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Abstract 

The first permanent molars (FPMs) are important for the establishment of occlusion and 
long-term oral health, but they are also very suscepQble to early caries because of their early 
emergence and the frequent confusion by parents. This study aimed to assess parents' 
knowledge of FPMs and how it correlated with their level of educaQon and their children's 
caries experiences in Baghdad, Iraq, between ages of 6 and 9. 305 students and their parents 
were surveyed in a cross-secQonal study that carried out in Baghdad's public and private 
schools. A uniform Arabic quesQonnaire measuring sociodemographic traits was used for col-
lecQng data. Oral health behaviours, and FPM-related knowledge. The DMFT index was used 
in clinical tests to evaluate FPMs' caries experience. Using logisQc and mulQvariate linear re-
gression models, associaQons were invesQgated. While 19.4% of parents were able to iden-
Qfy the anatomical posiQon of FPMs, only 39.1% were able to accurately determine when 
they would erupt. Lower DMFT scores in children were significantly associated with higher 
levels of parental educaQon (p < 0.05). The associaQons between parental educaQon and 
FPM-specific knowledge and oral health behaviors were insignificant, nevertheless. There 
were significant gaps in specific knowledge about FPMs, despite the fact reported tooth-
brushing was common. The lack of a strong associaQon between parental knowledge of FPMs 
and educaQonal a^ainment highlights the importance of school-based oral health programs 
to minimize the risk of early caries and enhance children's future outcomes. 
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Introduc)on 
FuncQonal occlusion as well as good oral health 
in longevity are brought up by the first perma-
nent molars (FPMs) [1]. Their an essenQal part 
in guiding occlusal development, preserving 
arch integrity, and promoQng craniofacial 
growth are made apparent by the fact that 
they are the first permanent teeth to erupt, 
usually between the ages of 5 and 6 [2].  
Their verQcal occlusion, masQcatory efficiency, 
and space maintenance for subsequent perma-
nent denQQon are significantly affected by 

their anatomical posiQon, occlusal morphol-
ogy, and root structure. Therefore, children's 
nutriQonal situaQon and systemic health have 
a significant associaQon with the funcQonal in-
tegrity of FPMs [3]. During the early post-erup-
Qve stage, FPMs are at greater risk to dental 
caries, despite the vital part of these teeth [4]. 
This higher risk is caused by a combinaQon of 
factors. When first premolars grow in, it is dur-
ing the mixed denQQon phase, when the ma-
jority of individuals lack enough a^enQon to 

their oral hygiene and ingest a lot of desserts 
[5].  
Deep fractures and pits on the occlusal sur-
faces addiQonally promote bacteria to colonize 
and build up plaque [6]. Because of their pos-
terior posiQon, they are considerably more dif-
ficult for carers to locate early and clean 
properly. Premature tooth loss, malocclusion, 
midline discrepancies, and impaired mandibu-
lar development are some of the adverse ef-
fects that can occur from untreated caries in 
FPMs. This risk can be parQcularly significant 
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for approximal surfaces during the first four to 
five years aeer erupQon [7] . These results show 
just how vital it is to commence preventaQve 
measures and clinical management promptly. 
Key factors in the prevenQon and early man-
agement of FPM caries include parental aware-
ness and knowledge [8]. The duraQon, loca-
Qon, and clinical effects of FPM erupQons are 
not well-known by many parents, according to 
the results of the study. Because of their pos-
terior posiQon and early erupQon, these teeth 
are frequently misinterpreted for primary 
teeth [9]. The impact of preventaQve care de-
creases because people with these misconcep-
Qons generally delay dental consultaQon unQl 
they have pain or have developed advanced 
disease. While it appears that children from 
families with higher socioeconomic status and 
levels of educaQon tend to have be^er dental 
health outcomes [8,10]. It is also evident that 
formal educaQon cannot ensure proper oral 
health literacy, especially when it comes to de-
velopmental milestones like the erupQon of 
the first premolar tooth. Dietary modificaQons, 
fluoride therapy, and fissure sealants are some 
of most well-established and evidence-based 
methods for prevenQng dental caries [11,12]. 
However, it is essenQal for parents to be aware 
of them, parQcipate, and consider the use of 
dental services when necessary to allow them 
to be effecQve. 
Therefore, strengthening parental knowledge 
remains a cornerstone in reducing early child-
hood caries, parQcularly in high-risk popula-
Qons.  Despite the well-documented im-
portance of first permanent molars and the 
recognized role of parental awareness in caries 
prevenQon, there is a paucity of region-specific 
data assessing parental knowledge of FPMs 
and its direct associaQon with children’s caries 
experience, parQcularly in Middle Eastern pop-
ulaQons. There is a lack of data in Iraq on the 
topics of parental educaQon level, FPM erup-
Qon and care, and the impact of this knowledge 
on children's clinical outcomes. Furthermore, 
previous studies have oeen evaluated parental 
knowledge or caries prevalence inde-
pendently, with insufficient integraQon of both 
factors within the same analyQcal framework. 
Therefore, this study aims to evaluaQng paren-
tal awareness of FPMs in relaQon to educa-
Qonal level and examining its associaQon with 
the caries experience of their children in Bagh-
dad. 
 
