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Abstract. – OBJECTIVE: This study investi-
gated the prevalence of dental caries in first per-
manent molars among children aged 7-14 years 
in Saudi Arabia. 

PATIENTS AND METHODS: This retrospec-
tive cross-sectional study included 6,089 pan-
oramic radiographs of boys and girls aged 7-14 
years who visited Riyadh Elm University Den-
tal Hospital in Riyadh. All the panoramic radio-
graphs were examined by five calibrated exam-
iners for caries, filling, missing, and pulp ther-
apy in the first permanent molars (FPMs). The 
Chi-square test was applied at a p<0.05. 

RESULTS: A total of 24,356 FPMs were eval-
uated from the panoramic radiograph, 69.5% of 
FPMs were sound, 22.5% were carious, and 7.3% 
were treated. The prevalence of decayed FPMs 
was 30.5%. A statistically significant difference 
in the status of FPM was observed across gen-
ders. Caries in the mandibular FPM was signifi-
cantly higher than those in the maxillary FPM at 
p<0.05. 

CONCLUSIONS: The prevalence of caries in 
the FPM was relatively high, and females had 
more decay than males. Additionally, the man-
dibular FPMs showed higher levels of caries 
than the upper FPMs.
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Introduction

Dental caries is a major global health burden 
affecting 2.3 billion people in their permanent 
teeth, and more than 530 million children have 
caries in primary teeth1. The development of 

dental caries is predominantly dependent on the 
availability of bacteria, fermentable sugars, and 
host factors2. Dental caries is typically initiated 
at and below the enamel, which is the result of 
a process where hydroxyapatite crystals are de-
mineralized by organic acids produced by biofilm 
bacteria3.  

The accumulation of food debris on occlusal 
surfaces and the retention of bacterial plaques 
can be related to occlusal morphological fea-
tures such as large crown size, deep groves, the 
posterior location in the mouth, and the opercu-
lum covering the distal half of the first perma-
nent molars (FPMs), which increases the risk of 
caries4. Dietary habits play a role in caries, as for 
example a cariogenic diet, such as sweet snacks, 
soft drinks, low fruit intake, and high intake 
of flavored milk. Moreover, poor oral hygiene, 
tooth brushing frequency, dental care behav-
iors, use of fluorides, some routine medications, 
systemic diseases, and the existence of molar 
incisor hypomineralization can increase the risk 
of caries in permanent first molars5,6. The prox-
imity of the first permanent molar can initiate 
the development of caries in second permanent 
molars and premolars5.

The FPMs are important teeth in the oral 
cavity for the harmonious development of the 
dental arch, carry the maximum occlusal load, 
and have esthetic features4. Due to their erup-
tive age and location, they are extremely prone 
to early carious lesions5. Loss of FPMs due to 
dental caries has adverse effects on occlusion, 
and is considered expensive, time consuming and 
traumatic for young children7. Due to the clinical 
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importance of FPMs, several studies4,8-10 across 
the world have advocated them in their caries 
prevalence study design.

Globally, the reported caries prevalence in 
FPM in Morocco, Sudan, Taiwan, and China is 
high, and Saudi Arabia is not significantly dif-
ferent from the reported literature. The estimat-
ed prevalence of dental caries among children 
living in Saudi Arabia is approximately 80%11. 
The prevalence of FPM caries in Saudi Arabia 
ranges from 16% to 35% in children aged 6-9 
years living in Riyadh city12,13 and 67% in those 
aged 9 years living in Jeddah7. Among 7-8 years 
schoolchildren living in Skaka, 56% reported the 
prevalence of FPMs with caries exclusively in the 
enamel and a very low prevalence of caries reach-
ing the pulp14. In Abha, 66.4% of schoolchildren 
aged 7-10 years had caries in the FPM15.

Data regarding FPM caries prevalence in Sau-
di Arabia are still limited by variations in the 
results published due to different indices used to 
measure dental caries, variation in age, number 
of study groups, and lack of published reports 
in some regions of the country. This subject of 
interest still needs more research to set baseline 
data for future national epidemiological studies. 
Our study aimed at evaluating the prevalence 
of dental caries in children aged 7-14 years who 
visited Riyadh Elm University clinics. 

