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Abstract:

Background: The occlusion of deciduous teeth determines the natural occlusion of permanent teeth. The occlusion
between deciduous and permanent teeth is critical in predicting malocclusion because the latter has a strong
dependence on the former.

Objective: The study was intended to undertake baseline data related to the occlusion relationship between the
primary canine and primary molar teeth among children aged between 2 to 6 years from public and private dental
clinics in Madinah Al-Munawarah, Saudi Arabia.

Methods: A cross-sectional survey was designed and conducted to examine the occlusal relationship between the
primary canines and molars among primary dentition from public and private dental clinics in Madinah Al-
Munawarah, Saudi Arabia over the period of February, 2021 to March, 2022. A total of 357 primary school-going
children (215 girls and 142 boys) aged between 2-6 years were enrolled through a convenient sampling technique.

Results: According to the results, primary canine occlusions (Class II: 64.7%, Class I: 71.1%) exhibited distinct molar
associations. Consistent bilateral molar occlusion frequencies (flush terminal: 59.38%, distal step: 0.01, mesial step:
0.021) were noted. A prevailing ideal overjet (75%, mainly in females), increased overjet (17.9%), and reversed
overjet (7%) were observed, with males showing a higher reversed overjet prevalence. Primate spacing clustered in
the maxillary arch (42%), mandible (14%), and both (21%), with approximately 24% displaying no spacing.

Conclusion: The study indicated a relationship between the fitting of upper second molars together and the
alignment of primary canine teeth in kids aged 2 to 6. Among this group, the most common occurrence of ideal front
tooth overlap was observed more often in girls.
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1. INTRODUCTION

The occlusion in primary dentition affects the natural
alignment of the permanent dentition [1]. The occlusal
relationship between the primary and permanent dentition is
vital in predicting malocclusion because the latter has a
strong dependency on the former. The characteristics of a
normal occlusion that occurs in primary teeth in the early
ages of a child include the gap between anterior teeth, ovoid
arch form, flush terminal plane molar relation, primate
spaces, and low overbite and overjet [2]. The diagnosis of
malocclusion and treatment at an early stage is important to
prevent further deterioration before the individual reaches
the age of permanent dentition. Malocclusion is the third
most frequent dentistry problem in children and young
adults after dental caries and periodontal disease [3]. It
influences an individual’s oral health as well as the level of
self-confidence. The malocclusion relationship between the
primary canine and primary molar teeth is not a disease but
a morphological deformation that occurs without any
pathological condition. The understanding of both primary
and permanent occlusion is crucial in the treatment plan-
ning of pediatric dentistry [4]. Previously, few studies
examined the prevalence of occlusion in children globally
[5]. Following this stream, some studies in the context of
Saudi Arabia, such as a study by Al-Emran et al. [6], found
that malocclusion was observed in 62.4% of Saudi children,
with 40% of these cases needing fixed orthodontic appli-
ances. Asiry [7] revealed that about 60.11% of individuals in
Saudi Arabia had Class I molar relationships, while 7.12%
and 10.13% of the individuals had Class II and III molar
relationships, respectively. In Riyadh, approximately 45.4%
of Saudi adolescents experience dental crowding, 26.9%
have spacing issues, and 16.4% exhibit increased overjet.
This shows that the prevalence of occlusion relationships
among children is common not only in Saudi Arabia but
around the world. Baidas [8], in a descriptive correlational
study, also confirmed the prevalence of malocclusion in pre-
school children of 3 to 5 years old. Asiry [7], in a study
involving Saudi school children aged 12-16, reported that
malocclusion was most prevalent, followed by spacing issues
in the primary dentition. These studies were conducted in
different periods and regions of Saudi Arabia and noticed
that the prevalence of malocclusion in primary dentition
tends to increase over time. However, the evidence regar-
ding the malocclusion relationship between primary canine
and molar among children is lacking, specifically in Madinah
Al-Munawarah, Saudi Arabia. Thus, this study was intended
to undertake baseline data related to the occlusion
relationship between the primary canine and primary molar
teeth among children aged between 2 to 6 years from public
and private dental clinics in Madinah Al-Munawarah, Saudi
Arabia. In addition to this, the study also examined the
distribution of overjet and spacing among primary dentition.

