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ABSTRACT

Imported food surveillance plays an important role in consumer protection to reduce the potential
risks from substandard products and their impact on consumer health. Developing predictive risk score can
serve as an effective screening tool for unsafe products. This cross-sectional analytical study aimed to develop
predictive risk score, using data from 2,468 imported vegetables and related products sampled under the Food
and Drug Administration’s sampling plan during fiscal years 2019-2021. Data were recorded and categorized
by relevant variables. Chi-square tests were used to identify factors significantly associated with the quality
analysis results, followed by logistic regression analysis. Beta coefficients were used to assign weighted scores
and develop predictive risk score for predicting the quality results of products. The results showed that factors
significantly affecting the product quality (p < 0.05) include the sampling quarter, group of sampling port, food
type, and the importer’s history of non-compliance. The total risk score was 7 points: 1 point for the quarter,
and 2 points each for the port, food type, and importer's non-compliance history. The Youden's index showed
the highest cutoff point at 3.5. The developed predictive risk score was moderately effective, with sensitivity of
66.67%, specificity of 82.21%, accuracy of 80.79%, positive predictive value of 27.32%, and negative predictive
value of 96.09%. This predictive risk score can be used as a guideline for prioritizing food sampling that may
fail quality standards. However, enhancing the data collection system is recommended to improve the

predictive performance and accuracy of the predictive risk score.
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ﬁﬂLLUigULL?jL%mﬁq 38 (95.00) 2 (5.00)
fnudsgudu 4 89 (95.70) 4.(4.30)
TR CRIEE IO 233 (94.33) 14 (5.67)
walatan 671 (93.98) 43 (6.02)
walﬁLLUigﬂLLﬂiLﬁaﬂLL%q 34 (100.00) 0 (0.00)
HaliuUs3UBL 148 (93.08) 11 (6.92)
Aufiiugagng < 0.001
AuniFe 1,694 (93.59) 116 (6.41)
AN 276 (75.00) 92 (25.00)
Amunesalu 178 (96.22) 7(3.79)
ANUVNDINIAEY 95 (90.48) 10 (9.52)
UsziRduan < 0.001
1UsiRnnuInIgIU 560 (71.34) 225 (28.66)
luilsgRnnannsgu 1,683 (100.00) 0 (0.00)
UszdRgund < 0.001
U5 IRANUINIIU 823 (79.59) 211 (20.41)
luilsgiRnnannsgiu 1,420 (99.02) 14.(0.98)

Szezdl 2 NMSWAILIAZLULYIUIBAALEDS

Tyadfnisannosuuulasann (Logistic
regression) A3835 enter method rnunaileEn Ay
N9EdAT p < 0.05 WU Yadeiidwmananalinsizi
Qmmwmaqmmiu"wLsz]l'ma;uﬁsm,l,awﬁmﬁmsﬁ Taun
Tasunafiifiusess audifiufieens dnvazes
9IMN3 LLa:Uizi’ﬁmmﬂmmgmmaqgﬂ’n{w AALER
Tum51991 3

Wpndulszansnnaoe (beta coefficient) Vo4
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ATWULAMIEEY 2 Az doeenudy AnuUssy
uns e dnan warladunuussivesinan win
weivsyiRtindaduniinninnsgiuaney aud
ATLUUAMUEEY 2 Azuul WonTaaauUsEansan
YDIATUUUT LA 9INATLUUYIUIEAITULE 89A 28
Receiver operating characteristic (ROC) Wyl AN

Wuilnlas ROC (Area under curve; AUC) 191 17U

0.799 (95%Cl; 0.771-0.826) haAI3I 1AL WUUYIIUY
AudeantaaunsavinueRan ey luseay
waly'! uazillofansan sensitivity Lag 1-specificity

WBANUIUMIAT Youden’s index U1 A1 Youden’s

'
= (Y

index igeiigneaggndn (cut-off point) 1 3.5 AYLUY

Y

a

FakanIlunIT199N

¢ v
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anneeuuUladann (Logistic regression)

