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Abstract

Background: Oral diseases and traumatic injuries are serious public health problems, especially
when talking about children. The most widespread oral disease in developing countries has been
found to be dental caries. The maintenance of healthy permanent molars is very important. DMFT
and PUFA index can be used to determine the caries status and severity in untreated carious teeth
of an individual. Aims: to discover the prevalence and severity of dental caries in permanent first
molars amongst 8—10 years of children in Al- Najaf city, Iraq. Materials and methods: This was
a cross-sectional descriptive survey that included 1232 children between the age group 8-10 years
from schools of Al-Najaf, Iraq. Dental caries was assessed using DMFT index, and the severity of
caries was evaluated by PUFA index for permanent first molars. Result: The prevalence of first
permanent molar caries in Al-Najaf city was 56.1% (n=691) out of 817 children of 8-10 years of
age were affected with caries evaluated using DMFT index. The severity of first permanent molar
caries (PUFA index) was found to be 38.7 %. That is the children had more severe first permanent
molar caries. Conclusion: Caries prevalence and severity increase with age. PUFA index is an
effective index in evaluating the clinical sequel of untreated carious teeth and helps better treatment
plans for a socially deprived group of society.
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Introduction

Dental caries is a demineralization of the inorganic part of the tooth with the dissolution of the
organic substance depending on interaction of several factors [1-2]. these multiple factors that
include tooth morphology, bacteria, etc., and other offending factors including diet and genetic
predisposition [3]. It is the most prevalent chronic disease affecting persons of both gender in all
races and every age group [4-5]. First permanent molars (FPMs) have a key role in establishing
dental occlusion. They are very prone to caries because of their anatomical structure and early
eruption. As a result, many children have to visit the dentist and often require (FPMs) restoration
or extraction. Hence, the estimation of dental caries in FPMs at individual and community levels
could help to understand the pattern and severity of dental caries [6-7]. The development of the
FPM begins in intrauterine life. As radiographic investigations have shown, the crypts of the FPMs
can be seen at birth in the territory of the second primary molars, in addition to the germs of the
deciduous teeth. At first, the crypts of the maxillary FPMs are oriented high in the maxilla, above
and behind the germ of the second deciduous molar, and the crypts of the mandibular ones are
found below the anterior border of the ramus of the mandible [7-8]. The eruption of the FPM is a
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unique morphological and functional event because it simultaneously establishes the distal limit
of the canine and premolar segment and the mesial limit of the molar teeth [9]. It not only achieves
the only stable posterior occlusal stops, but it contributes to accomplishing the consistency
between the anterior determinant (the teeth) and the posterior determinant (the temporomandibular
joint) of occlusion [10]. Today, it has become increasingly necessary to identify methods that allow
large population studies to collect data on dental caries more efficiently. This would represent a
savings in economic resources and health staff work time. Epidemiological studies are considered
of the utmost importance for dental public health because they constitute the only source of exact
information on the frequency and distribution of oral diseases, providing the basis for the
assessment of treatment needs [11]. The Decayed Missing Filled Surfaces/Teeth (DMFT) index
has been in use and is well established as the leading measure of caries experience in dental
epidemiology and it is the most commonly used tool in caries assessment [12]. But it fails to record
information on the clinical consequences of untreated dental caries, such as pulpal involvement,
dental abscess and sepsis which may be more serious than the caries lesions themselves. A deep
carious lesion with pulpal involvement is still considered as “caries in dentin” and pulpal
involvement is not included in the caries scoring system even in the latest edition of WHO-Oral
Health Surveys-Basic Methods. In order to improve the accuracy of the caries diagnosis, Monse
et al. [13] introduced a new index which could quantify the various advanced stages of a carious
lesion, namely “PUFA” index. This index records (P - Pulpal involvement, U - Ulceration, F -
Fistula and A - Abscess). pufa/PUFA is an index, which is used to assess the presence of oral
conditions arising from untreated dental caries. Despite the fact that a vast number of surveys on
schoolchildren in India have been done to study the frequency of dental caries and caries
experience [14-15]. The aim of the present study was to determine the prevalence of dental caries
and untreated dental caries among schoolchildren in the primary school of Najaf city, Iraq and to
collect the basic data on clinical consequences of untreated dental caries among them using DMFT
and PUFA index.

