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Abstract

This study aimed to identify risk factors associated with early childhood caries (ECC) among
children aged 1-5 years in Al-Khums city, Libya. The methodology involved distributing 500
guestionnaires to kindergartens within 7 districts in Al-Khums city, and 420 valid questionnaires
were analyzed using association rule analysis techniques. The results highlighted the association of
dental caries with several factors such as child order in the family, tooth brushing habits, family
income, and consumption of sweets during pregnancy. On the other hand, a positive association
was found between maternal higher education and some health practices and a lower risk of caries.
The detected risk factors were mostly confirmed by the literature, which confirms the value of the
methods used. The study recommends strengthening health awareness programs and providing
effective guidance to parents to improve oral health in children .
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library(arules)
rules <- apriori(data, parameter = list(supp = 0.05, conf = 0.8),

appearance = list(rhs = c(ECC=YES', 'ECC=NQ"), default = 'lhs"))
inspect(sort(rules, by ="lift)[1:5])
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P (e elld ) Gl Ll . agadilly (sabai@Y) auagll o 4Dl ) (Patel & Jones 2023) w)lal
ga] b 2 LS (L) Al e GalaY) Chada Guns 1€ Blad aslg lacgial) Jadl) @ild 5 of aaas
(Support = 6.16%, Confidence = 100%).de:<al a5l

oSl i L say Sl Dlga il e @S, 3 ¢ (Garcia & Torres 2022) e sl il Ul
comsedl) i (ye 2y Bl jileanl) @Dl o ) i S aelsdll DA e Ly

e il Lo sag cadll daia i ) CabaY) of (Smith & Howard 2022) cai cdligl) e e
Ll L) Cadat e LAY 8L ae esedll Y aee (aleddl el Al Liadis
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Y ane gk daipe Clgin 54 jae 8 QL) Cadati ey o) GLES) &5 (Jha) Jasws o 38y ST ac)ss
. (Support = 5.45%, Confidence = 100%). _u sl

il Juada Julai 1.4
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ol 28Ut lSlarg (A3l il jlaay 8] 225 ¢ cpallgll andad 1Al cilyriall —

(%80 < &l (%5 < call) Significant Rules for ECC 1 dagall aclsall .2.4

:(ECC=YES) olisdl) Gugusd s 52l dasijall aoodl) .1.2.4

tlayall 13a Alads LalsyY) aclsd o)A

rules <- apriori(data, parameter = list(supp = 0.05, conf = 0.6), appearance = list(rhs =
c("ECC=YES"), default = "lIhs"))
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rules_yes <- subset(rules_sorted, rhs %in% "ECC=YES")
inspect(head(rules_yes, 5))
(ECC=YES) (L) Lususs ad 53l ddagyall dalgll Jalsy¥ aelsd :(1) Jsas

" Ihs rhs suptpor confledenc Lift cotm
{CHILD_ORDER=The-Fourt =>
1| h-or-more, Q15 A=4-5-years, | {ECC=YES 2.197
029-YES} Y 0.0545 1 9 23
{CHILD_ORDER=The- =>
2 | Fourth-or-more, Q15A=4-5- | {ECC=YES 2.197
years, Q16=YES, 029=YES} 1 0.0521 ! 9 | 22
{Q9=NO, Q11=NO, =>
3 Q29=NO, {ECC=YES 1 2.197
Q30=I-noticed-tooth-decay} } 0.0521 9 22
{HOUSEHOLD MONTHL N
Y_INCOME=Medium, g
4| O15D=YES, Q17=NO, {ECC}‘YES 0.0616 I 2'g97 26
Q30=I-noticed-tooth-decay}
{HOUSEHOLD MONTHL N
Y_INCOME=Medium,Q9=Y ~
> | ES, 017=NO, Q18=YES, {ECC}‘YES 0.0521 1 2'%)97 2
Q30=I-noticed-tooth-decay}

(L) ks 5L Cadiy (st 54 Cm apee OS5 ST gl bl s Qi) i IS 1) - i1 Bas @
23 —(Confidence): ** 100% &l — (Support): 5.45% acall = . Glin¥) Gugad s Slas Jilal) o
(Lift): 2.198
Caplans Lpaaly Jallgll Mg (s 54 m spae OS5 ¢ ST ol bl sa Jalall Ganp IS 13- 12 Bas )
L) Gagadt (e Glay Jilall (8 (L) s 5L caaig ¢l