Material	and	Methods	
A total of 305 parents and children in Baghdad, 
Iraq, ranging in age from 6 to 9 years old, par-
Qcipated in this cross-secQonal study. To get an 
appropriate cross-secQon of socioeconomic 
backgrounds, we surveyed students at one 

public and two private primary schools. A clini-
cal dental examinaQon and a parent-driven 
quesQonnaire were the two components of the 
study. 
Study Instrument 
The quesQonnaire was designed in Arabic for 
linguisQc clarity and cultural relevance to the 
target audience. It had 10 closed ended com-
ponents divided into two groups. 
Sec>on 1: Sociodemographic and Behavioral 
Characteris>cs 
In this part, we asked parents about their edu-
caQon level (college-educated vs. non-college-
educated), the frequency that their children 
visited to the denQst, whether they had fluo-
ride treated professionally, as well as how fre-
quently they brushed their teeth. 
Sec>on 2: Parental Knowledge of First Perma-
nent Molars (FPMs)  
In this part, we assessed parents' knowledge of 
several topics, including whether they can 
idenQfy the first permanent tooth to erupt, 
when those first molars are likely to erupt, 
whether or not the exfoliaQon of a primary 
tooth is necessary for their erupQon, and 
where those teeth are anatomically located 
within the dental arch. 
Dental Examina>on 
Trained examiners examined all the children 
who participated in the study orally. School 
headmasters were properly informed and pro-
vided permission to write before the examina-
tions. In a natural daylight condition, evalua-
tions took place on regular classroom chairs.  
In in accordance with guidelines given out by 
the World Health Organization in their Basic 
Methods for Oral Health Surveys (1987), the 
DMFT index was used to determine the extent 
of dental caries in the first permanent molars. 
We used a dental explorer and a plain mouth 
mirror for detection. In cases when the diagno-
sis failed to prove, the tooth was marked as 
sound. Primary care clinics and specialized oral 
health clinics in that region were made availa-
ble to patients who needed treatment. Educat-
ing children how to care properly for their 
teeth was also a part of the study's preventa-
tive measures. 
Sta>s>cal Analysis  
With the aid of SPSS, version 17 (IBM Corp., Ar-
monk, NY, USA), the data were analyzed. Pa-
rental education level, oral health practices of 
children, and parental knowledge of first per-
manent molars (FPMs) were summarized using 
descriptive statistics. The frequencies and per-
centages were used to report the categorical 
variables. Using a multiple linear regression 
analysis with the DMFT score of the first per-
manent molars as the dependent variable, we 
evaluated the association between parental 
educational level (college vs. non-college) and 
children's dental caries experience. The 

unstandardized regression coefficients (B) and 
95% confidence intervals (CI) were used to ex-
press the results. In addition, by using binary 
logistic regression analysis, the higher levels of 
parental education were associated with bet-
ter oral health behaviors and knowledge, in-
cluding more frequent dental examinations, 
prolonged periods of fluoride use, and a pre-
cise knowledge of the age, sequence, and ana-
tomical position of FPM eruptions. With 95% 
confidence intervals, the results were provided 
as odds ratios (ORs). A p-value less than 0.05 
was considered statistically significant. 
Ethical Considera>ons 
The study protocol was approved by the rele-
vant ethics commi^ee at (163) was obtained 
from the ethical commi^ee at the denQstry de-
partment of Dijilah University College on Octo-
ber 2024. Oral informed consent was obtained 
from all parQcipaQng parents prior to data col-
lecQon. ConfidenQality and anonymity of all 
parQcipants were maintained throughout the 
study. 
 