Materials and Methods

Study design

The study was conducted in 11 December 2022 to 21 may 2023, in Najaf City in Iraq. Data was
collected from children at the age of (8-10) years in several primary schools which were selected
randomly from different areas of the city (six schools for boys) and (six schools for girls). The
study received ethical clearance from the Local Committee of Collage of Dentistry of Kufa
University. Written informed consent was obtained from parents/guardians prior to the conduct of
the study after the explanation of the study objectives. Furthermore, school authorities were
approached to obtain permission to conduct the study.

Sampling and Sample Size

In AL-Najaf city, 6 primary public schools (schools for boys) and (schools for girls). They were
randomly selected among schools which were easily assessable and in secure areas. A cross-
sectional study was carried out in a total sample of 1232 children, about 682 girls and 550 boys.
All children were examined on the ordinary upright chair individually with the help of a sterilized
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mouth mirror and no. 23 explorers in natural daylight. Dental caries was assessed using the DMFT
index, and the severity of caries was evaluated by PUFA index for permanent first molars. Initial
caries lesions were not scored Teeth presenting with early stages of cavitation, but where the ball
end probe could not enter were not scored as caries, the criteria for the PUFA/pufa index were
applied without the use of instruments.

Dental caries

Dental caries Clinical examination were performed using plane mouth dental mirrors and CPI
probe. Systematic approach of examination for dental caries were performed starting from the
upper right side to the upper left side in orderly manner, then to the lower teeth in the same manner.
Examinations included all surfaces of teeth. A tooth was considered to be present when any part
of the tooth was visible. An alphabetical coding system was applied for primary, and numbers for
the permanent teeth [16].

Dental caries indices: tooth (DMFT) and PUFA Index

The diagnostic criteria for caries are based on the oral Health Organization (WHO). The child’s
caries was measured by dmft and DMFT indices. Descriptive findings are reported in terms of
frequencies and percentages, as well as means and standard deviations. Data were analyzed using
SPSS version 16.A Chi-square test was used, whereas a p-value less than 0.05 were considered
significant [17]. PUFA is an index used to assess the presence of oral conditions resulting from
untreated caries. The index is recorded separately from the DMFT/dmft and scores the presence of
either a visible pulp, ulceration of the oral mucosa due to root fragments, a fistula or an abscess
[18].

P/: Pulpal involvement is recorded when the opening of the pulp chamber is visible or when the
coronal tooth structures have been destroyed by the carious process and only roots or root
fragments are left. No probing is performed to diagnose pulpal involvement.

Uz Ulceration due to trauma from sharp pieces of tooth is recorded when sharp edges of a
dislocated tooth with pulpal involvement or root fragments have caused traumatic ulceration of the
surrounding soft tissues, e.g., tongue or buccal mucosa.

FA: Fistula is scored when a pus releasing sinus tract related to a tooth with pulpal involvement is
present.

A/a: Abscess is scored when a pus containing swelling related to a tooth with pulpal involvement
is present [13, 15, 19].

Results

This cross-sectional descriptive survey was conducted amongst 1232 children of 8-10 years in Al-
Najaf city, Iraq. The data obtained (table 1)were systematically compiled. The prevalence of first
permanent molar caries in Al-Najaf city was 56.1% (n=691) out of 1232 children of 8-10 years of
age were affected with caries evaluated using DMFT index figure (1).

Tablel: Gender caries distribution of the study subjects

Samples n % Samples n %
Total number | 1232 | 100 Total Caries teeth 691 | 56.1
Female 682 55.35 | Female Caries teeth | 341 | 49.34
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Figure 1:gender caries distribution

Analysis using DMFT index
After the age group - wise allotment of male children who experienced first permanent molar caries
, prevalence amongst 8-9 years 22.8% and 9-10 years 33.3% was found from total number of 1232,
which shows that the occurrence of caries is reasonably less in the 1% year after the eruption of the
tooth, this drastically increases at 8-10 years of age. Table (2) shows the decayed element was
greatest amongst all the groups; the missing component was almost 6.14%, showing amongst 8-
10 years of age group. Table (2) also shows significant difference between age range in males and
females. At the same time, the filled component was nominal compared to the untreated carious
lesion. After gender-wise distribution of children in age of 8-10 years for total caries exposure,
present study showed that males (figure 2) were affected more than females (figure 3) 52% and
48%, respectively (figure 4).

