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Abstract

Objective: To develop the criteria for assessing the risk for contamination of hazardous substances (CHS) in
facial cosmetics for consumers to use as a tool for self-protection by choosing safe cosmetics, and for authorities to use
as a tool in surveillance of CHS. Methods: This research was a cross sectional analytical study in cosmetic samples for
facial skin sold in Pakphanang municipality area, Nakhon Si Thammarat. Logistic regression analysis was conducted to
identify factors relating to CHS in order to generate regression equation to predict the probability of CHS. The analysis
derived 2 criteria for risk assessment (CRA) i.e., CRA for authorities and that for consumers by eliminating some factors
difficult for consumers to assess. The study tested the predictive ability of CRAs using analysis of receiver operating
characteristic (ROC) curve. Results: 72.34% of cosmetics selling places sold cosmetics with legally violating labels or
with no labels, expired or deteriorated cosmetics, or cosmetics with CHS according to the announcement of the Ministry
of Public Health. Among 210 cosmetic samples, CHS was found in 127 samples (60.48% ). CHS was identified in
31.01% of cosmetics with legally complied labels and in 71.71% of those with legally violating labels or no labels. There
were 7 factors significantly related to CHS including misleading labels in the essence of cosmetics, distribution locations
(fresh markets, flea markets or stalls), presence of indications for acne, absence of the registration number, absence of
lot number, absence of the address of manufacturers/importers, and presence of a fake registration number or the
terminated one. CRA for CHS for authorities showed area under the ROC curve (AUC) at 84.80% (95% CI 79.70-
90.00). The cosmetics with low risk of CHS (scores 0.0-3.0), medium risk (scores 3.5-9.0) and high risk (9.5-11.5)
showed LR at 0.08 (95% CI 0.03-0.20), 1.06 (95% CI 0.80-1.41) wuaz 9.31 (95% CI 3.51-24.70), respectively with the
prevalence of CHS of 11.36, 61.90 and 93.44%, respectively. Three CRAs for consumers showed AUCs at 81.20-
83.60% (95% CI 75.30-89.10), sensitivity of 82.70-85.80% and specificity of 65.10-67.50%. Conclusion: CRAs for CHS
in facial cosmetics are reliable for predicting the likelihood of CHS with acceptable sensitivity and specificity, despite the
removal of some factors difficult for consumers to evaluate. Consumers can therefore use the CRA as a tool in choosing
safe cosmetics. Authorities could also use the CRA for surveillance of CHS in cosmetics.

Keywords: facial cosmetics, risk assessment criteria, prohibited substances in cosmetics, health consumer protection
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dsanuanluiie + nsasiludn + lalasadlun 2 0.95
audsTasd + Usanuanluile + nsasiludn + lalasailun 2 0.95

1: saurannumsdwdewisiaaden wazmsdwilaniwnusvialson g

NanN19a979 CHS

N13a323 CHS lu@lag19taTad81a19 210
A18819 WU @28819LAT89818190 CHS 127 eaat9
Aatduspoaz 60.48 VINIBENINATIINIANG A28EN9
m%aaﬁha’mﬁua@mmﬂgnﬁaaﬁ CHS Sasay 31.03

A o A ' o ' P

LLa:miaamma‘nLLaﬂma'mvl,annmaa/vl,ml,a@mm'mu
CHS ¥98az 71.71 (chi-square = 29.06, df = 1, P<0.001,
odds ratio=5.63)

aWSﬁWNI%ﬁmiaawuaJWﬂﬁq@ fo sIAaTRDG

=1 = al a a
098931 Aa Usanuanluie nyasnludn wazlalasnd
qu wutdwiaoay 40.48, 32.38, 17.62 LLay 13.81
ANNAIOL WENINNBULINL CHS I8NUNINNTN 2 Tha
& A . o A A
Juld Taowumdsresdimnulranuanludisanige
T 41 628819 (F088Z 19.52) UWAZWL CHS 320N%
4 e I 2 @18819 (38882 0.95) (AN 2)