 
Patients and Methods

A total of 7,422 patients aged 7-14 years who 
attended the University Hospital of Riyadh Elm 
University between January 2016 and December 
2019 were reviewed. The selection criteria includ-
ed male and female children, not having any or-
thodontic appliance. Orthopantomogram (OPG) 
with severe overlapping, or any other cause that 
resulted in unreliable diagnosis were excluded. 
All radiographs were classified according to pa-

tient age, sex, and stage of caries. No time re-
strictions were imposed on the observers. Each 
FPM was evaluated and scored using a 9-point 
scale as follows: 1, sound; 2, moderate caries; 3, 
caries extensive (close to the pulp); 4, restored; 5, 
root canal treatment; 6, pulpotomized; 7, apexi-
fication; 8, remaining root; 9, missing/extracted.

Of the 7,422 patients’ records, 6,089 were 
included in the study, 102 were excluded due 
to the presence of orthodontic appliance, 510 
unerupted/partially erupted FPM, 275 distorted 
panoramic radiographs, and 446 panoramic ra-
diographs were not found. For standardization of 
the measurements, all examiners were calibrated 
by reading 20 radiographs separately, and the 
examiner re-read a sample of five panoramic 
radiographs after 1 week, and 100% agreement 
was obtained. 

Statistical Analysis 
Descriptive statistics of frequency distribution 

and percentages were calculated for categorical 
variables, and the Chi-square test was applied 
to assess the difference between the variables. A 
value of p<0.05, was considered significant for 
all statistical purposes. All statistical analyses 
were carried out using the SPSS version 25 data 
processing software (IBM corp., Armonk, NY, 
USA).

Results

A total of 6,089 OPG were evaluated; 2,827 
were male and 3,262 were female (Table I). There 
was no significant difference between the male 
and female participants.

The mean age of the study sample was 
10.69±2.16 years. The distribution of the patients 
based on age groups and the frequency indicated 
that the highest age of the patients who frequently 
visited the clinics was 12 years (Figure 1).

                         Male                          Female                         Total

 Year N % N % N %

2016   353  12.5% 586  18.0%   939  15.4%
2017   702  24.8% 853  26.1% 1,555  25.5%
2018   994  35.2% 999  30.6% 1,993  32.7%
2019   778  27.5% 824  25.3% 1,602  26.3%
Total 2,827 100.0% 3,262 100.0% 6,089 100.0%

Table I. Distribution of patients based on year and sex.
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Of the 24,356 FPMs examined from the 
OPGs, 69.5% were sound (n=16,933), 19.4% had 
moderate caries, 3.1% had caries reaching the 
pulp, 6.3% had fillings, and combined root ca-
nal treatment, apexification, and pulpotomy in 
the FPMs accounted for 1.4% of the total teeth 
examined. The percentage of missing/extracted 
FPMs due to caries was only 0.3% (Table II). 
The prevalence of decayed FPM was 30.5% 
(Tables III-IV).

Females had more decayed teeth than the male 
participants, and there was a statistically signifi-
cant difference across sexes in the status of FPM 
at the 0.05 significance level, and the mandibular 
FPMs showed significantly more caries than the 
upper FPMs (Table V).

Discussion

This retrospective study investigated the 
prevalence of dental caries, exclusively in FPMs 
among children aged 7-14 years who visited Ri-
yadh Elm University clinics between 2016 and 
2019, based on panoramic radiographs. Since 
FPMs are the first permanent molar to erupt 
in the oral cavity, they play a key role in es-
tablishing vertical occlusal relationships. Loss 
of first permanent molars, because of dental 
caries, negatively affects both arches and has 
adverse effects on occlusion. Also, early loss of 
first permanent molars creates periodontal prob-
lems. Moreover, the condition of these teeth can 
provide the overall oral health condition of the 
individual, as they are more susceptible to caries 
due to their morphological and chronological 
characteristics16. 

The prevalence of decayed or filled FPMs in 
children in our study was 30.5%, which is com-
parable with a previous local study by Alwayli 
et al13 among 35.4% of schoolgirls and 16.5% of 
schoolboys in Riyadh. Locally, different prev-
alence rates have been reported in different re-
gions of Saudi Arabia. Al-Samadani and Ahmad2 
reported a 75.7% prevalence of dental caries in 
children aged 9-12 years in Jeddah, Saudi Arabia. 

In the Eastern province, Dammam, the reported 
prevalence was 49.8% among children aged 8-12 

Figure 1. Distribution of the patients based on age.