Table 2: male and female DMFT destribution of study

gender | Age range | Decayed | missing | Filled | X? P value
Male |8-9years |24% 0.91% 0.91% | 33.014 | 0.001*
9-10 years | 28% 2.7% 3.6% | 33.864
female | 8-9 years | 20% 0.6% 0.88% | 33.014 | 0.002*
9-10 years | 28% 1.9% 3.4% | 33.864
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Figure 3: DMFT female prevalence

Figure 4: Dental caries of permanent first molar

Analysis using PUFA index

On gender-wise distribution 8-9 years old male school children, table (3) and figure (5) shows the
total PUFA score which pulp involvement (figure 7) was 9.1% and in 9-10 years old 11.85%. On
gender-wise distribution, the PUFA score in females (figure 6) was 16.86% in age range 8-9 years,
but in 9-10 years was 21.7%. while ulceration (figure 8), fistula and abscess (figure 8) in male
(8.2%,7.56%,9.3%) respectively and female children school (7%,5.9%,8.4%) respectively were in
small proportions as shown also in table (3). there is a significant difference between the age range
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in males and females.
Table 3: Male and Female PUFA Distribution

Gender | Age Pulp Ulceration(U) | Fistula(F) | Abscess(A) | X2 P value
range | involvement
P)
Male 8-9 9.1% 3.2% 3.2% 4.1% 27.561 | 0.0002*
years
9-10 11.8% 5% 4.36% 5.2% 26.205
years
Female | 8-9 8% 2.9% 2.6% 3.2% 28.251 | 0.0012%*
years
9-10 9.8% 4.1% 3.3% 5.2% 29.854
years

Male age range PUFA distribution
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Figure 5: male PUFA Distribution

Female age range PUFA distribution
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Figure 6: Female PUFA Distribution
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Figure 7: Pulp involvement in permanent first molar

Figure 9: fistula abscess

Table (4) shows the mean and standard deviation of DMFT and PUFA Index in the difference sex
and comparing between it. There are significant differences between males and female's children
primary school in totally in two indices.

Table 4. Shows sex comparison in DMFT and PUFA indeces

Variables | Gender | Mean + SD SE | P*-value
DMFT Male 3.25+1.75 0.55 |0.01
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Female | 2.89+1.15 0.45
PUFA Male 1.24+ 1 0.38 | 0.05
Female | 1.17+0.78 0.45

Discussion

Due to the timing of permanent first molar eruption, it is first in a queue of permanent dentition. It
exhibits superior control over the teeth that erupt later [20]. First permanent molar plays a crucial
role in maintaining the dental and overall health of a person. They take maximum occlusal forces
and are situated in the oral cavity such that they control the vertical distance, the vertical
dimension, aesthetic proportions as well as the best source of anchorage [21]. This cross-sectional
study assessed the effects of caries and its clinical effects using both DMFT and PUFA indices on
primary school children 8-10 years old sample related to permanent first molars. There was
statistically highly significant between the age range 8-9 years worse in DMFT in both female and
male children school, also there is statistically significant of DMFT and PUF A mean score between
male and female. The mean DMFT score in first permanent molars of male and female were 3.25
and 2.8 9 respectively, while PUFA mean score in male and female were 1.24 and 1.17
respectively. In this study, the first time have reported the DMFT with PUFA indices for first
permanent molars in Iraq. Others studies in Iraq have reported DMFT index on mixed dentition
primary and permanent teeth [22-25]. When comparing Our results to reported prevalence in other
countries, it was noted to be relatively higher. A Abuaffan et al. in Sudan reported a prevalence of
61%, while Rafi et al. in Abha City, Kingdom of Saudi Arabia (KSA) reported a prevalence of
66.4% [26-27], whereas in Central Africa, Que et al. reported prevalence was 68.79% [28]. Joshi
et al., showing that dental caries prevalence was 69.12% with high frequency in boys 70.01% than
in girls (68.22%) [29]. All of the reported differences in prevalence could be attributed to
sociodemographic factors, different sample sizes, different ages, diagnostic criteria, or statistical
methods. Chukwu et al. showed that the permanent first molars are responsible for 42% of all
extractions because of caries which is the highest percentage of all other teeth [30]. Salih. showed
dental caries was significantly more prevalent (DMFT) in first permanent molars [31]. Elfseyie et
al showed the different permanent dental caries result between upper and lower but its 50% totally
in Benghazi, Libya which is so close to our DMFT prevalence [32]. Al Mansour revealed a high
overall prevalence of dental caries of FPMs among 5-12-year-old children 42% [7]. All of the
reported differences in prevalence could be attributed to sociodemographic factors, different
sample sizes, different ages, diagnostic criteria, or statistical methods. The need for advanced
diagnostic criteria for dental caries assessment was fulfilled by the PUFA index. International
caries detection systems have focused more to develop more sensitive diagnostic standards since
the last decade, which aids in identifying carious lesions at an early stage [33-34]. This study had
employed the PUFA index to assess the complications of teeth which are untreated. The only study
has reported pufa index in preschool children in diwanya city /Iraq by Kadhem [35].