AW CRA §WSLNT NG
MINATIER multiple logistic regression Wi

Tasufigunusin CHS adnidvbddyniiaia (P<

0.05) § 7 258 eauaasluansed 3 mIlssufisuna

NI Uﬁ]ﬁﬂﬁuﬂ?iﬁvlﬁﬂwﬂNﬂﬂﬁi@i’)?ﬂ CHS Wy

FUNNIAIWIBLAT8IE101978 CHS VL@TgﬂéTad%’aﬂa:
81.90 was¥wBLa30sda19i lidl CHS ldnndasian
8 68.70 tHafansanluninsay fladihweldgndas
$ounz 76.70 INFIBLNILASIE0N 210 28819
Wawnddulseaninanay (beta coefficient;
B) vasudazTasuifiuns 7 Jase wanad1iawin
AzuunpaIndasase wuinldnassusasluansed 3
AZLUUAMILTEITBINAR A TS aId01anite 9 et
nnnaNasiminluTason 7 S9lnan 0-11.5
N133LATITHAINURINITAVES CRA lunny
¥irwe CHS Tasns3iasnzwles ROC wuin Audile
169 ROC (Area under curve; AUC) Winnusasas 84.80
(95% CI 79.70 — 90.00) UL&¥A431 CRA §1RITUNHNIG
hwihfisansnrune cHs lad
ANTALAITIZRLAI ROC Lﬁﬂ‘lﬁ’]ﬂzLL%%i}@]éf@ﬁ
manzaulunisugniadasdransiidainuiFosda CHS
gma:@‘ﬁ laeld Youden’s index WU Azl 6.4 lkdn
Youden's index i;{oﬁ'qcﬂ lag CRA fiaw'hh vindw 0.82
LAZAIANNFUWIE LYINAD 0.70 (m‘m“?f 5)
audeszauainuiFaada CHS 1u 3 nga
laun néjwmwmﬁ'mﬁﬁay Uunas uazgs laslden
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A13197 3. TRFINFUNUSAL CHS 1laTtaTziaa835 multiple logistic regression

Todhides beta adjusted  95% Cl for 5 ﬂ:wl,l,uiifi’m AN
coefficient OR OR Hmnun’ o il
asnvhldidnlafalusszdany 2.41 1113 1.26-98.53  0.030 2.26 2.5 0
2o9LAT8IF1019
LABISINUNY AD ARIAEA AANA 2.28 9.79 1.39-68.91  0.022 2.14 2 0
%0 NIDUNIRDY
faselaniuInmi 1.81 6.12 2.33-16.08 < 0.001 1.70 1.5 0
lLignsusasazilusuenuss 1.64 5.13 1.82-14.45  0.002 1.53 15 0
ﬂ”livl,liithlLa“ﬂﬁ%‘%aﬁﬂ‘]ﬂiuﬁ@\‘]ﬂ% 1.51 452 1.80-11.37  0.001 1.42 1.5 0
naa
4 ﬁmsi:qﬁ@%m a9EHAa/ANLIN 1.36 3.88 1.42-10.62  0.008 1.27 1.5 0
fmsusaasufilusuaudslsay 1.07 2.90 1.08-7.79  0.034 1.00 1 0
%%aﬁgﬂnmﬁn
BHVBIAZUBUITINN NI 0-11.5

%3 a Qr Qs L5 A Q- a A€ { v {
1: suUszAnTaanasvesfaaunisals 1.07 mLﬂuauﬂizaﬂﬁnmaﬂﬁﬁmmwaﬂﬁqm

likelihood ratio of positive (LR+) fkaunin 0.1 uas
u1nni 10 lasdszanm) ladyadanzunuasuaalu
a137197 5 lan1awy true positive dalaniawy false
positive 0.08, 1.06 Laz 9.31 LYiNA" anwdaulunssy
ﬂa;um'ml,?}m m’%iaaé'lmaﬁgﬂﬁ'ﬂagiunéumﬁm?m
‘Yi‘iﬁ']llW‘]J CHS Saaaz 11.36, 61.90 LLas 93.44
AU (@13797 4)