Results 
The study sample consisted of 304 parents. The 
DMFT score of first permanent molars (FPMs) 
varied from 0 to 4 and most children (61.1%) 
had a DMFT score of 0 (Table 1). Only 7.5% of 
children had the maximum score of 4. 
Table 2 shows the descriptive statistics of the 
questionnaire answers. Among the partici-
pants 29.9% of fathers and 63.3% of mothers 
had college level education. As far as preven-
tive behaviours are involved, 56.6% of parents 
reported taking their child to the dentist, how-
ever just 34.8% reported fluoride application. 
85.5% of respondents claimed that they 
brushed their teeth regularly.  
Regarding knowledge of first permanent mo-
lars (FPMs), the age of eruption was accurately 
identified by only 39.1% of parents. Further-
more, 39.1% correctly mentioned that FPMs 
arise without shedding of a primary tooth. 
Knowledge of the eruption site was particularly 
low, as just 19.4% of participants provided the 
proper answer. 
 The multiple linear regression analysis (Table 
3) demonstrated that maternal and father ed-
ucation had a significant relationship with 
DMFT scores. After mutual adjustment, mater-
nal university education was linked with a sig-
nificantly less DMFT score (B = -0.84, p < 0.001), 
while the reduction associated with paternal 
university education was smaller but still signif-
icant (B = -0.38, p = 0.048). 
Table 4 presents correlaQons between paren-
tal educaQon and oral health behaviours and 
knowledge. LogisQc regression analysis 
showed that fathers with a college-level educa-
Qon were significantly more likely to correctly 
determine the erupQon site of FPMs (OR = 3.3; 
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95% CI: 1.2–9.3; p = 0.01). However, no other 
variables such as dental visits, fluoride applica-
Qon or awareness of erupQon age and Qming 
were significantly associated with parental ed-
ucaQon (p > 0.05, for all). 

 
Discussion 
This study was designed to investigate the as-
sociation between parents' knowledge about 
their children's first permanent molars (FPMs), 
their attitudes toward oral health, and the 
prevalence of caries in Baghdadi children ages 
6 to 9. There is a significant gap between oral 
hygiene practices and actual parental 
knowledge regarding FPMs, which has signifi-
cant implications for strategies to prevent the 
development of FPMs in children's oral health. 
 The result showed that although a high pro-
portion of parents reported that their children 
practiced daily toothbrushing (85.5%), overall 
parental knowledge, attitudes, and practices 
(KAP) concerning FPMs were inadequate. Only 
39.1% of parents correctly identified the typi-
cal eruption age of FPMs and recognized that 
these teeth erupt without the exfoliation of 
primary teeth. Furthermore, a notably smaller 
proportion (19.4%) were able to correctly iden-
tify the anatomical location of these teeth. 
These findings are consistent with previous 
studies conducted in similar contexts, which 
have documented widespread misconceptions 
about the timing, eruption pattern, and signifi-
cance of FPMs [13]. These misdiagnose FPMs 
as deciduous teeth, which may postpone pre-
ventive measures and increase the possibilities 
of early caries, malocclusion, and loss of teeth 
[14]. 
Despite over half of the mothers in this study 
attaining a college-level education (63.3%), this 
did not uniformly equate with better 
knowledge of oral health or behavior. Father’s 
education was the only significant factor asso-
ciated with awareness in one focused area (re-
sponding correctly to the FPM eruption site). 
Previous studies demonstrated that general 
education may not be sufficient to improve 
parents' overall oral health literacy, and this 
limited relationship is in accordance with such 
findings. This finding supports the requirement 
for relationship education that involves a more 
targeted, dental-driven technique for linking 
general knowledge with behavior [15]. 
Most importantly, a multiple linear regression 
analysis demonstrated a significant relation-
ship between lower levels of DMFT and both 
paternal and maternal education. Consistent 
with this result, Emmanuelli et al study found 
that parents with higher levels of education are 
more likely to encourage caries-protective fac-
tors like better nutrition, regular dental screen-
ings, and early intervention (16). A significant 