On age-wise distribution of PUFA score, we found that children of age 9-10 years had the highest
scores 21.6% compared to 8-9 years 17.1%. It signifies minimal awareness, negligence for oral
health and lack of dental health education. Baginska et al found similar results when prevalence
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and experience of the pufa index in primary dentition were evaluated [36]. Monse et al., showed
the prevalence of PUFA amongst 6-12 years was 85% [13]. Ramazani & Rezaei showed the Males
and females showed no significant differences in terms of prevalence or severity of untreated
dental caries (P > 0.05) which disagree with our research [37]. Clinical consequences of untreated
dental caries (mean PUFA) were considerably more common when all upper and lower first
permanent molars of MIH-positive patients were evaluated highly significant agree with our study
[38]. Thaker et al., demonstrated the prevalence of first permanent molar caries in Vadodara city
was 55.38%; of children of 8-10 years of age were affected with caries evaluated using DMFT
index. The severity of first permanent molar caries (PUFA index) was found to be 56.22% which
it had more severe first permanent molar caries than us [39]. The reason for our result in DMFT
and PUFA indices score (in public schools) may be due to lack of understanding amongst parents
and teachers, no accessibility of free routine dental checkups and more staple food than the junk
food packets available. Awareness lectures should be given to the teaching staff in schools about
importance of teeth and their protection at an early age.

Conclusion

The current research focused on the prevalence and severity of dental caries in permanent first
molars, and results suggest that there is a lack of awareness amongst children, parents and teachers
regarding the importance of maintaining good oral hygiene. During the mixed dentition period,
permanent first molars are the most common teeth found to be neglected because of misjudgment
between deciduous and permanent dentition. Hence, school-based educational and awareness
programs are needed not only for children but also for parents and teachers. PUFA index is found
to be effective in evaluating clinical consequences of untreated caries and help to plan treatment
programs.

Ethical approval and consent of the participants

The current work is approved by university Kufa , number:253, year: 2023, 19 December
Availability of data and material

Further data are available on request from the corresponding author on reasonable request
Financial support and sponsorship

Nil.

Contflicts of interest

There are no conflicts of interest.

References

1. Badri P, Saltaji H, Flores-Mir C, Amin M. Factors affecting children's adherence to regular
dental attendance: a systematic review. The Journal of the American Dental Association.
2014 Aug 1;145(8):817-28. https://doi.org/10.14219/jada.2014.49

2. Kliegman, R. M., B. Staton, and J. Gene. "Nelson textbook of pediatrics. 20th." Neurology
part p (2015): 2863-74.

3. Altaf G, Garg S, Saraf BG, Sheoran N, Beg A, Anand M. Clinical study of pit and fissure
morphology and its relationship with caries prevalence in young permanent first molars.