Table II. Distribution of the first molars based on clinical 
conditions.

 Conditions N %

Sound 16,933 69.5%
Caries moderate 4,729 19.4%
Caries extensive (pulp) 749 3.1%
Restored 1,546 6.3%
Root canal treatment 185 0.8%
Pulpotomized 50 0.2%
Apexification 5 0.0%
Remaining Roots 95 0.4%
Missing/extracted 64 0.3%
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years17. In Abha, South of Saudi Arabia, 66.4% of 
7-10-year-old school children had carious FPMs15. 
In Skaka, North of Saudi Arabia, 75% of FPMs 
had caries, mainly in enamel14. These differences 
between studies can be attributed to differences 
in study design, sample size, age groups, and 
geographic location of the study setting. Globally, 
the various prevalence of caries in FPMs have 
been reported 51.2% in Turkey18, 52% in Taiwan9, 
61% in Sudan8, and 77% in Pakistan19. The differ-
ences in socioeconomic status, access to dental 

services, and type of diet worldwide could be a 
possible explanation for the variation in caries 
prevalence.

Mandibular FPMs showed significantly high-
er caries prevalence than upper FPMs in the 
present study, which is consistent with previous 
studies12,15,18. Mandibular FPM has more pits and 
fissures and generally erupts earlier than their 
maxillary counterparts. Therefore, it is exposed 
to the oral environment for a longer time, increas-
ing its susceptibility to caries15. 

                        Male                     Female                   Total

  N % N % p N %

Status Sound  7,977  70.5% 8,956  68.6% 0.001 16,933  69.5%
 Decayed  3,331  29.5% 4,092  31.4%   7,423  30.5%
 Total 11,308 100.0% 13,048 100.0%  24,356 100.0%

Table III. Presence of caries in the first permanent molars.

                        Sound                    Decayed                   Total

  N % N % p N %

Year 2016  2,495  14.7% 1,261  17.0% < 0.001  3,756  15.4%
 2017  4,300  25.4% 1,920  25.9%   6,220  25.5%
 2018  5,627  33.2% 2,345  31.6%   7,972  32.7%
 2019  4,511  26.6% 1,897  25.6%   6,408  26.3%
 Total 16,933 100.0% 7,423 100.0%  24,356 100.0%

Table IV. Status of the first permanent molars in different years.

UR, upper right; UL, upper left; LL, lower left; LR, lower right.

                       Male                  Female                   Total

 Status of FPM N % N % p N %

UR Sound 2,090 74.2% 2,429 74.9% 0.001 4,519 74.6%
 Decayed 599 21.3% 610 18.8%  1,209 19.9%
 Treated 128 4.5% 205 6.3%  333 5.5%
 Total 2,817 100.0% 3,244 100.0%  6,061 100.0%
UL Sound 2,138 75.9% 2,434 74.9% 0.049 4,572 75.4%
 Decayed 540 19.2% 605 18.6%  1,145 18.9%
 Treated 140 5.0% 209 6.4%  349 5.8%
 Total 2,818 100.0% 3,248 100.0%  6,066 100.0%
LL Sound 1,851 65.9% 2,004 62.1% < 0.001 3,855 63.9%
 Decayed 745 26.5% 892 27.7%  1,637 27.1%
 Treated 211 7.5% 329 10.2%  540 9.0%
 Total 2,807 100.0% 3,225 100.0%  6,032 100.0%
LR Sound 1,898 67.5% 2,089 64.7% < 0.001 3,987 66.0%
 Decayed 699 24.9% 788 24.4%  1,487 24.6%
 Treated 214 7.6% 350 10.8%  564 9.3%
 Total 2,811 100.0% 3,227 100.0%  6,038 100.0%

Table V. Status of the first permanent molars in different sexes.
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In our study, decayed FPMs were present in 
2% of the 7-year-old children. However, the car-
ies experience increased with age; for example, 
14-year-old children had 18.9% of carious FPMs. 
The role of preventative measures in children at an 
early age is emphasized as fissure sealants, fluoride 
application, good oral hygiene practices, and good 
dietary habits can help to reduce dental caries. The 
results comparable with those of our study were 
found by Al-Samadani and Ahmad2, who reported 
increased caries experience with age from 9 to 12 
years. Moreover, Togoo et al15 reported that the 
prevalence of dental caries in FPMs increased with 
age with caries levels of 1.88, 2.48, 2.88, and 3.04 
at ages 7, 8, 9, and 10 years, respectively. 