insight from the variation between reported 
and actual caries prevalence is that formal ed-
ucation may have a protective effect via more 
health-conscious decision-making and behav-
iors rather than just direct knowledge. Previ-
ous studies has indicated that parents with a 
higher level of education may be more willing 
to invest in high-quality oral hygiene products, 
make certain their children get periodic dental 
examinations, and provide a healthier diet 
[17]. 
Although prevenQve measures including ad-
ministering fluoride and planning periodic oral 
examinaQons are known to reduce the inci-
dence of dental caries [18].  Possible causes of 
these gaps in pracQce include an absence of 
knowledge about the necessity of prevenQve 
dental care, a lack of accessible and affordable 
dental services, or lack of awareness of a de-
mand for such treatments. While many people 
brush their teeth daily, not enough people use 
fluoride or undergo specialized intervenQons, 
especially in low- and middle-income areas, ac-
cording to studies by Tsang et al. [19] and 
Huang et al. [20]. Findings from this study pro-
vide support to the idea that programs aimed 
at improving oral health should be adopted in 
both the community and educaQonal insQtu-
Qons. Parents can clarify the importance of 
FPM and the necessity to maintain them for a 
longer period of Qme through parent-directed 
educaQonal intervenQons Dental caries is more 
common in primary school-aged children, but 
school dental programs that use fluoride, fis-
sure sealants, and rouQne exams have success-
fully reduced the incidence of this condiQon 
[21]. Furthermore, cultural and social and eco-
nomic factors influencing oral health should be 
addressed in public health strategies. Care and 
educaQonal possibiliQes are more scarce for 
parents from lower socioeconomic origins [22]. 
Because of this, it's essenQal to focus programs 
for outreach on neglected communiQes. Oral 
health results may also be impacted by early 
life obstacles, as demonstrated by longitudinal 
studies [7,23]. 
 
Conclusion 
The results indicate that parents lack 
knowledge sufficiently about oral health, 
which emphasizes the need to provide them 
with culturally appropriate knowledge on the 
significance of first permanent molars. A possi-
ble strategy to improve the long-term oral 
health of children and reduce the prevalence 
of preventaQve dental caries is to involve par-
ents in school-based oral health acQviQes. 
Strengths and Limita>ons 
Large sample size as well as focus on an un-
derappreciated yet important part of children's 
dental health are two of the study's strongest 
aspects. The study provides insight to 

understanding of parental involvement in oral 
health by including both knowledge-based and 
behavior-based variables. However, there are 
a few limitaQons that need to be menQoned. 
First, the cross-secQonal design precludes 
causal inference. Secondly, as it involves re-
sponses on preventaQve acQons like taking 
care of teeth, responses based on personal 
data could add social desirability bias. Thirdly, 
parents' knowledge and access to oral health 
informaQon may have been under-or overesQ-
mated based on educaQon level, which was 
used as an alternaQve for health literacy. 
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Table 1. The DMFT of the study parQcipants. 

DMFT of First Permanent Molar N (%) 
0 188 (61.1) 
1 41 (13.4) 
2 36 (11.8) 
3 17 (5.6) 
4 23 (7.5) 
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Table 2. The parQcipants response to the quesQonnaire. 
QuesQonnaire variables Answers N (%) 
Father educaQon College 91 (29.9) 

Non-college 213 (70.1) 
Mother educaQon College 193 (63.3) 

Non-college 112 (36.7) 
Dental visits Yes 172  (34.8) 

No 132 (43.4) 
Fluoride applicaQon Yes 106 (34.8) 

No 199 (65.2) 
Regular toothbrushing Yes 260 (85.5) 

No 43 (14.5) 
First permanent tooth erupt Right answer 119 (39.1) 

Wrong answer 185 (60.9) 
The age of first permanent molar erupQon Right answer 119 (39.1) 

Wrong answer 185 (60.9) 
Primary tooth shedding before Molar 
erupQon  

Right answer 158 (52) 
Wrong answer 146 (48) 

First molar erupQon area Right answer 59 (19.4) 
Wrong answer 245 (80.6) 

 
Table 3. MulQple linear regression analysis of parental educaQon and DMFT scores. 

Predictors B Std. Error t  Lower Bound Upper Bound 
Fathers’ educaQon -0.38 0.1 -1.9 0.04 -0.7 -0.003 
Mothers’ educaQon -0.84 0.1 -4.5 <0.001 -1.2 -0.4 

 
Table 4. The associaQon of parent’s educaQon with different behaviors. 

 OR 95% CI P-value* 

VisiQng the denQst    
Father EducaQon (College level) 0.6 0.3-1.1 0.1 
Mother EducaQon (College level) 0.7 0.3-1.4 0.3 
    
Fluoride applicaQon    
Father EducaQon (College level) 0.6 0.3-1.3 0.2 

Mother EducaQon (College level) 0.8 0.4-1.6 0.6 
    
Age of first molar erupQon     
Father EducaQon (College level) 1.8 0.9-3.7 0.09 
Mother EducaQon (College level) 1.5 0.8-3.1 0.1 
    
Primary tooth shedding before Molar erupQon     
Father EducaQon (College level) 0.7 0.5-2.2 0.7 
Mother EducaQon (College level) 0.1 0.8-3.1 0.1 
    
First molar erupQon area    
Father EducaQon (College level) 3.3 1.2-9.3 0.01 
Mother EducaQon (College level) 1.2 0.5-2.8 0.6 
*Binary LogisQc Regression. 

 
	


