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— Abstract —

The Health Effects of Formaldehyde during an Anatomy Dissection Course
Si-Young Park”, Chang-Yoon Kim®?, Joo-Young Kim?, Joon Sakong"?

Department of Occupational and Environmental Medicine, Yeungnam University Hospital?
Department of Preventive Medicine and Public Health, College of Medicine, Yeungnam University?
Department of Anatomy, College of Medicine, Yeungnam University®

Objectives: This study evaluated the acute health effect of formaldehyde during an anatomy dissection
course.

Methods: The formaldehyde concentrations in a gross anatomy laboratory were measured and ana
lyzed during an anatomy dissection course attended by eighty medical students. The Pulmonary Function
Test and three tests of the Korean Computerized Neurobehavioral Test (digit classification, digit addi-
tion and symbol digit) were given to thirty of the eighty medical students at the pre- and post-exposure. A
questionnaire survey was administered to the eighty medical students at the pre- and post-exposure.

Results: The differences in the mean FVC and FEV; were statistically significant (p<0.01) at the pre-
and post-exposure. In the low exposed group (<2 ppm), only the decreases in FEV; on post-exposure
were statistically significant (p<0.05) compared with FEV; on pre-exposure. In the high exposed group
(=2 ppm), decreases in both FVC and FEV; on post-exposure were statistically significant (p<0.05).

The overall performance on the digit classification, digit addition and symbol digit of the Korean
Computerized Neurobehavioral Test on post-exposure was lower than that on pre-exposure. In the low
exposed group, the performances on the digit classification and symbol digit were lower than those on
pre-exposure. In the high exposed group, the performances on digit classification, digit addition and sym-
bol digit were lower than those on pre-exposure.

Complaints involving the eyes, nose and throat increased substantially on post-practice compared with
pre-practice in both groups. There were statistically significant differences in the complaints involving
the eyes, nose and throat between the pre-practice and post-practice in both groups (p<0.05). There were
more complaints in the high exposed group than in the low exposed group.

Conclusions: Formaldehyde exposure during a dissection can decrease the pulmonary function and
neurobehavioral performance, and can increase the complaints involving the eyes, nose and throat. The
effect on the symptoms, pulmonary function and neurobehavioral performance is positively correlated
with the formaldehyde level.
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Fig. 1. The layout of the gross anatomy laboratory. FolA JNQ1E AFEATIR] R YE | "3/ E
Table 1. General characteristics of study subjects No. (%)
Characteristics HCHO (< 2 ppm) HCHO (> 2 ppm)
(n=40) (n=40)
Age (years) 20~24 35( 87.5) 37( 925)
25~31 5( 12.5) 3(75)
Sex Male 25( 62.5) 26 (65)
Female 15 ( 37.5) 14 (35)
Smoking Yes 5( 12.5) 4 (10)
No 35( 87.5) 36 (90)
Asthma history Yes 0( 0.0 0( 0.0
No 40 (100.0) 40 (100.0)
Allergic rhinitis Yes 5( 12.5) 4( 10.0)
No 35( 87.5) 36 ( 90.0)
Total 40 (100.0) 40 (100.0)

HCHO: formaldehyde.

173



cistatedelsts|Al M 18 H A 3 = 20064
olg3le] o]fol Fom Ak vig] FHlE AWME 3w FAPPEES g B 2R olsiaia] Rake
Bl RE tiAel] 98 o 7 ANGE A%l Qelo] Ak FkHQ Aw e seS gowy
gk AR I =] e 9 7]HEY] o] $HHS W AL} tdAt Atele] thslkE 1143}, A Astetdth.
Table 2. Formal dehyde concentration of gross anatomy laboratory by area sampling site Unit: ppm
Date Area
Mean
A B C D
Apr. 3, 2006 0.26 0.84 0.98 1.09 0.79
Apr. 10, 2006 0.65 0.51 2.20 214 1.38
Apr. 21, 2006 0.54 0.26 1.87 1.48 1.04
May. 3, 2006 174 157 137 248 1.79
May. 25, 2006 1.19 1.26 391 3.79 254
Mean 0.87 0.89 2.07 2.20 151
Unit: ppm

Table 3. Symptom score (mean=+ SD) and change between pre- and post-exposure by formaldehyde concentration level of gross
anatomy |aboratory