(Lift): 2.198 a8, — (Confidence): 100% &l - (Support): ** 5.21% acall** —

Cuged Oy (il Jaall Ol ¢Jalal) (530 L) Gugeds UaaDly aly Gaa 135} gl Gali o1 13 — 3 Bac
oY)

(Lift): 2.198 8, = (Confidence): 100% 4&ll — (Support): 5.21% acall -
w2 2 aly (JU Lianada Gliad (sane aaiicg Jilall (IS5 clavgia gyedll Jaall IS 1Y) — 14 Baslal)
L) Gugadt (e ey Jalall ol a3 ol e
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(Lift): 2.198 28,1 — (Confidence): 100% 4&ll — (Support): 6.16% el -
DL w2y aly cden) ol Cliglall dllgius V1 ulSy davgia geall Jaall (S 13 - 15 Bas @l
(Confidence): 4l — (Support): 5.21% acall = .5l used (o Sy Jilall ol (o3 ul5lal
(Lift): 2.198 &0l = 100%
:(ECC=NO) (Ladl) ugus 3525 ates ddaiisall 20|5dl)

idaydl) 138 Aalgy Jaliiy¥) aelgd = ))asiul

rules <- apriori(data, parameter = list(supp = 0.15, conf = 0.6), appearance = list(rhs
= c("ECC=NO"), default = "lhs"))

[10642 rule(s)] done [0.01s]. 2elsall (1o 2 23e Ul any

Cen Lgideat aad ) Gaed) aelill aal Jilat maags c@prior 8130 aladiuly da il 2elsdll e 3Ly
pacll st L Lagh L cbysial) G 2D 558 e jd5e oy oLift Lo
rules_sorted <- sort(rules, by = "lift")

rules_no <- subset(rules_sorted, rhs %in% "ECC=NQO")
inspect(head(rules_no, 5))

(ECC=NO) Gisll) (s gusi 3 93 5 adas Adasi yall dalell Lalii ,Y) ac ] 6 2(2) Jg2a

o lhs rhs suppo | confiden Lift | cou
rt ce nt
{CHILD_ORDER=The-Fourth-or- =>
1 | more, Q15A:4-5}:years,Q29:YES {E%?zN 0.0545 0.9850 1.2207 66
{CHILD_ORDER=The-Fourth-or- —
more, _
2 Q15A=4-5-years, Q16=YES, {E(C:)C;-N 0.0521 | 0.9846 1.%06 64
Q29=YES}
=>
{Q9=NO, Q11=NO, Q29=NO, _
3| Q30=I-noticed-tooth-decay} {E%C;‘N 0.0521 | 0.9600 1'161 72
{HOUSEHOLD MONTHLY_IN _
COME= N
*| Medium, Q15D=VES, Q17=No, | {EELTN | 006101 08583 7991 4
Q30=I-noticed-tooth-decay}
{HOUSEHOLD MONTHLY_IN
COME= = | 0.0521
5 Medium,Q9=YES, Q17=NO, {ECC=N | ™ 0.9589 1.759 70
Q18=YES, O} - 4
Q30=I-noticed-tooth-decay}
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i€ el IS e liall ) Joliy Jaball 1Sy ¢ gl 8aleds o dlals oY) cilS 13 - 22 Baslal
L) Gaged (g0 Slar ¥ k) ol el QL gLl il 5L
(Lift): 1.835 28l = (Confidence) 100% a&ll — (Support): 5.92% acall -
(Ul Laaiae Glind (game addiang dalajlly Luaghall deloayl) o adiay Jakall (13 — :3 Basl@l)
L) Gagad (e (Slar ¥ ik ol ceal Gl gl cuida 5Ly cals

(Lift): 1.835 a8l = (Confidence): 100% 4&l —  (Support): 10.19% acall -
O3 s i e QB Laeliall delinyl) copaindy oY) Alile 8 adhy bl dlia oS5 a1 13) - 4 Baslal
OB Gugeds e e ¥ R 8 ¢ Qg Gl Ll Gada ol

(Lift): 1.835 28l = (Confidence): 100% 4&ll —  (Support): 5.69% acall -
Cyaialy cdeliayl) dalay ) b e Al s sl Aals LY el 1y - 15 saslal)

JEP Dl dalsy S s consysl e ¢ !