441 | ©2024 The Authors

Romanian Journal of Diabetes, Nutrition and Metabolic Diseases :: https://jrdiabet.ro/



Rom J Diabetes Nutr Metab Dis. 2024; Volume 31, Issue 1

Journal of South Asian Association of Pediatric Dentistry. 2019 Jul;2(2):57.
DOI: 10.5005/jp-journals-10077-3032

4. Marcdante K, Kliegman RM, Jenson H, Behrman R. Essentials of pediatrics. Elsevier,
Philadelphia. 2015;11(14):231.

5. Masthan K. 2011. Textbook of pediatric oral pathology. 1st ed. Jaypee Brothers Medical
Publishers.

6. Gudipaneni, R.K., Alkuwaykibi, A.S., Ganji, K.K. et al. Assessment of caries diagnostic
thresholds of DMFT, ICDAS II and CAST in the estimation of caries prevalence rate in
first permanent molars in early permanent dentition—a cross-sectional study. BMC Oral
Health 22, 133 (2022). https://doi.org/10.1186/s12903-022-02134-0

7. Al Mansour, Mariam Nabeel. "Severity and Pattern of Dental Caries of the First Permanent
Molars among 5—12-Year-Old Children attending Dubai Dental Hospital in the United
Arab Emirates." PhD diss., 2022. https://repository.mbru.ac.ae/handle/1/1006

8. Shanthala, B. M. (Ed.). McDonald and Avery's Dentistry for the Child and Adolescent--E
Book: Second South Asia Edition. (2019). Elsevier Health Sciences.

9. Wuollet, Emma. "Molar-Incisor Hypomineralization: Observations from groups of Finnish
children and a treatment practice survey among Finnish dentists." (2020).
http://hdl.handle.net/10138/317379

10. Stoica, S. N., Nimigean, V., Virlan, M. J. R., & Nimigean, V. R. (2022). The Pathology of
the First Permanent Molar during the Mixed Dentition Stage. Applied Sciences, (2022).
13(1), 483. https://doi.org/10.3390/app13010483

11. Digka, A., Sakka, D., & Lyroudia, K. (2020). Histological assessment of human
regenerative endodontic procedures (REP) of immature permanent teeth with necrotic
pulp/apical periodontitis: A systematic review. Australian Endodontic Journal, (2020)
46(1), 140-153. https://doi.org/10.1111/aej.12371

12. Milona, M., Janiszewska-Olszowska, J., Szmidt, M., Kloda, K., & Olszowski, T. Oral
health related behaviors in relation to DMFT indexes of teenagers in an urban area of
North-West Poland—dental caries is still a common problem. International Journal of
Environmental Research and  Public  Health, (2021). 18(5), 2333.
https://doi.org/10.3390/ijerph18052333

13. Pontigo-Loyola, A. P., de Lourdes Marquez-Corona, M., Minaya-Sanchez, M., Lucas-
Rincon, S. E., Casanova-Rosado, J. F., Robles-Minaya, J. L., et al, (2020). Correlation
between the caries status of the first permanent molars and the overall DMFT Index: A
cross-sectional study. Medicine (2020)., 99(5). Doi: 10.1097/MD.0000000000019061

14. Monse B, Heinrich-Weltzien R, Benzian H, Holmgren C, van Palenstein Helderman W.
PUFA — PUFA — An index of clinical consequences of untreated dental caries Commun
Dent Oral Epidemiol. 2010;38:77—82. https://doi.org/10.1111/5.1600-0528.2009.00514.x

15. Kamran, R., Farooq, W., Faisal, M.R. et al. Clinical consequences of untreated dental caries
assessed using PUFA index and its covariates in children residing in orphanages of
Pakistan. BMC Oral Health 17, 108 (2017). https://doi.org/10.1186/s12903-017-0399-9

442 | ©2024 The Authors

Romanian Journal of Diabetes, Nutrition and Metabolic Diseases :: https://jrdiabet.ro/



16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

Rom J Diabetes Nutr Metab Dis. 2024; Volume 31, Issue 1

Vasavan SK, Retnakumari N. Assessing consequences of untreated dental caries using
pufa/PUFA index among 6—12 years old schoolchildren in a rural population of Kerala.
Journal of Indian Society of Pedodontics and Preventive Dentistry. 2022 Apr 1;40(2):132-
9. DOI: 10.4103/jisppd.jisppd 342 21

World Health Organization. Oral Health Surveys-Basic Methods 2013 5th Geneva World
Health Organization.