Symptoms HCHO (< 2 ppm) HCHO (= 2 ppm)
Symptom score (n=40) Symptom score (n=40)
exg{)nge exl:p))%g]re crrpa%tgoén p-value exgggjre ex%%sét]re crrpa%)én p-value
Eye Itchy eye 115+025 147+053 0.33£0.37 <0.01 1.14+0.26 1.89+0.95 0.75+0.88 <0.01
Irritated eye 126+047 217+0.72 091+£0.67 <0.01 121+036 274+0.92 154+0.99 <0.01
Dry eye 140+053 1.94+0.79 054+055 <0.01 1.33+050 244+0.96 1.12+0.86 <0.01
Abnormal visual
sensitivity tolight 1 04+010 1.14+030 011+024 001 106+0.13 146+0.66 040+0.62 <0.01
Eye fatigue 146+046 228+065 0.93+0.86 <0.01 1.32+042 277+0.85 153+1.09 <0.01
Eye congestion 124+046 159+066 0.35+041 <0.01 1.21+0.37 227+093 1.07+0091 <0.01
Watery eyes 121+041 216+0.79 0.95+£0.75 <0.01 111+024 251+0.90 1.40+0.95 <0.01
Poor vision 116+0.32 1.26+042 0.11+026 0.02 108+020 1.76+0.88 0.68+0.85 <0.01
Nose Runny or stuffy nose  1.23+0.32 1.76+0.64 0.53+0.58 <0.01 1.194+0.28 2.01+0.83 0.82+0.78 <0.01
Sneeze 122+0.31 145+048 0.24+0.26 <001 1.14+027 1.68+0.73 055+0.64 <0.01
Itchy nose 1.104+0.23 141+047 0.31+£045 <0.01 1.15+0.25 1.80+0.76 0.65+0.64 <0.01
Changed senseof smell 1.12+0.26 1.46+0.57 0.35+046 <0.01 1.17+039 186+085 0.68+0.72 <0.01
Throat Sore throat 115+0.23 1.63+0.72 0.49+£059 <0.01 1144+021 213+1.03 0.99+0.96 <0.01
Itchy throat 1.09+0.18 1.29+0.37 0.21+0.30 <0.01 1.11+023 168+0.89 0.58+0.82 <0.01
Dry throat 120+0.29 1.75+0.69 0.55+059 <001 1.28+041 2.264+090 0.98+0.81 <0.01
Difficulty swallowing 1.06+0.14 1.32+043 0.27+0.39 <001 1.12+0.25 1.63+0.78 0.51+0.71 <0.01
Hoarseness 106+0.14 123+042 0.17£0.35 <0.01 1.04+0.11 1.38+0.68 0.34+0.63 <0.01
Whistling throat 102+0.08 1.06+0.11 0.04+0.09 <0.01 1.03+0.11 1.26+055 0.23+0.49 <0.01
Having acold frequently 1.20+0.31 1.41+052 0.22+0.34 0.02 1.22+041 166+0.77 0.44+059 0.01
Frequent cough 1.15+0.27 1.39+058 0.24+0.39 <0.01 111+021 154+0.69 0.43+0.60 <0.01
Skin Eczema 1.03+0.13 1.09+0.22 0.06+0.15 002 1.03+0.10 1.20+0.52 0.17+0.48 0.30
Itchy skin 111+024 149+048 0.38+041 <001 1.11+021 1.80+0.86 0.69+0.80 <0.01
Flushed skin 107+035 1.15+026 0.08+0.39 0.23 1.05+0.11 154+0.79 0.50+0.75 <0.01
Swollen skin 1.00+0.00 1.04+0.14 0.04+0.14 0.07 1.04+0.10 1.21+053 0.17+047 0.03
Dry skin 1.39+055 2.03+0.87 0.64+0.73 <0.01 1274+039 218+0.98 0.91+0.83 <0.01
Irritated skin 1.08+0.21 1.33+0.44 0.25+0.37 <0.01 1.08+0.16 184+0.86 0.76+0.84 <0.01

HCHO: formaldehyde.
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rr
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HES4E A3 =2, 2] Azt %*o“’ s A & 5ol =&H 2 It TELUF=E FY. 9N HE

I Fof) fefgh Apolzh AL, (p<0.05), Li=Fol|A < E3to] Aol Sl formaldehyde dehydroge-

o] F2do] dwkA o ﬂ7ﬂ <718k r)r Table 3). nase°l 9l&l EEAH(formate) 2 2143 HalEn LE
A5 A v Al A

A gz FVCe FEV = 4 2H2 two-step, tetrahydrofolate-dependent path-
FastgtH(p(0.05). AxEPe  wayE AAA CO.2 AgHT

% T fAs :

7 e
FEV#Hag wo] #98H(p(0.05) Wi, nw3?

e Lee 5(1998)2 a7 A+ e ez d+

FVCet FEV, #ado] 2% FAHC= #osiitt A3p dsgo] 2 ol gt Anjd A EA wge] 2
(p<0.01)(Table 4). @ A=s AR 23 A4 1578 T 1190l dsd B
A A, Fol 308S tider Alde AFE 41783 o A A EA wge] S Aow yehkal, 392
TR AT, FEEA A1 ieARte] o AEFET 20%01789 S7Fe B3, 10% o1 7t
Al S7FskdtH(p(0.05). A sh71e] WAzt 5 S HO A5k 5ol =2 A =F F Aol 2

Aelgont BAMCR fsE @tk £APR,  ANES] FolE fo4 WYL ¢ A3 FAHOE
AR, RERA ATl eHFE FAAGAT @ Aol7k AATHP0.05). Park Zong(1998)& £

Table 4. Puimonary function (mean+ SD) and neurobehavioral performance (mean+ SD) between pre- and post-exposure by
formal dehyde concentration level of gross anatomy laboratory

HCHO (< 2ppm) HCHO (> 2 ppm) —
Tests (n=15) (n=15) Total (n=30)
Pre- Post- g Pre- Post- - Pre- Post- ~
exposure  exposure p-value exposure exposure p-value exposure  exposure p-value
Pulmonary function test
FvC 86.8+7.18 84.6+6.22 009 90.7£866 87.7+7.57 <0.01 88.8+8.06 86.1+7.00 <0.01
FEV, 96.3+9.69 93.2+891 0.01 98.6+878 950+831 0.02 974+9.16 94.1+852 <0.01

Neurobehavioral tests
Digit classification (ms) 465+ 67 494+74 0.02 461+ 47 497+54 0.03 463+57 495+64 <0.01

No. of Error 3.7+23 6.1+84 021 28+21 33+17 044 33+22 47+61 014
Digit addition (ms) 1,796+£303 1,7804+251 0.71 1,715%£287 1,909+277 0.049 1,756+293 1,844+268 0.10
No. of Error 0.8+1.0 05+06 0.17 08+068 1516 0.14 0.8+0.8 10+13 052
Symbol digit (ms) 1529+199 1,668+253 <0.01 1,470+149 1,584+177 0.03 1,500+175 1,626+268 <0.01
No. of Error 14+13 17+24 0.66 09+17 18+22 0.23 12+15 17+23 022

HCHO: formaldehyde.
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