
 

 
Khalij Libya Journal of Dental and Medical Research . 2026;10(4):333-341 

https://doi.org/10.47705/kjdmr.26402  
eISSN:2708-888X 

 

 

Journal homepage: http://journals.khalijedental.com.ly/index.php/ojs/index     333 

Original article  

Radiographic Assessment of Permanent First Molars Among patients in Tripoli: A 
Retrospective cross-sectional Study 

 Farida Alsayeh , Sumaya Aghila* , Radya Shnaq , Mohamed Hshad , Amal Kashelaf  

Department of Conservative Dentistry, Faculty of Dentistry and Oral Surgery, University of Tripoli, Tripoli, Libya  
Email. S.aghila@uot.edu.ly 

 
Abstract 
The first permanent mandibular molar (FPM) is the first tooth to emerge. It is the most effective oral 
masticatory unit because of its large occlusal surface and function in proper occlusion. This study aimed 
to describe the prevalence of PFM loss and status among adult patients in Tripoli, Libya. Materials and 
Methods: A retrospective study was conducted using patient panoramic radiographs from three private 
dentistry clinics in Tripoli, Libya. Panoramic images (OPG) of 1244 patients aged 13 years and older were 
evaluated to determine the status of PFM. For categorical variables, descriptive statistics of frequency 
distribution and percentages were generated, and the difference between the variables was assessed 
using the chi-square test. A p-value of < 0.05 was considered statistically significant. The results 
indicated that females had a much higher rate of missing FPMs than males (20.7% vs. 17.9%, 
respectively). Missing FPMs were more common in the mandibular arch than in the maxillary arch 
(21.3% vs. 17.6%), with a statistically significant difference. Endodontically treated FPMs accounted for 
8.2% of the evaluated teeth, whereas 91.8% had not undergone endodontic treatment. Males had a 
slightly greater rate of endodontically treated FPMs (8.5%) than females (8.0%). Females had more 
restored and missing teeth than males, whereas males had higher proportions of remaining roots, 
crowns, and implants. A statistically significant association was observed between FPM status and 
dental arch. The mandibular arch showed higher proportions of carious, restored, and missing FPMs, 
whereas the maxillary arch showed a higher proportion of intact and crowned FPMs. Conclusion: 
Although intact first permanent molars represented the most common finding, a considerable 
proportion of FPMs had been affected by caries, were missing, fixed, or had undergone endodontic 
therapy. Missing FPMs were more common in females and in the mandibular arch, and endodontic 
therapy was mostly associated with age. These findings highlight the importance of early preventive and 
restorative interventions to preserve first permanent molars and reduce the burden of tooth loss and 
extensive dental treatment. 
Keywords. First Permanent Molars (FPMs); Tooth Loss; Dental Caries; Endodontic Treatment.  

Received: 01/08/26 
Accepted: 30/09/26 
Published: 08/10/26 
 
 
 
Copyright © Khalij-Libya 
Journal (KJDMR) 2026. 
Open Access. Some rights 
reserved. This work is 
available under the CC BY-
NC-SA 3.0 IGO license. 

