon | Tue | Wed | Thur Frt Sat Sun

count | 37 28 A 38 35 10 10

A At obAA s tiEe] A} o ub
sk Aba7b A AbaLe] 64%7F WA Eglom ofzk
A 7Hel 16%7F 2HAs A o2 Vel (Table 9). A
Aol Aba WAL g} Fof fFE wAsk Aoz 1}

2573
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Table 9. Safety accidents by time (unit; number of accidents)
morning
count
afternoon
count
Div.
chemistry
work
machine
Biology
electricity
burn
laser
gas
complaints
Etc
subtotal

wastewater

Table 10. Safety accident of by accident type and university institution (unit; number of accidents)
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FholAlgrgko] Yol 7 ek A= #Ao] gy SAH SR #AAMo] okelth. thA] Tl Aolr} e
et oAl a5 T (R SAA O R Aol Horolgtar & 4 glom HEWl A5 Fwe] 187
k2ol & 7R AL itk dfAle] Thsaith wEbs] 7F 2wl HlE] 7rle] 2E gEe] Ava dd &
OJAIF ol Hel5F00)013HY A vl el W glek ol felu@ wARA A gg w=EE] 9
T 1 BAe] ok AFMES V17 Rzt @l dlolETE AA BT 1% olstel A, Al
o] #Al= A= FHAolge 7S AEstA Hk 8 = ndoE el ye-2 AlQsih =1l gt o]
WAREAS S fod AAS sk diEAQl F 9] AlfE Aolae HAHE T §la(12071), 24
BAS Pe 7 BEe] A4S B T AW 2 A e F /JEs), Andel F A1) (3370), 716
ol AAS= AoR 54 529 AA U Fold 9 ) o, o]l HA| Alo]~e] 1% ofst LAY Wk
sk oAl g3 vt Toll wWol ARESit o & S0, 1] 5 HQ Ao]~ES AlQste] A9 2FAE Eola
S Wol w Fo] 1A e gl sl 7 A sk
71l wol Agl=AlE Adstr] flste] Ada(MEr
S AFske AT gzl Bo FWe T @ 3R] A
sto] Fho] Al AAES sto] 1 53 oAFE SAHL 57HA M 11 wAREAS Sl dadol dokar
2 fasks Aolth ow £3E Pearson Flo] AF  AEH W Alle] LALE BAST) o2 ko]
el AR gEo] 005 olstel™ AFw thxwr>  Pearson 7ROlAlE #(FelgE)o] 005 olstel Fd=
AAskal, o] % WAk HEE Fdl HARIEe} 3=
E 12 AfDfet Andae] DARRMAL (Ehel - BRAAT)  pieg) o gojas g Ao~z AAEAT T
Table 12. Cross-analysis result of accident type & accident site ~ = _ ) . o =
( unit ; number of related cases ) gall, & Aolae 9 I tie= stAw 79
Div. |gas|machine |complaints|Biology | work |electricity | chemistry SH% /‘ﬂl?‘ ‘ﬁ‘% o] E}‘{[:?l %ﬂ]i ‘IQFO ;%% Hel v‘i‘ﬁ
nature (2) Z 5 8 g é 2 Alole=e] A} #4) A3t F P R BAH UG
agl } _
health] 0] © 0 0 2 0 1 il gk Alo|2E Fa e o FEoR e
e [0 0 [ 2 1 Tol 0 0 ok AR Aelat B4 43 Ul U2 g 23uc
v 100 0 L 9 120 1] AR foldh Mg NS Rerkn ¥ 5 ok 57
pharm | 0 3 5 1 4 1 2
b | 1| 3 8 3 |3 0 9 HAE 9EA IBM A #71AQ1 SPSS (Ver.26)S
med O] 0 | 0 |7 [ 4] 1 | 10 | xgsjolon] oy Qi Casedl that watis Az
nature | 0 4 13 1 5 2 11 =
dental | 0 5 1 0 1 0 0 - Table 12—163’Jr ZEH:]'
13 AIDREet Afnele] WAHEMZAD} (The| @ BEHAZIT)

Table 13. Cross—analysis result of accident type & accident cause ( unit ; number of related cases )