2. MATERIALS AND METHODS

A cross-sectional study design was adopted, focusing on
individuals from public and private dental clinics in Madinah
Al-Munawarah, Saudi Arabia over the period of February,
2021 to March, 2022. The study was initiated after approval
from the institutional review board of Taibah University
College of Dentistry Research Ethics Committee (IRB No:
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0001037) and in accordance with the Helsinki Declaration of
1975, revised in 2000. The sample size for this study was
calculated using “Raosoft” sample size calculator with a 95%
confidence interval, 5% margin of error, and 50% response
distribution. The recommended sample size on Raosoft came
out to be 377. The study only included healthy children with
no missing teeth, no developmental anomalies, no proximal
restoration tooth, no stainless-steel crown in the posterior
tooth, and no extensive dental carries. Based on this in-
clusion criteria, the study included a total of 357 primary
school-going children (215 girls and 142 boys), aged
between 2-6 years, who were enrolled through a convenient
sampling technique. Two independent researchers commu-
nicated the study objective in detail to enrolled children's
parents or guardians, and informed consent was obtained
from parents. To ensure inter-examiner reliability, a cali-
bration process was performed before data collection. Both
researchers underwent joint training sessions to review the
criteria for evaluating occlusion and malocclusion, including
Foster and Hamilton criteria [9] and Kisling and Krebs
criteria [10]. Periodic recalibration sessions were conducted
throughout the study period to maintain consistency. The
oral examination of enrolled children was performed
carefully with properly sterile and complete instruments by
a professionally trained dental examiner. The data on
occlusion and malocclusion were recorded as described by
the World Health Organization (WHO), the Oral Health
Survey, and basic methods by using the Community Perio-
dontal Index (CPI) probe [11]. The Foster and Hamilton
criteria were applied to evaluate the relationship between
the primary molars and primary canines when the teeth
were in centric occlusion. The evaluation of primary canines
and second molar was done in terms of occlusion relation-
ships in centric occlusion. The flush terminal plane, distal
step, and mesial step were noted to represent primary
second molars occlusion relationships concerning the
vertical plane passing the primary second molars mandi-
bular and maxillary distal surface. The primary canine
occlusion relationships were categorized as class I, class II,
and class III, respectively, concerning the vertical plane
passing the mandibular primary canine distal surface and
primary maxillary canine cusp tip. The examiner used the
“tell, show, and do” technique to attain better control over
children's behavior during monitoring of centric occlusion,
and the reliability of the dental exam was ensured through
repetition of the process by the examiner in 15 cases within
a week. Cohen's Kappa coefficient for categorical variables
was computed to assess inter-examiner calibration agree-
ment reliability. An excellent level of agreement was
observed with a value of Cohen's Kappa to be greater than
0.75. Moreover, for continuous measurements, the intra-
class correlation coefficient (ICC) was determined, which
was calculated to be greater than 0.80, showing a good and
excellent level of agreement. The reliability of the survey
form was confirmed with a Cronbach's alpha of 0.81,
indicating results within the standard range. The measure-
ment of the overjet was carried out by using a millimeter
gauge to measure the maximum distance between the incisal
edges of the mandibular and maxillary incisors on the
occlusive plane. If the positive overjet was equal to or less
than 2 millimeters, it was recorded as ideal. If more than 2
millimeters, it was recorded as increased, and if found edge-
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to-edge relationship or anterior crossbite, it was referred to
as reversed. Spacing conditions in the maxilla and mandible
were recorded and categorized based on the Kisling and
Krebs criteria, which include no contact or contact, spacing
of 2 millimeters or more, and overlapping teeth. When there
was uncertainty, dental floss was used to determine the
presence or absence of contact between the teeth. Data was
analyzed using SPSS version 23.0 (SPSS Inc., Chicago,
USA). Median and range were computed for age, whereas
frequency and percentages were used to calculate molar
relationship, primary canine, and overjet. Chi-Square was
used to compare categorical variables. p-value = 0.05 was
considered to be significant.

3. RESULTS

Our study examined the occlusion relationship bet-
ween primary canine and molars among a total of 357
children (215 girls and 142 boys) with a median age of 4
(2-6) years. Boys and girls were categorized into five
groups based on their age. Among boys, 28.9% of boys
were 4 years old, and 24.2% of girls were 2 years old
(Table 1).

Table 1. Pediatric population distribution according
to age and gender.