The caries experience among children was 
measured by Al-Sadhan20 in the Riyadh region. 
He found that the prevalence of caries was sig-
nificantly higher in boys than in girls aged 12-14 
years. Akapta et al21 observed contrasting results 
in Riyadh. They found that the mean decayed 
missing filled teeth was higher in girls than in 
boys; however, the difference was not statistical-
ly significant. Similar results were observed in a 
study conducted by Aras and Dogan18 in Turkey, 
in which the number of carious teeth was signifi-
cantly higher in girls than in boys. 

Comparable outcomes were observed in the 
present study. The number of decayed and treated 
FPMs was 3,659 in girls and 3,276 in boys. In this 
study, 65% of girls and 56% of boys aged 7 years 
had erupted FPM. This explains the higher prev-
alence of carious FPMs in boys, whose eruption 
was found to be delayed in this study.

Limitations
Our study has some limitations. This study 

relied mainly on the radiography records of 
7-14-year-olds from single hospital. Therefore, 
care must be exercised when extrapolating the 
results of this research to a broader child pop-
ulation. Furthermore, psychosocial, behavioral, 
and clinical characteristics related with FPMs 
caries in children were not included in this inves-
tigation. Hence future research should consider 
large multicenter studies encompassing many age 
groups and FPM caries-related variables.

Conclusions

The prevalence of dental caries in the FPMs 
is relatively high, and female children had more 
decay than males. Additionally, the mandibular 

FPMs showed higher levels of caries than the 
upper FPMs. More attention to caries preventive 
measures is important to reduce the incidence of 
dental caries.  

Conflict of Interest
The Authors declare that they have no conflict of interests.

Acknowledgements
Authors would like to thank research and innovation cen-
ter of Riyadh Elm University for supporting and granting 
this study.

Funding
This research received no external funding.

Ethics Approval
The study was conducted according to the guidelines of the 
Declaration of Helsinki and approved by the Research and 
Innovation Center of Riyadh Elm University (registration 
No. SRS\2020\42).

Data Availability Statement
All the data was retrieved from the university hospitals of 
Riyadh Elm University.

ORCID ID 
Mohammad Abdul Baseer: 0000-0002- 8115-6810.

Authors’ Contribution
Sarah Mubaraki: conception and design of the study, acqui-
sition of data, analysis, and interpretation of data, drafting 
the article, supervision, and final approval. Rahaf AlOly-
an: Acquisition of data, revising the paper, final approval. 
Jumana Albrekeit: Interpretation of data, revising the arti-
cle, final approval. Souad AlFouzan: Acquisition of data, 
analysis and interpretation of data. Magdolin Abosharkh: 
Acquisition of data, drafting the article, final approval. 
Norah Alsaeri: Acquisition of data, drafting the article, fi-
nal approval. Mohammad Abdul Baseer: Analysis and in-
terpretation of data, drafting the article and final approval.

References

 1) GBD 2017 Disease and Injury Incidence and 
Prevalence Collaborators. Global, regional, and 
national incidence, prevalence, and years lived 
with disability for 354 diseases and injuries for 
195 countries and territories, 1990–2017: a sys-
tematic analysis for the Global Burden of Disease 
Study. Lancet 2018; 392: 1789-858.



Prevalence of caries in first permanent molar among children in Saudi Arabia

7555

  2)  Al-Samadani KH, Ahmad MS. Prevalence of first 
permanent molar caries in and its relationship to 
the dental knowledge of 9-12-year-olds from Jed-
dah, kingdom of Saudi Arabia. ISRN Dent 2012; 
2012: 391068.

 3) Pitts NB, Zero DT, Marsh PD, Ekstrand K, Wein-
traub JA, Ramos-Gomez F, Tagami J, Twetman 
S, Tsakos G, Ismail A. Dental caries. Nat Rev Dis 
Primers 2017; 25: 17030.

  4)  Mimoza C and Vito MA. “The first permanent mo-
lar most affected by dental caries-A longitudinal 
study. Int J Dent Med 2018; 4: 36-41.