OB s (e Sila Y ikl 8 s (ge JBT dpclial) delia )

(Lift): 1.835 28l = (Confidence): 100% 4&ll —  (Support): 5.21% acall -

:Ailad) agu)l) 3.4
ECC=YES . idag all ac)sdll juaai pe 4aii€all 2c)tll e al) st jelay 182acy) Jalada . ]

In [22]: rules_data = {
‘Rule’: [
"R1 =>ECC=NO",
"R2=> ECC=NO",
"R3 =>ECC=NO",
"R4 => ECC=NOQO",
"R5 => ECC=NO"
1
‘Support': [0.0568, 0.0592, 0.1018, 0.0568, 0.0521],
‘Confidence’: [1.0, 1.0, 1.0, 1.0, 1.0],
‘Lift': [1.8348, 1.8348, 1.8348, 1.8348, 1.8348]
}
In [23]: # Convert to DataFrame
df = pd.DataFrame(rules_data)
In [24]: # Bar plot for Support
plt.figure(figsize=(10, 6))
sns.barplot(x="Support', y="Rule’, data=df, palette="Blues_d")
plt.title('Support Levels for Discovered Rules')
plt.xlabel('Support’)
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plt.ylabel('Rules’)
plt.tight_layout()
plt.show()

Support Levels for Discovered Rules

R1 == ECC=YES

R2 == ECC=YES

i
L R3== ECC=YES

2

Rd=> ECC=YES

RS == ECC=YES

r T T T T T T
000 001 002 003 004 005 006
Support

ECC=YES L) gt Allag dabiaall Jalsall oy (A2) ADall 558 reaiasi 1)) A .2

In [25]: # Heatmap for relationships (Example: Lift values as relationships between rul
es)

plt.figure(figsize=(8, 6))

heatmap_data = df[['Rule’, 'Lift']].set_index('Rule’).T # Using Lift as a pla

ceholder for relationships

sns.heatmap(heatmap_data, annot=True, cmap="coolwarm", cbar_kws={"label": 'Lif

t Value'})

plt.title('Heatmap of Lift Values Between Rules')

plt.show()
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R1=MOTHER_EDUCATION_LEVEL=Bachelor, Q26=Less-than-a-year, Q30=0ther-
reasons.

R2= MOTHER_EDUCATION_LEVEL=Bachelor, Q22=Every-two-hours,Q30=0ther-
reasons.

R3= Q10=Bottle-feeding-and-Breastfeeding, Q15D=YES,Q30=0ther-reasons.
R4=Q20=NO, Q26=Less-than-a-year,Q29=NO, Q30=0ther-reasons.

R5= MOTHER_EDUCATION_LEVEL=Bachelor, Q13=NO, Q26=Less-than-a-year ,
Q30=0ther-reasons.

In [22]: rules_data = {
‘Rule’: [
"R1 =>ECC=NO",
"R2=>ECC=NO",
"R3 =>ECC=NO",
"R4 => ECC=NO",
"R5 => ECC=NO"
1
‘Support': [0.0568, 0.0592, 0.1018, 0.0568, 0.0521],
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‘Confidence”: [1.0, 1.0, 1.0, 1.0, 1.0],
‘Lift'; [1.8348, 1.8348, 1.8348, 1.8348, 1.8348]
}

In [23]: # Convert to DataFrame

df = pd.DataFrame(rules_data)

In[]:

In [24]: # Bar plot for Support
plt.figure(figsize=(10, 6))
sns.barplot(x="Support', y='"Rule’, data=df, palette="Blues_d')
plt.title("Support Levels for Discovered Rules’)
plt.xlabel('Support’)

plt.ylabel('Rules’)

plt.tight_layout()

plt.show()

Support Levels for Discovered Rules

Rl == ECC=NO
R2=> ECC=NO
wvi
2 R3 =>ECC=NO
&

R4 == ECC=NO

RS => ECC=NO

0.00 002 0.04 006 008 010
Support

ECC=NO (i) {jssutt Allag Aabiaal) Jalgal) cpr (A&) AR 858 a1 Alasja .2
In [25]: # Heatmap for relationships (Example: Lift values as relationships between rul
es)
plt.figure(figsize=(8, 6))
heatmap_data = df[['Rule’, 'Lift']].set_index('Rule’).T # Using Lift as a pla
ceholder for relationships
sns.heatmap(heatmap_data, annot=True, cmap="coolwarm", cbar_kws={"label": 'Lif
t Value'})
plt.title("Heatmap of Lift Values Between Rules’)
plt.show()
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