Quadros LN, Rebelo MA, de Queiroz AC, Pereira JV, Vettore MV, Rebelo Vieira JM.
Clinical consequences of untreated dental caries and school performance in low-income
adolescents. International Journal of Paediatric Dentistry. 2021 Sep;31(5):619-26.
https://doi.org/10.1111/ipd.12747

Ribeiro Junior, C.A., Vettore, M.V., Rebelo Vieira, J.M. et al. The role of dental pain and
psychosocial factors on the relationship between dental caries and oral health-related
quality of life in children. BMC Oral Health 22, 340 (2022).
https://doi.org/10.1186/s12903-022-02372-2

Rogers, H.J., Tariq, U., Olsson, L. et al. Caries prevalence, clinical consequences and self-
reported pain experienced by children living in the West Bank. Eur Arch Paediatr Dent 20,
333-338 (2019). https://doi.org/10.1007/s40368-018-00412-6

Vafaei A, Nikookhesal M, Erfanparast L, Lovschall H, Ranjkesh B. Vital pulp therapy
following pulpotomy in immature first permanent molars with deep caries using novel fast-
setting calcium silicate cement: A retrospective clinical study. Journal of Dentistry. 2022
Jan 1;116:103890. https://doi.org/10.1016/j.jdent.2021.103890

Alshmaa ZM, Alwaheb AM. Impact of Dental Caries on Quality of Life of Primary School
Children aged 8-10 Years in Al-Najaf City, Iraq. Indian Journal of Public Health. 2019
Oct;10(10):2691.

Ghanim A, Marino R, Morgan M, Bailey D, Manton D. An in vivo investigation of salivary
properties, enamel hypomineralisation, and carious lesion severity in a group of Iraqi
schoolchildren. International Journal of Paediatric Dentistry. 2013 Jan;23(1):2-12.
https://doi.org/10.1111/j.1365-263X.2011.01215.x

Ahmed NA, Astrom AN, Skaug N, Petersen PE. Dental caries prevalence and risk factors
among 12-year old schoolchildren from Baghdad, Iraq: a post-war survey. International
dental  journal. 2007  Feb 1;57(1):36-44.  https://doi.org/10.1111/j.1875-
595X.2007.tb00116.x

Al-Hassnawy A. Socioeconomic and nutritional status in relation to oral health status and
treatment needs in Dewanyiah governorate among 12 years old school students 2013.
(Doctoral dissertation, Master thesis submitted to the College of Dentistry, University of
Baghdad).

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 Journal of Dental
Education. 2018; 11(1):13-6. DOI:10.21088/1jde.0974.6099.11118.2.

443 | ©2024 The Authors

Romanian Journal of Diabetes, Nutrition and Metabolic Diseases :: https://jrdiabet.ro/



27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

Rom J Diabetes Nutr Metab Dis. 2024; Volume 31, Issue 1

Rafi AT, Syed MY, Zakirulla M, Faisal Al Garni, Abdul LK, Allahbaksh M. Prevalance
of first permanent molar caries among 7-10 years old school going boys in Abha city,
Saudi  Arabia.  Journal of International = Oral  Health. July 2012
DOI:10.3329/bjms.v11i2.11432.

QueL,JiaM, You Z, Jiang LC, Yang CG, Quaresma AAD, das Neves EMAA. Prevalence
of dental caries in the first permanent molar and associated risk factors among sixth-grade
students in S3o Tomé Island. BMC Oral Health. 2021 Sep 28;21(1):483. doi:
10.1186/512903-021-01846-z. PMID: 34583665; PMCID: PMC8479893.

Joshi N, Sujan S, Joshi K, Parekh H, Dave B. Prevalence, severity and related factors of
dental caries in school going children of vadodara city - an epidemiological study. J Int
Oral Health. 2013 Aug;5(4):35-9. Epub 2013 Aug 28. PMID: 24155618; PMCID:
PMC3780368.