 
Introduction 
When a child is six years old, their first permanent molars (FPMs) typically emerge [1]. FPMs are regarded as an essential 
masticatory unit and the key to occlusion, as a combination of both functional and developmental characteristics [3,4]. As 
a result, FPMs play a crucial role in the establishment of functionally appropriate occlusion in the teeth and their 
subsequent impacts on dental and dentofacial development [1]. Lower masticatory efficiency, aesthetic concerns, and 
displacement of adjacent teeth are possible additional issues. Unfortunately, because of their early emergence, first 
permanent molars are highly susceptible to dental caries [3].  
Dental caries has been identified as one of the principal causes of permanent tooth extraction [5]. Instead of selecting 
extraction and enduring the consequences of FPM loss and the price of their filling or prosthetic replacements, it is 
important to progressively preserve or even increase the number of patients with healthy FPMs by increasing awareness 
and education [6]. The goal is to prevent FPM extraction, with a greater emphasis on preventive measures and early 
treatment of decay so that early diagnosis and appropriate management of dental caries may reduce the need for extraction 
[7]. Patients should be recommended for filling or prosthetic replacement and informed about the complications 
associated with missing FPMs, considering the potential repercussions [8]. Orthopantomography (OPG), also referred to as 
panoramic radiography, is widely used for diagnosis and assessment of the dentition and surrounding maxillofacial 
structures and for treatment planning. Additionally, it is the most recommended screening test in dentistry [9]. Additionally, 
orthodontists are the primary users of OPG due to their essential function as a diagnostic tool, diagnostic record, 
orthodontic treatment planning, monitoring, and evaluation of treatment progress and results [10, 11].  
While obtaining a thorough overview of dental arches, maxillary and mandibular bones, and anatomic structures of 
relevance, such as inferior alveolar nerves and maxillary sinuses that must be preserved during surgery. Its relatively broad 
field of view, ease of acquisition, and comparatively low radiation dose make it a valuable diagnostic imaging modality in 
dental practice [9]. In Tripoli, like other Libyan towns, it’s important to collect baseline data regarding the status of the FPMs 
so that effective preventative and treatment methods may be applied. This study was special in that it aimed to provide 
baseline data for a previously neglected population group. This data will be used to develop and assess intervention and 
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instructional oral health services for this community. Follow-up studies will be conducted on an annual basis to monitor 
the results and, if necessary, adjust and improve the suggested oral health program. To the best of our understanding, the 
existing literature contains limited information on the status of FPMs among patients in Tripoli, Libya. Therefore, the present 
study aimed to assess the prevalence and status of panoramic images retrospectively in three different private clinics in 
Tripoli, Libya, to determine the prevalence of missing, restored, or carious first molars, as well as endodontically treated 
first molars, and to compare the status of first permanent molars with patient demographics (age, gender, jaw relation). 
 
Methods 
Study design 
This study was a descriptive cross-sectional study performed to assess the prevalence of permanent tooth status among 
patients aged 13 years and older in Tripoli, Libya. The study was based on the evaluation of digital panoramic radiographs 
obtained from dental clinics in Tripoli. 
 
Inclusion and Exclusion Criteria 
Patients aged 13 years and older without any orthodontic appliances were among the selection criteria. 
Orthopantomograms (OPGs) with considerable overlap were excluded, as were any other factors that resulted in an 
incorrect diagnosis. The assessment included all panoramic views; other factors that resulted in an incorrect diagnosis 
were eliminated. All panoramic files that lacked complete information (date, gender, and age) were excluded.  
 
Data Collection and Radiographic Assessment 
A total of 4976  first permanent molars were assessed among 1244 digital panoramic radiographs that were randomly 
selected from the panoramic radiograph files of dental patients aged 13 years and older who attended three major dental 
clinics in Tripoli, Libya's capital. The selected clinics were in both the central and peripheral areas of the city to ensure 
broader geographic representation. The radiographs had been obtained between January 2020 and December 2025. Each 
permanent molar (FPM) was evaluated and classified according to its radiographic status using an eight-category scoring 
system from 0 to 7: 0, sound; 1, caries; 2, filling; 3, endodontic therapy; 4, missing; 5, remaining root; 6, crowned; and 7, 
replaced by a dental implant. The state of each FPM was subsequently analysed in relation to the patient’s age and sex, as 
well as the location of the tooth within the dental arches. 
 
Statistical Analysis 
Data were analysed using IBM SPSS Statistics version 27. Descriptive statistics were used to summarise the study data. 
Categorical variables were presented as frequencies and percentages, whereas continuous variables were summarised 
using means and standard deviations. Associations between categorical variables were assessed using the chi-square test. 
A p-value of less than 0.05 was considered statistically significant. 
 