Uade Beta coefficient Exp (B) p-value

Tasunafiiudiagng
Tasunad 1 0.903 2.468 0.000*
Tnsunaii 2 0.840 2316 0.018*
Tnsunaii 3 0.480 1617 0.135
Tnsunadt 4 (Aensds)

UseiRgind
Uz iRnnunIgIu 1.955 7.062 0.000*
lufivsefRnnuasgiu (A191959)

Arufiiiudaagng
ANUVNIUN 0.238 1.268 0.388
auvnesaly 0.987 2.683 0.109
ANUVNBINIAEY 1.940 6.955 0.001*
AUYNEe (AN919549)

ANYUZVDIDINNT
fnudsgUuns 1.665 5.287 0.001*
fnen 2.082 8.022 0.001*
ﬁﬂLLUigﬂLLSﬁLﬁamLSﬁa 1.155 3.174 0.195
fuUsguau 9 1.036 2.819 0.188
RTINS 0.884 2.419 0.072
walslen 0.537 1711 0.365
malajLLﬂigiJLLsﬁL%mL%q -14.631 0 0.998

HaluuUTIUBY 9 (AN81989)
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A1319% 4 AzluLIINNTINNITnaeAduUsEAVSann e iueLian

[
o

Uadw Beta coefficient AU AZLUU
Tasunafifiugogng

Tnsunadi 1 0.903 1.075 1

Tnsunadi 2 0.840 1 1
Aufiiiudaegng

ANUVIDINAETL 1.940 2.310 2
ANYULVDIDNNT

fnuUszUuma 1.665 1.982 2

QK1Y 2.082 2.479 2
UseiRguind

1UsiRnNUInIgIU 1.955 2.327 2
AZUUUTI 7

A19799 5 A1 sensitivity, A1 1-specificity wag A1 Youden’s index mammuuﬁwmEmmmﬁaqmmiﬁmmqm

fosuazndnsiom
Positive if Greater Than or Equal To Sensitivity 1-specificity Youden'’s index
-1.00 1.000 1.000 0.000
1.50 0.987 0.687 0.300
2.50 0.827 0.393 0.434
3.50 0.667 0.178 0.489
4.50 0.240 0.058 0.182
7.00 0.000 0.000 0.000

NANITYIUIBIINATUUUYIIUIBAIIULE B
L‘U%EJ‘ULﬁEJ‘quf‘UNafJLﬂiwﬁu’W}igﬂumﬂﬁ;{mﬂ(ﬁﬁami
anunsnazulann azuuwiugaadsse i
na uisLaguAnd v wwud udaaaul
(Sensitivity) WU 66.67% o ¥UIBNEIATIEH
ANLNATEIL 150 F20899INHATLATIENTANLNATE L
934 225 198719 AIAUT NI (Specificity) iU
82.21% fio YMUENATLATIENIWIUNINTEIY 1844

U ! a ‘d‘ ! a
AIBYIY IMNAFTLATISTN N IUNTIATZIUAIN 2243
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Fo83 AALINABY (Accuracy) WU 80.79% A
Tunisuiudieens 2468 eens mnlaAzLuLYig
mmLf?fm%vﬁ’mwma’imeﬁgﬂ&?ﬁmﬁ%mummgm
WaEANUINTFIY 1994 F9879 A1AIATILIENAUIN
(Positive predictive value; PPV) Lﬁ/ll'lﬁ'U 27.32% Ao
mﬂmiﬁflmma?mswﬁmnmmgm diolyazuuy
Funeaudsslusiesns 549 faeene azdifoensd
waimiwﬁmmmgmﬁq Wi 150 faee1e Aan

¥urenaau (Negative predictive value; NPV) i
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96.09% A9 INNITVIUIUHNATLATIZRNIUUIATFIU
Wolvazwuuyinuiganud@edlusieens 1,919 fsend
2 A198 19N NATLATIEUNIUNINTFIUS 1,844

A798719 AR5 6
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riu‘%lm PINNANNSNAABUNAN AT UL Ha
A1sMAd UM Ui lalae ROC (Area under curve;
AUC) ¢l AUC iy 0.799 (95%Cl; 0.771-0.826)
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