 5) Llena C, Calabuig E, Sanz JL, Melo M. Risk Fac-
tors Associated with Carious Lesions in Perma-
nent First Molars in Children: A Seven-Year Ret-
rospective Cohort Study. Int J Environ Res Public 
Health 2020; 17: 1421.

 6) Nazir MA, Bakhurji E, Gaffar BO, Al-Ansari A, 
Al-Khalifa KS. First Permanent Molar Caries and 
its Association with Carious Lesions in Other Per-
manent Teeth. J Clin Diagnostic Res 2019; 13: 
36-39.

 7) Schwendicke F, Frencken J, Innes N (eds): Car-
ies Excavation: Evolution of Treating Cavitated 
Carious Lesions. Monogr Oral Sci. Basel, Karger, 
2018.

 8)  Abuaffan AH, Hayder S, Hussen AA, Ibrahim TA. 
Prevalence of dental caries of the first permanent 
molars among 6-14 years old Sudanese children.  
Indian J Dent Educ 2018; 11: 13-16.

 9) Warren JJ, Hand JS, Yao JH. First-molar caries 
experience  among  Taiwanese  first-grade  chil-
dren. ASDC J Dent Child 1997; 64: 425-428. 

10)  Wang JD, Chen X, Frencken J, Du MQ, Chen Z. 
Dental caries and first permanent molar pit and 
fissure morphology  in 7-  to 8-year-old children 
in Wuhan, China. Int J Oral Sci 2012; 4: 157-
160.

11)  Al Agili DE. A systematic review of popula-
tion-based dental caries studies among children 
in Saudi Arabia. Saudi Dent J 2013; 25: 3-11.

12) Aldossary MS, Alamri AA, Alshiha SA, Hattan 
MA, Alfraih YK, Alwayli HM. Prevalence of Den-
tal Caries and Fissure Sealants in the First Per-
manent Molars among Male Children in Riyadh, 

Kingdom of Saudi Arabia. Int J Clin Pediatr Dent 
2018; 11: 365-370.

13) Alwayli HM, Alshiha SA, Alfraih YK, Hattan MA, 
Alamri  AA,  Aldossary  MS.  A  survey  of  fissure 
sealants and dental caries prevalence in the first 
permanent molars among primary school girls in 
Riyadh, Saudi Arabia. Eur J Dent 2017; 11: 455-
460.

14) Gudipaneni RK, Alkuwaykibi AS, Patil SR, Assiry 
A, Alam MK, Vundavalli S. Assessment of caries 
spectrum of first permanent molars in 7-to 8-year-
old school children in northern Saudi Arabia: A 
cross-sectional study. Pesqui Bras Odontopedi-
atria Clín 2020; 20: e4800.

15) Togoo RA, Yaseen SM, Zakirulla M, Al Garni F, 
Khoraj AL, Meer A. Prevalance of first permanent 
molar caries among 7-10 years old school going 
boys in Abha city, Saudi Arabia. J Int Oral Health 
2011; 3: 29-34.

16) Desai VC, Reddy RE, Manjula M, Saheb SH. 
Prevalence  of  dental  caries  in  first  and  second 
permanent molars. Int J Res Med Sci 2014; 2: 
514-520.

17) Khan S, Farooq I, Arjaie A, Khabeer A, Faroo-
qi A. Prevalence of first permanent molar caries 
among 8 to 12 years old school-going Children 
living in Dammam, Kingdom of Saudi Arabia. Ann 
Jinnah Sindh Med Uni 2017; 3: 18-21.

18) Aras A, Dogan MS. Caries prevalence and se-
verity in immature permanent first molar teeth in 
Sanliurfa city, Turkey. J Dent Indones 2020; 27: 
13-16.

19) Ali NS, Ali NS, Khan M, Qamaruddin I, Askary 
H, Sajwani A. Prevalence of Dental Caries in the 
first permanent molars  in children between 8-12 
years. J Pak Dent Assoc 2013; 22: 119-123.

20) Al-Sadhan S. Dental caries prevalence among 
12–14-year-old schoolchildren in Riyadh: a 14-year 
follow-up study of the oral health survey of Saudi 
Arabia phase I. Saudi Dent J 2006; 18: 2-7.

21) Akpata ES, al-Shammery AR, Saeed HI. Dental 
caries, sugar consumption and restorative den-
tal care in 12-13-year-old children in Riyadh, Sau-
di Arabia. Community Dent Oral Epidemiol 1992; 
20: 343-346.