N1INMUI CRA dusuduilae

nInau CRA fniuguilnalasdadads
\&89019132n1580N WUI1 CRA WULA 1, 2 uas 3 &
Tasufiduwusiy cHs agdvpddynesda (P <
0.05) $1u2% 5, 6 LAz 5 U398 AUA1AU NAIIWe

NINNA 6, 6 LAz 5 AMATURAL (117197 5)

A13197 5 ugasinwinazuuuseTas LAY
Lazn1371AT1eR LAY ROC 84 CRA dwiufuilng
AAAATUUUTDIN WY ﬁ’m%ﬂ@ﬁiﬂﬂﬂ% 3 UuU fe
4.0,5.5 WAz 3.5 MNAIAU (NAZUBWLAN 8, 10 LA
7.5 @U&1aU) MIUIBUABUNY CRA S1RTUNHNMK
Lé]”'mﬁﬁﬁLLa:;‘JTU%Im’Lumi’mﬁ 5 aylddn CRA Yaued
wﬁfﬂmuﬁmﬁﬂﬁuawaaQu%lmﬂza 3 wuuildn AUC
11NN791 0.80 (95% Cl 0.75-0.90) L&A431 CRA Yanue
savinwemIwy CHS lad lasfl AuC lnaiAseny
fa 0.85,0.83, 0.84 uaz 0.81 MWAIGU ANNYNABY
(accuracy) VaIN1IRIWILLYINND 0.78, 0.77, 0.78 LaE
0.76 a1 wd ey 11 CRANIAULULWLA21WIuas
anusnmzlndidsani laaddnanuhisesas 82.70-

85.80 LLa:ﬂmm‘thw:agﬁ%“aua: 65.10-67.50 &IWA

AN3197 4. MIULIITZAUANNLFDS CHS laedn likelihood ratios of positive (LR+)

SEAUAMNULEL Likelihood ratio of positive $1uan (Fawaz) WL CHS
(Fnazlwn) (LR+) (95% ClI) WU (n=127) laiwy (n=83)
%oy (0-3.0) 0.08 (0.03-0.20) 5 (11.36) 39 (88.64)

unand (3.5-9.0) 1.06 (0.80-1.41) 65 (61.90) 40 (38.10)
8 (9.5-11.5) 9.31 (3.51-24.70) 57 (93.44) 4 (6.56)
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PoILAZaIFaNd
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ARARA ARIALA NIDUNIRDE
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e
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AUC (95% Cl)

0.85 (0.79-0.90)

0.83 (0.77-0.88)

0.84 (0.78-0.89)

0.81 (0.75-0.87)

anu'h (95% Cl)

0.82 (0.74-0.88)

0.84 (0.77-0.90)

0.86 (0.79-0.91)

0.83 (0.75-0.89)

ANMNINIE (95% Cl)

0.70 (0.59-0.79)

0.68 (0.55-0.76)

0.65 (0.54-0.75)

0.66 (0.55-0.76)

Youden’s index

0.52

0.51

0.51

0.49

ANNGNAaS (95% Cl)

0.78 (0.71-0.83)

0.77 (0.71-0.83)

0.78 (0.71-0.83)

0.76 (0.70-0.82)

PPV (95% CI)

0.81 (0.75-0.85)
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NPV (95% Cl)

0.72 (0.63-0.79)

0.73 (0.64-0.81)

0.75 (0.66-0.83)

0.71 (0.62-0.79)

a

1: 99 anzuunnivrualasls Youden’s index tWalianansaidSuuwiisuny CRA maag{u’ﬂmvlﬁ

postive predictive value IL8 ¢ negative predictive value
989 CRA naauuudarlnalfssnuisuny fa 0.79-0.81

W8z 0.71-0.75 aN&aU

arduazandaana
maﬁnmﬁwuqunmaamifﬁwﬁnm
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F0IuNS MUY I@]alwummqnmﬂﬂ'j'mwﬁnmiu

a o

29 a@quﬁ'y (T088z 42.24) (19) LALELNOWIITOY

a o
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189 CHS Fauaz 60.48 lauwuaa1ugnzad CHS lu
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