Results  
Table 1 shows the socio-demographic characteristics of the study participants (n = 1,244). Females represented 54.6% of 
the study population (n = 679), whereas males accounted for 45.4% (n = 565). The mean age of participants was 34 ± 14 
years, with an age range of 13 to 82 years. Regarding age distribution, the largest proportion of participants was aged ≤30 
years (45.4%), followed by those aged 30–50 years (41.6%). Participants aged > 50 years represented the smallest 
proportion of the study population (13.0%). 
                  

Table 1. Socio-demographic characteristics of the study participants 

Variable Frequency Percentage 
% 

Sex 
Male 565 45.4% 

Female 679 54.6% 

Age group 
(Years) 

<=30 565 45.4% 
30 -50 517 41.6% 

> 50 162 13.0% 
 
Table 2 presents the distribution of dental status among the examined first permanent molars FPMs (n = 4,976). The highest 
proportion of FPMs was intact, accounting for 2115 (42.5%). Missing FPMs were the second most frequent category, 
representing 967 (19.4%), followed by restored FPMs, with 708 (14.2%). Endodontically treated FPMs constituted 
409(8.2%), whereas carious FPMs accounted for 371 (7.5%). Crowned teeth represented 195(3.9%), and remaining roots 
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comprised140 cases (2.8%). Dental implants were the least frequent category, representing 71(1.4%) of the total sample 
of FPMs, as shown in (Figure 1). 
 

 
Figure 1. Distribution of dental status among the examined first permanent molars (FPMs) (n = 4,976) 

  
The overall prevalence of missing FPMs was 19.4%, whereas 80.6% of the examined FPMs were present. As shown in (Figure 
2), the prevalence of missing FPMs was significantly higher among females than among males (20.7% vs. 17.9%, 
respectively), and this difference was statistically significant (p = 0.014). A highly significant association was also observed 
between age group and the prevalence of missing FPMs (p = 0.001), with the prevalence of missing FPMs increasing 
progressively with age. Participants aged ≤30 years had the lowest prevalence (9.0%), followed by those aged 30–50 years 
(24.7%), while those older than 50 years showed the highest prevalence (39.2%). Regarding dental arch, missing FPMs were 
significantly more prevalent in the mandibular arch than in the maxillary arch (21.3% vs. 17.6%, respectively), and this 
difference was also statistically significant (p = 0.001). 
 

 
Figure 2. Prevalence of missing FPMs according to study variables 
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Overall, 8.2% of the examined first permanent molars (FPMs) had undergone endodontic treatment, whereas 91.8% had 
not received endodontic treatment. As shown in (Table 2), the prevalence of endodontically treated FPMs was slightly higher 
among males than among females (8.5% vs. 8.0%, respectively); however, this difference was not statistically significant (p 
= 0.587). In contrast, a statistically significant association was observed with age group (p = 0.001). The highest prevalence 
was found among participants aged 30–50 years (10.2%), followed by those aged ≤30 years (7.3%), while the lowest 
prevalence was recorded among participants older than 50 years (5.1%). Regarding dental arch, there was no statistically 
significant association with endodontic treatment status (p = 0.796), although mandibular teeth showed a slightly higher 
prevalence (8.3%) compared to maxillary FPMs (8.1%). 
 

Table 2. Prevalence of endodontically treated FPMs according to study variables 

Variable Category Non-Endodontic 
n (%) 

Endodontic 
n (%) 

χ² p-value 

Sex Male 2069 (91.5) 191 (8.5) 0.295 0.587 
Female 2498 (92.0) 218 (8.0) 

Age group (years) 
≤30 2095 (92.7) 165 (7.3) 

21.713 0.001* 30–50 1857 (89.8) 211 (10.2) 
>50 615 (94.9) 33 (5.1) 

Dental arch Maxilla 2286 (91.9) 202 (8.1) 0.067 0.796 
Mandible 2281 (91.7) 207 (8.3) 

