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Symptoms of Formaldehyde Exposure among
Embalming staffs of Hospitals in Bangkok
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Abstract

The objectives of this study were to evaluate the concentrations of formaldehyde exposure
through inhalation, to collect data about prevalence of symptoms of formaldehyde exposure through
inhalation and to analyze the relationship between the concentrations of formaldehyde exposure and the
prevalence of symptoms among embalming staffs.

The data were collected from 42 embalming staffs of 16 hospitals in Bangkok. All staffs were
male with average age of 43+12 years old and average work experience of 15+12 years old. Collected
data were devided into 2 parts. First part is formaldehyde collection at breathing zone of staffs and then
the formaldehyde concentration was analyzed by high performance liquid chromatography (HPLC)
according to NIOSH Manual of Analytical Method number 2016. Second part is data collected from
questionnaire about working characteristics, environment and symptom from exposure.

The result showed that the average concentration of formaldehyde at breathing zone of staffs
was 0.0254+0.0307 ppm. Most of the staffs expose over the limit of the recommended exposure limit-
time-weighted average (REL-TWA) of NIOSH (National Institute for Occupational Safety and Health),
which is 0.016 ppm. The top three observed symptoms were 79.30% of unpleasant odor, 49.10% of
burning eyesand 49.10% of itchy or burning nose. Formaldehyde exposure level was associated
significantly with unpleasant odor and burning eyes (p-value < 0.05). Staffs should have method to
prevent and control such as adequate ventilation and wearing proper personal protective equipment in
order to decrease exposure of formaldehyde and reduce the adverse health effects, which is human

carcinogen.

Keywords: Formaldehyde, Embalming staff, Symptom
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eosadlan n (%) n (%) @2)

Fantinaulifialszasd >REL-TWA" 20 (100.0%) 0 (0%) 20 0.009
<REL-TWA® 15 (68.2%) 7(31.8%) 22

o > REL-TWA® 3 (15.0%) 17 (85%) 20 0.333
<REL-TWA® 1(4.5%) 21 (95.5%) 2

NOUATHY >REL-TWA" 3 (15.0%) 17 (85%) 20 0.333
<REL-TWA" 1 (4.5%) 21 (95.5%) 22

AurseuAUIYN >REL-TWA® 13 (65.0%) 7 (35%) 20 0.137
<REL-TWA® 9 (40.9%) 13 (59.1.5%) 22

wauane > REL-TWA" 3 (15.0%) 17 (85%) 20 0.656
<REL-TWA® 2(9.1%) 20 (90.9%) 22

denauiw > REL-TWA" 1(5.0%) 19 (95.0%) 20 1.000
<REL-TWA® 1 (4.5%) 21 (95.5%) 22

Zannszmeiiang >REL-TWA” 5(25.0%) 15 (75.0%) 20 0.087
<REL-TWA® 1(4.5%) 21 (95.5%) 2

2OULTY >REL-TWA" 1(5.0%) 19 (95.0%) 20 0.476
<REL-TWA® 0 (0.0%) 22 (100.0%) 22

WY  a: Fisher's Exact Test U102 b: ANUOUUEMIS UTNATANRATZ£130 1M Y99 NIOSH (REL-TWA = 0.016 ppm)
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3 v o & ' o v o s s v o .
ﬂ”lﬂ\‘lﬁ 4 ﬂ'J']iJﬁiJWLl‘ﬁ331’?’]1\1§$ﬂ1Jﬂ1§ﬁiJWﬁ‘V\I'ﬂi3J1aa]1e‘jﬂ“ﬂNﬂ'li‘Vi1ﬂalﬁllm$f]1ﬂﬁmﬂﬂﬁﬁ3JWﬁ (n=42) (7o)

21M3 STAUMITNAE 1NADINS Tlidaeims Total p-value’

vesananlan n (%) n (%) 42)

ﬁm n'lva > REL-TWA® 4(20.0%) 16 (80%) 20 0.691
<REL-TWA® 3 (13.6%) 19 (86.4%) 22

AN > REL-TWA® 1 (5.0%) 19 (95.0%) 20 0.476
<REL-TWA® 0 (0.0%) 22 (100.0%) 22

HauA >REL-TWA® 16 (30.0%) 4 (20.0%) 20 0.001
<REL-TWA® 6 (27.3%) 16 (72.7%) 22

melalideania >REL-TWA" 1 (5.0%) 19 (95.0%) 20 0.476
<REL-TWA® 0 (0.0%) 22 (100.0%) 22

elodu >REL-TWA" 3 (15.0%) 17 (85.0%) 20 0.333
<REL-TWA® 1 (4.5%) 21 (95.5%) 22

o > REL-TWA® 2 (10.0%) 18 (90.0%) 20 1.000
<REL-TWA® 2(9.1%) 20 (90.9%) 22

WA a: Fisher’s Exact Test 12 b: AMAUOUUZMITUAUATNA0ATZE21I01M3911971 U84 NIOSH (REL-TWA = 0.016 ppm)
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Suliaei manmsane wun Wunamssuduiaresniad lednaoaszozing 8 92 Tuansmamaeves
DIMINARILAZSAEIAN 1AAY 0.0254+0.0307 ppm 1ATIUIUMTAAAN 1-6 AN (1RA8 = 2 ANADTU) A
Y
SamsSududaas lumsAnyIiuAnA199INAVKNANIANEIVDY Williams et. al. (1984) Holness et. al.
(1989) 1182 Korezynski (1994) 11199910AMLANANVBIANBAIZMTTNNURATnEAN 15U gUnsaimsia
#5AEIAN IFMIRAT AN W oawnadonlumsinuszrIlssma lnenazaralsema i ldwy
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90’ i Y =2 a a oA A 1 A @
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ﬁﬁﬂﬂinmﬂ%@%ﬂlﬂuﬁﬁﬂ@nmﬂﬁlulﬂwﬂ (International Agency for Research on Cancer, 2012)
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P v
A Yo