Chukwu GA, Adeleke OA, Danfillo IS, Otoh EC. Dental caries and extractions of
permanent teeth in Jos, Nigeria. African journal of oral health. 2004 Oct 15;1(1):31-6.
DOI:10.4314/ajoh.v1i1.31302

Salih, M. M. E. M. Demarcated hypomineralization lesions: Prevalence, defect
characteristics and OHRQoL among a subpopulation of Saudi children attending King
Khalid University outpatient dental clinics. (2022).

Elfseyie M, Elsenussi S, Alaskandrani R, Huew R. Estimate of DMFT index using teeth
most affected by dental caries in Benghazi, Libya. International Journal of Applied Dental
Sciences. 2020;6(2):159-62.

Jaradat T, Moa'th G, SHOWEITER M, OTOM A, Kana'an N. The awareness of parents of
the time of eruption of first permanent molar and caries prevalence in this tooth in children
in the south of jordan. Pakistan Oral & Dental Journal. 2013 Dec 1;33(3).

Praveen BH, Prathibha B, Reddy PP, Monica M, Samba A, Rajesh R. Co Relation between
PUFA Index and Oral Health Related Quality of Life of a Rural Population in India: A
Cross-Sectional ~ Study. J Clin Diagn Res. 2015  Jan;9(1):ZC39-42.
doi:10.7860/JCDR/2015/11427.5489. Epub 2015 Jan 1. PMID: 25738084; PMCID:
PMC4347175.

Al-Taai, S.H.H.; Kanber, H.A.; al Dulaimi, W.A.M. The Importance of Using the Internet
of Things in Education. Int. J. Emerg. Technol. Learn. 2023, 18, 19

Mohammed, A., Al-Saadi, H., & Al-Taai, S. (2022). Information Sources and their Role in
E-learning from Iraqi College Students’ Viewpoint. Webology, 19(1), 1128-1150.
https://doi.org/10.14704/WEB/V1911/WEB19077

H. A. Kanber, S. H. H. Al-Taai, and W. A. M. Al-Dulaimi, “Recruitment of teachers for
cooperative education in educational institutions,” International Journal of Emerging
Technologies in Learning, vol. 18, no. 3, pp. 110-127, 2023. https://doi.org/10.3991/jjet.
v18i03.36815

444 | ©2024 The Authors

Romanian Journal of Diabetes, Nutrition and Metabolic Diseases :: https://jrdiabet.ro/



Rom J Diabetes Nutr Metab Dis. 2024; Volume 31, Issue 1

38. Kadhem ZK. Prevalence of odontogenic infections and clinical consequences of untreated
dental caries in Iraqi preschool children: cross sectional study. Mustansiria Dental Journal.
2018 Nov 21;15(1).

39. . Baginska J, Stokowska W. Pulpal involvement-roots-sepsis index: a new method for
describing the clinical consequences of untreated dental caries. Medical Principles and
Practice. 2013 Oct 1;22(6):555-60. https://doi.org/10.1159/000354193

40. Ramazani N, Rezaei S. Evaluation of the prevalence of clinical consequences of untreated
dental caries using PUFA/pufa index in a group of Iranian children. Iranian Journal of
Pediatrics. 2017 Feb 28;27(1). https://doi.org/10.5812/ijp.5016

41. Gambetta-Tessini, K., Marifio, R., Ghanim, A. et al. The impact of MIH/HSPM on the
carious lesion severity of schoolchildren from Talca, Chile. Eur Arch Paediatr Dent 20,
417-423 (2019). https://doi.org/10.1007/s40368-019-00416-w

42. H. A. Kanber and M. E. Alkhalidy, “Google scholar and the scientific originality of the
professor,” Iraqi Journal of Information Technology, vol. 8, no. 2, pp. 2245, 2018. (in
Arabic)

43. Thaker, Bhriti Aditya; Dave, Bhavna Hareshl,; Thaker, Aditya; Shah, Susmita Shrenik1;
Chari, Deepika Narasimhal. The Prevalence and Severity of Dental Caries In Permanent
Molars Amongst 8—10 Years of Children in Vadodara, Gujarat: An Epidemiological Study.
Advances in Human Biology 11(Suppl 1):p S99-S105, October 2021. | DOIL:
10.4103/aihb.aihb_71 21

445 | ©2024 The Authors

Romanian Journal of Diabetes, Nutrition and Metabolic Diseases :: https://jrdiabet.ro/