*Statistically significant at p < 0.05 
 
The distribution of first permanent molar (FPM) status according to age group, sex, and dental arch is presented in (Table 
3). A highly statistically significant association was observed between age group and FPM status (p = 0.001). Participants 
aged ≤30 years showed the highest proportion of intact FPMs, whereas participants aged > 50 years demonstrated higher 
proportions of missing and crowned FPMs, as well as dental implants. A statistically significant association was also 
observed between sex and FPM status (p = 0.001). Females demonstrated higher proportions of restored and missing FPMs 
than males, whereas males showed relatively higher proportions of remaining roots, crowned FPMs, and dental implants. 
Regarding dental arch, a statistically significant association was found between dental arch and FPM status (p = 0.001). The 
mandibular arch showed higher proportions of carious, restored, and missing FPMs, whereas the maxillary arch showed 
slightly higher proportions of intact FPMs and crowned teeth. 
 

Table 3. Distribution of FPM status according to the study variables 

Variable Intact 
Caries 

 
Restored 

 

Remaining 
root 

 

Crowned 
 Implant p-value 

n (%) n (%) n (%) n (%) n (%) n (%) 
Age group(years) 

0.001 ≤30 1243 (55.0) 216 (9.6) 357 (15.8) 51 (2.3) 20 (0.9) 5 (0.2) 
30–50 686 (33.2) 118 (5.7) 319 (15.4) 70 (3.4) 121 (5.9) 33 (1.6) 

>50 186 (28.7) 37 (5.7) 32 (4.9) 19 (2.9) 54 (8.3) 33 (5.1) 
Sex 

0.001 Male 1039 (46.0) 173 (7.7) 246 (10.9) 78 (3.5) 84 (3.7) 44 (1.9) 
Female 1076 (39.6) 198 (7.3) 462 (17.0) 62 (2.3) 111 (4.1) 27 (1.0) 

Dental arch 
0.001 Maxilla 1111 (44.7) 176 (7.1) 327 (13.1) 80 (3.2) 117 (4.7) 38 (1.5) 

Mandible 1004 (40.4) 195 (7.8) 381 (15.3) 60 (2.4) 78 (3.1) 33 (1.3) 
*Statistically significant at p < 0.05 

 
(Table 4) presents the distribution of missing and endodontically treated first permanent molars (FPMs) according to age 
group and sex. The highest proportions of both missing and endodontically treated FPMs were observed among participants 
aged 30–50 years. However, chi-square analysis revealed no statistically significant association between age group and the 
prevalence of missing FPMs (p = 0.338) or endodontically treated FPMs (p = 0.210). Females showed a slightly higher 
proportion of missing FPMs compared to males; however, this difference was not statistically significant for either missing 
tooth (p = 0.213). Similarly, no statistically significant difference was observed between males and females regarding the 
prevalence of endodontically treated FPMs (p = 0.831) 
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Table 4. Distribution of missing and endodontically treated first permanent molars according to age group and sex 

Category 
 

Missing Endodontic treated 
 

16 26 36 46 16 26 36 46 
n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%) 

Age group 
≤30 46 (21.3) 41 (18.6) 66 (23.7) 50 (19.8) 36 (38.7) 41 (37.6) 51 (47.7) 37 (37.0) 

30–50 102 (47.2) 123 (55.7) 145 (52.2) 140 (55.6) 51 (54.8) 58 (53.2) 52 (48.6) 50 (50.0) 
>50 68 (31.5) 57 (25.8) 67 (24.1) 62 (24.6) 6 (6.5) 10 (9.2) 4 (3.7) 13 (13.0) 

Sex 
Male 102 (47.2) 96 (43.4) 109 (39.2) 98 (38.9) 43 (46.2) 53 (48.6) 52 (48.6) 43 (43.0) 

Female 114 (52.8) 125 (56.6) 169 (60.8) 154 (61.1) 50 (53.8) 56 (51.4) 55 (51.4) 57 (57.0) 
 