REL-TWA fiaueunsTao NIosH 137 0.016 ppm Aailufovay 47.6 MananualidTuduimauszay
UP1AN13(Action level, >50% VBIANINTFIU) “T'Nﬁj“LAS31ﬁTllﬁﬁﬂﬂéllﬁ%ﬁumiE]EJ'N‘VrﬁQE)EJ'WﬂﬂLﬁE]ﬂ’J‘UﬂM
nazilosrumsdudaassunsevoaminau Aaflufesas 6o miﬁy’wm%’uﬁuﬁﬁ'hhﬁummmgm PEL-
TWA fishvuaTas 0sHA 137 0.75 ppm

naemsnnmsdudarlesuiad lasveudmihiinas e lumsaneaun fe symeifos
N A1 HAZHININ IMsHABAANS NI 051 DIMIMiPENBY uaziniunt1en (Holness ctal., 1989 As
Korczynski,  1994) SmSumsAnET W dau“lwgiz%’mﬁ’wﬁw'um:i"mg1ﬁwaﬁﬂmm§’§ﬂi’m§u"lajﬁa
Uszas (79.30%) DIMSUAVAT (49.10%) 1AZDINSUTVIYN (49.10%) qaﬁqmmﬁﬁu orfluiiosan
dulnadmhisuduianlesunad ladiiam1sed Threshold ¥8aN151AABINITNAADY @4 Threshold of
odor 79 0.02 ppm (Europe Regional Office for Europe, 2001) 148¢ Threshold of burning eyes (8¢ burning
nose A9 0.05-2 ppm LA 0.08-2.52 ppm MNAIAY  (Williams, James and Roberts, 2003) Tﬂﬂmﬁﬁﬂmﬁ

Y Y Aoy o s = s ' &2 A Yy o =
L"l]TH‘Lﬂ'VIf‘TlJWﬁV\Iﬂill"lﬁﬂllaﬂﬂgig‘H'ﬂﬂ 0.0014-0.1473 ppm ‘;lNll'ﬂ'J"Illﬁi‘)ﬂﬂﬂi’Nﬂll‘U"l\iﬁTﬂWisluﬂ"liﬁﬂ‘H"l

A = ) A Ao o o o A S ) Y A Y a wa a P
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wigle wagAmis thadsue thyn'lva o 1AM 108381 (Tanaka et.al., 2003, Y93 LAZAME, 2553 LA Azari
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Y 1
NIOSH Bnnsdunuszavilfiiamsaie aniudenisaniiunmsilosnuazniugu iloanszaumsdure
v Y A @ Y o A o Y =2 Vg ) A
youdmihnriwazsnemlvegluszauieonsuld deerutailu 3 du fe
Mudennssy 1dun daliimsszueeimand 1l Taslinonswanasueimasdiaios 12 air
e At - o 7 .
changes per hour HAZN133ZVIBIMARNIZN 1ABAAAIZAAABINIA (Fume hood) U3 IMATIWITNHIAN
A ' P a o ° A P} A
eaamMsuninszrevodnasviIan lad luussennanisiiay wieldnisszuisoimauuuunuinly
Ea ] '
UUIAG (Vertical  displacement  ventilation) tHiifgaRaensny AN tioaamssudunanseauielaas
(IRSST, 2006)
amusstans laun MvuadsmsUfianuna Best Practices) Y0173 lun1sauld PPE
t A wa A~ < 9 o < o 9 a Y 3 ' @ == L.
sazvuaeulialelimsvn 51 Inalditluaeanyaionysniouaa liiviuedegany Anovsy (Training)
NenUmAtaLazITMIMOulasany
4 1% 1 1 A @ o %
auginsaitlesiuaiuyana arsaluldginsainianumunzaulunisilosiunsdude
Wosunad lad 1dun uiunseum (Safety goggles) 94il® (Protective gloves) ¥11@ Nitrile %30 Neoprene 11
mstlesiumsBuruAimis nazurhnmnilaaynyiiasssua (Surgical mask) 15U class FFP 2 anti-odour

mask ¥30 N-95 particle mask Fe9onuuuuniieilosnunesinadlad (IRSST, n.d.)

19NE1391999

nauTsesnugam NI, (2551). giionissamsmsinisunsiogs Wouiad lad. Sufidudeya 3 unaiay
2556, winaldan: oaep.diw.go.th/cms/images/stories/pdf/Formaldehyde.pdf.

Ty s vazianiud 39lsuiedy. (2550). masgIumsIdene IsAnAMTHIL aumaunszPesA
141U ToMaun INIAAIRAUNTE YUNNTTH Jo NITHT & TUIAN & Fo. TufiRudoya 17

NINIAN 2556, 11103 14910: http://www.npe-se.co.th/skt300551/skt300551 rar
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o 1A

9 a [ J o
TUNUINITNINYINTYAND NTUNITUNNY. (2554). ANBUVVVTTIIANYUSNIU (Job Description) VYD

U

1%

Funiiagnieyses1lunsumsunnd. Suiidudoya 17 wwiou 2556, Winsldvn:
http://www.dms.moph.go.th/hrm/2012/spec/s2.pdf
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