Div. equipment defect noncompliance Lack of knowledge careless handling un};rfop\s;stze;;trt;ent
gas 2 1 0 0 0
machine 7 11 1 4 0
odor 1 0 0 0 0
leakage 0 0 0 1 0
laser 0 1 0 0 0
complaints 17 2 2 8 0
Biology 0 5 0 10 0
work 0 8 0 10 0
electricity 4 1 0 0 0
wastewater 0 0 0 0 1
burn 0 1 0 1 0
chemistry 0 20 4 20 8
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E 14, LUEHElD ALDRQIO] WARRMZAD} (The| @ BEARIP)

Table 14. Cross-analysis result of occurrence type & accident cause t ( unit ; number of related cases )
Div. equipment defect noncompliance lack of knowledge carelessness improper treartment of
wastewater
odor 1 1 0 1 0
leak 5 0 0 0 0
leakage 7 9 2 22 1
unknown 7 1 0 3 0
sting 0 3 0 0 0
contact 0 21 0 24 0
steam 0 7 1 2 5
explosion 2 3 0 0 2
fire 7 2 4 1 1
15, L EE T Al RE | WAHEAMZ D} (The @ BHEAIAS) HEE AAAAS S8 2 Al AFLGE, Al
Table 15.lC.ross—anaIyS|s results of occurrence type & accident o WAHE AsleEET o] w= ujxs|o & A}
type ( unit ; number of related cases ) oo o Loro
S R=N =3 o] o 3 2JHlFolo
Div. | gas|machine|complaints | Biology [work|electricity |chemistry c== ‘d | == 9ler O]Oﬂ ok AfARekS
odr | 1] © 2% 0 |0 0 0 vl kA Hoh
leak 0 0 5 0 0 0 0
leakage | 2| 1 11 0 0] © 3 E 7. F2 HFE Alolo| Mz
unknown| 0 | 0 9 0 10 0 0 Table 17. Correlation between major variable according
sting | 0 1 1 0 0 0 0 } . . .
contzct 1 0 1 1 " 2 0 3 category relationship Correlation by key variable
steam | 0 2 3 0 0 0 9 college of engineering — complaints,
explosion| 0 2 0 0 0 0 6 accident type x Coeliieig:l of }z]agr; Ctllmge - Complalllnts,
fire 0 6 0 0 0 3 6 accident Location fmedical s¢ OO. chemustry, C(.) cee
of natural sciences - complaints,

H 16, aloll &t WY HElo| wAHEA AT} (THe| @ BHEAAS)
Table 16. Cross—analysis results of injury type & occurrence
type (unit ; number of related cases )

chemistry etc.

machine — noncompliance with
safety rules , biological - careless

1 type X
accident handling, work - careless handling ,

Div. machine Biology work chemistry cause of accident chemicals - noncompliance with
fracture 2 0 6 0 safety rules, careless handling, etc.
bi.te 0 2 1 0 arrence y leak - careless handling , contact -
satiety 0 3 0 0 e | moncompliance with safety rules -
scut 2 1 3 0 cause ol accuden careless handling, etc.
sprain 0 0 3 0 - -
[— 1 0 D) 1 occurrence type X odor - complaints , leaks — chemical
e 5 0 1 0 accident type contact — machinery, work, etc.
sting 0 3 2 0 injury type x fracture — work, burn - chemical etc.
bum 4 0 0 13 occurrence type
WY~ xcut/ A -sxcut/
v. 2 &
() F& #E g FFo 44
S0 WFE tow @ WA AnERE B2 B AT4E gk A7 AndelEE e J
g Fo ARAAE Table 172 2ol @0k 5 Ak Al w4 AF L An BFE LARES B9 Fa
& 5o AFLFEH Alagael tEiMe T, v gk AuaAAS A o)E FaA B
A, AdTe] A% MU T2 o Fom o3 glsfor @ o §3L sole 4 U
o, AkAd el A= sFetatare] dgko] F o= photy] o AR FA(10F), AFLYJ6F), AFLFFO9F), LA
STk B, HA, A A MAGE W Ge1D), AAFE028)0 He e st
ADell gisliA Aol A= SEAl(FRE FE)dd o) FAEAS S8l HFE rduEEs A4 4
S OA7E Besths vz dad 4 drh F2 At
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