Discussion  
The current study focused exclusively on the first permanent molars (FPMs), which play a crucial role in the oral cavity and 
are essential for the harmonious development of a dental arch and play a key part in an individual's oral and general health. 
The FPM is the first permanent tooth to erupt, and it exerts significant control over the teeth that emerge later, both behind 
and in front of it, since the other teeth are obligated to place themselves in relation to the already erupted first molar, 
frequently resulting in occlusion. FPM is also the largest tooth in the oral cavity, bearing the most occlusal load, and it 
affects the vertical distance between the maxilla and mandible, occlusal height, and esthetic dimensions. In addition, their 
extensive root surface area makes them important anchoring units in orthodontic treatment [12]. FPMs may be lost for 
several reasons, including Dental cavities, periodontal disorders, cracked teeth, mispositioned teeth, impacted teeth, 
retained deciduous teeth, orthodontic therapy, prosthetic considerations, supernumerary teeth, radiotherapy preparation, 
and other pathological conditions. Absence of FPMs hurts occlusion and is considered costly, time-consuming, and 
stressful for young children [13, 14].  
In the present study, the prevalence of missing FPMs was 19.4%, whereas 80.6% of the examined FPMs were present. The 
prevalence of missing FPMs observed in this study was lower than that reported in a previous study conducted among the 
Libyan population by Elbego AA et al., which found that 32% of FPMs were reported to be missing [15], as well as another 
study by El-Zuki M et al. [16]. present results are also lower than previous studies; Halicioglu K et al. [17], Rezaie M et al. 
[13], Safadi R et al. [18], Almugla YM. [6], and Atieh [19] showed 43.2%, 32.3%, 40%, 31.3%, 39.2%, and 57.1%, respectively. 
Differences in the prevalence of missing FPMs among studies may be attributed to variations in study populations, age 
distributions, sampling methods, geographical locations, and differences in access to preventive and restorative dental 
care. Several previous studies have focused primarily on younger populations, whereas the present study included a wider 
age range, from 13 to 82 years. These differences should be considered when comparing the findings of the present study 
with those of previous investigations. The present study found that missing PFMs were significantly more prevalent among 
females than among males. These findings were comparable to those of research conducted in a suburban area of Chennai, 
India [14], an urban population in South Brazil [20], and in northern Turkey [21], which also reported a higher prevalence of 
missing PFMs among females.  
One possible explanation is that females generally experience earlier pubertal development and earlier eruption of 
permanent teeth, which may result in longer exposure of FPMs to the oral environment and cariogenic challenges [22]. In 
contrast to the current results in Al Hofuf, Eastern Province [23], Saudi Arabia. Jizan region of Saudi Arabia [24], United Arab 
Emirates [25], Al-Madinah Al-Munawarah [26], and Greece [27]. This gap could be ascribed to the fact that prior research 
examined all teeth and did not focus on FPMs, as the current study did. As a result, their research included upper anterior 
teeth as well, which caught women's attention due to esthetic concerns, resulting in a larger female-to-male ratio in their 
studies [28]. Regarding dental arch, missing FPMs were significantly more prevalent in the mandibular arch than in the 
maxillary arch (21.3% vs. 17.6%). This finding is consistent with previous studies conducted by Elbego AA. [15], and Özmen 
et al. [21]. It was also noted that lower missing FPMs occurred more frequently than upper missing FPMs. These findings 
are also consistent with those of Saheeb et al. [18] (33.4% vs. 45.6%), Almugla YM. [6] (17.4% vs. 35.2%), Halicioglu K et al. 
[17] (15.08% vs. 26.8%), Safadi R et al. [18] (27.4% vs. 72.6%), and Rezaie M et al. [12] (22.6% vs. 33.5%). The increased 
susceptibility of mandibular FPMs to caries and subsequent tooth loss may be related to their eruption timings, 
morphology, and greater susceptibility to plaque accumulation in the mandibular posterior region.  However, the present 
finding differed from those reported by Årtun J and Thalib L. [29], Alesia K et al. [30], and Alshamrani HA et al. [31], who found 
(5.1%), (10.9%), and (5.2%), respectively, although not significantly. The investigation of FPMs was limited to initial caries 
that were not shown by the radiographic images employed, as well as preventive actions across national borders. 
Furthermore, FPM loss and decay were examined across a wide age range and with a large sample size. The variation 
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between studies could also be explained by differences in the demographic characteristics of the study populations, 
particularly age distribution, as well as variations in sample sizes, diagnostic methods, and the inclusion criteria used 
across studies [28].  
In the present research, OPG was employed to detect caries; nevertheless, this kind of imaging is not considered best for 
this specific purpose due to the lack of fine details and the inherent nature of OPG's two-dimensional illustration of a three-
dimensional object. Furthermore, the data used were obtained from only one source. In addition, this study was conducted 
retrospectively and was not accompanied by a clinical examination of the patients involved [14]. In addition, differences in 
oral health practices and preventive interventions, such as topical fluoride administration and the use of dental fissure 
sealants, should be promoted via regular oral health education programs for children. Accordingly, the study's conclusions 
suggest that dental professionals should strive to preserve the natural dentition as their ultimate goal. Epidemiological data 
based on the prevalence and distribution of endodontically treated teeth may provide valuable insights into oral health 
status, treatment needs, and patterns of dental care within a population [32].  
In the present study, endodontically treated first permanent molars (FPMs) represented 8.2% of all examined teeth, which 
was greater than the prevalence of 5.5% reported in a previous Libyan study conducted in 2020 [33]. Internationally, the 
prevalence of endodontically treated teeth varies considerably across different populations. In Finland, reported 
prevalences of root canal treatment have ranged from 6.6% [34,35] to 21.5% [ 36,37,38]. Other studies have reported lower 
prevalences, including 2.4% in the Spanish population [39], 2.0% in the Irish population [40], 3.7% in the Turkish population 
[41], 2.3% in the Kosovar population [42], 4.8% in the Dutch population [43], 6.3 % in the Saudi population [44], and 1.6% in 
the Sudanese population [45].In contrast, higher prevalence has been reported in the Belarusian population 20% [46], 12.2 
% in the Nigerian population [47] and 13.2 % in the Palestinian population [48]. The differences in the prevalence of 
endodontically treated teeth among populations may reflect variations in several factors, including age distribution, oral 
health status, access to dental services, treatment preferences, socioeconomic conditions, and healthcare systems. Age 
is particularly important when comparing findings across studies, as the likelihood of caries and the cumulative need for 
endodontic treatment generally increase with age. Therefore, differences in age distribution should be carefully considered 
when interpreting variations in the prevalence of endodontically treated teeth between populations.   
In the Present study, the prevalence of endodontically treated first permanent molars (FPMs) was slightly higher among 
males (8.5%) than females (8.0%); however, this difference was not statistically significant. This finding is consistent with 
the result reported by Samia in Libya [33] and several previous studies. [41, 45, 49]. In contrast, other studies have reported 
a higher prevalence of endodontically treated FPMs among females, as reported by Oglah F et al. in Baghdad [50] and data 
from another study [43,48]. These inconsistencies may be related to differences in study populations, age distributions, 
sampling methods, the types of teeth evaluated, and discrepancies in the study methodology, which counted the rate of 
missing FPMs as a percentage of all missing teeth rather than individually.  
A statistically significant association was observed between age group and endodontic treatment status (p = 0.001).  The 
highest prevalence of endodontically treated first permanent molars (FPMs) was observed among people aged 30-50 years 
(10.2%), followed by those aged ≤30 years (7.3%), whereas the lowest prevalence was found among participants over 50 
years (5.1%). These findings are consistent with the results reported by Oglah F et al. [50], who found the highest frequency 
of root canal treatment among individuals aged 26 - 49 years. Closely followed by the younger group (8 to 25 years), similarly, 
Farrel and Burk [51] reported the highest incidence of endodontic treatment among patients aged 21 to 30. Saunders and 
Saunders [52] also reported lower frequencies of endodontic treatments among patients younger than 25 and older than 
50 years. RCT is the therapy for endodontic disease, which develops throughout life; therefore, older people are more likely 
to have it. As a result, studies with senior participants [36,37,38] have a higher prevalence of RCTs compared to studies with 
younger participants [34,35,53]. Regarding dental arch, no statistically significant association was observed between 
dental arch and endodontic treatment status (p= 0.796), though mandibular FPMs showed a slightly greater prevalence of 
endodontic treatment (8.3%) than maxillary FPMs (8.1%). The absence of a statistically significant difference suggests that 
the observed variation may be due to random differences within the study sample. Previous studies have reported varying 
patterns regarding the distribution of endodontically treated teeth between the maxillary and mandibular arches. For 
example, Oglah F et al. [50] and Ingle and Taintor [54] reported higher proportions of treated maxillary FPMs (68%) and 
mandibular FPMs (32%).  
Furthermore, variations in the results of endodontically treated teeth rates may be attributed to variation in the types of 
teeth examined, the study population, age distribution, sample size, diagnostic criteria, as well as health care -relation 
factor. Despite the importance of these teeth, only a limited number of studies have investigated the prevalence and Status 
of FPMs, particularly among the adult population. To the best of our knowledge, this is the first study in Tripoli, Libya, to 
investigate the prevalence and distribution of different FPMS conditions, including caries, restoration, crowns, missing 
teeth, remaining root, and implant, in relation to demographic factors. Regarding age group, sex, and dental arch, the FPMs 
status was determined to be statistically significant in the current study. Females demonstrated higher proportions of 
restored and missing teeth compared with males, whereas males showed relatively higher proportions of remaining roots, 
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crowned teeth, and implants. Regarding dental arch, a significant association was found between tooth status and arch. 
The mandibular arch showed higher proportions of carious, restored, and missing FPMs, whereas the maxillary arch showed 
slightly higher proportions of intact teeth and prosthetic restorations. Early prevention measures beginning around the age 
of 6-7 years may help reduce the occurrence and progression of caries in permanent molars [30-32]. To prevent tooth decay 
and further caries progression in children's FPMs, regular dental care visits at intervals of no more than six months, together 
with appropriate preventive and restorative care, are recommended. First permanent molars are critical teeth in the mouth 
for maintaining the integrity of the dental arches; thus, they require special attention during dental examinations and 
comprehensive preventive measures, including fissure sealant, topical fluoride treatments, and effective home oral 
hygiene practices. 
 
Conclusion 
This study showed a considerable burden of dental conditions and previous dental treatment among the examined FPMs. 
While intact FPMs were the most common finding, a substantial proportion of FPMs were missing, restored, or 
endodontically treated. FPM status varied significantly according to age, sex, and dental arch, with older participants 
showing higher rates of missing FPMs and previous restorative treatment. Missing FPMs were more common among 
females and in the mandibular arch, whereas the prevalence of endodontically treated FPMs was mainly associated with 
age.  
 
Limitations 
The study was conducted in three private dental centres in Tripoli, where access to dental care and oral health awareness 
may differ from public access, which limits the generalizability of the results. Second, panoramic radiographs were used as 
the primary source of data without comprehensive clinical examination, which may have limited the detection and 
characterisation of certain dental conditions. Third, the limited availability of comparable studies from Libya, particularly 
from Tripoli, restricted comparisons with local data. 
 
Recommendations 
Future studies should include participants from both public and private dental facilities across different regions of Libya t o 
improve the representativeness of the findings. Clinical examinations should be combined with panoramic radiographs and 
standardised indices, such as the MFDS/DMFS index, where appropriate, to enhance diagnostic accuracy. Further research 
is also needed to establish national baseline data on the status of first permanent molars and to support evidence-based 
oral health planning and preventive strategies. 
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