Age Group (Years) Boys Girls n (%) Total n (%)
2 20 (14.1) 52 (24.2) 72 (20.2)
3 18 (12.7) 41 (19.1) 59 (16.5)
4 41 (28.9) 37 (17.2) 78 (21.8)
5 36 (25.4) 43 (20.0) 79 (22.1)
6 27 (19.0) 42 (19.5) 69 (19.3)

Our study compared relationships of molar occlusal
(flush terminal, distal step, and medial step) with canine
occlusal classes (I, II, and III) in (2-6 years) primary den-
tition during bilateral assessment. The results demon-
strated a statistically significant difference (p-value: 0.019)
between class II canine occlusions, as 64.7% of it intersects
with flush terminal molar occlusions. Class I was also
reported to be associated with the mesial step (71.1%) with
a statistically significant difference (p-value: 0.001) (Table
2). The occlusion patterns of primary canine class II showed
that the upper primary canine cusp tip was in line with the
anterior, middle, and posterior of the one-third lower canine
in 9 (2.5%), 33 (9.2%), and 146 (40.8%) participants,
respectively.

The comparison of molar occlusion was also made in
primary (2-6 years) dentition on both sides (right and left),
and results showed no alteration in the molar occlusion
frequency in most of the assessments. A statistically signi-
ficant association was observed in the primary molar flush
terminal on both sides (p-value: <0.001) with 59.38%
coincidence. Significant associations were also reported for
the distal step (p-value: 0.01) and mesial step (p-value:
0.021) (Table 3).

The results also revealed the distribution of overjet
variation, and an ideal overjet was observed to be prevalent
(75%) with female preponderance (75.7%), followed by inc-

reased overjet (17.9%), and then reversed overjet (7%).
Male preponderance was observed in reversed overjet
(Table 4).

Table 2. Molar occlusal relationships comparison
with canine occlusal classes in (2-6 years) primary
dentition.

Molar _ Flush Distal | Mesial value
Occlusion Terminal Step Step p

, Class I 64 (17.9) [39(10.9)[254 (71.1)] 0.001
Canine Class 11 231 (64.7) |86 (24.1)[ 40 11.2) | 0.019
Occlusion

Class III 141 (39.5) | 19 (5.3) [197 (55.2) 0.317
Note: *Molar and canine occlusion were assessed bilaterally, i.e., for the
right and left sides combined. Each child contributed to either one or more
observations, resulting in a total count higher than the number of
participants.

Table 3. Comparison of molar occlusion in primary
(2-6 years) dentition on both sides (right and left).

Right Side
Occlusion Pattern
Flush Terminal | Distal Step | Mesial Step
Flush Terminal|212 (59.38) 98 (27.5) 97 (27.3)
. Distal Step 29 (8.12) 232 (65) 63 (17.6)
Left Side -
Mesial Step  |116 (32.5) 27 (7.5) 197 (55.1)
p-value <0.001 0.01 0.021
Table 4. Distribution of overjet variation.
Overjet Boys Girls p-value
Ideal (n=268, 75%) 65 (24.3) 203 (75.7) 0.003
Increased (n=64, 17.9%) 28 (43.7) 36 (56.3) 0.012
Reversed (n=25, 7%) 19 (76) 6 (24) 0.32

The most frequently observed primate spacing site was
found in the maxillary arch (n=150, 42%), followed by the
mandible (n=50, 14%) and in both maxilla and mandible
(n=75, 21%), while spacing was absent in 82 (24%)
children. The distribution of physiological spacing is shown
in Fig. (1).

4. DISCUSSION

Our study examined the occlusion relationship between
primary canine and molar dentition among the pediatric
population aged between 2 to 6 years, and results
demonstrated statistically significant differences (p-value:
0.019) between class II canine occlusion and molar
occlusions. Class I was also reported to be associated with
the mesial step (71.1%) with a statistically significant
difference (p-value: 0.001). The comparison of molar
occlusion showed no alteration in the molar occlusion
frequency in most of the assessments. We also observed a
distribution of overjet prevalence (75%) with female
preponderance (75.7%). In another study, primary dentition
occlusal is recognized between the ages of 3 and 6 years
[12]. The association between primary dentition and
permanent dentition transition predicts the final permanent
occlusion [13].
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Fig. (1). Percentage of physiological spacing in enrolled children.

In the present study, 42% of children had primate
spaces in the maxilla, followed by 14% in the mandible.
This finding was consistent with the findings reported by
Pradhan et al. [14] and Abu Alhaija et al. [15], who also
observed frequent primate spaces in the maxilla compared
to the mandible, while another study by Shah et al. [16]
reported that the most frequently observed molar
relationship in all age groups was mesial, followed by the
flush terminal and distal step. Primate spaces were
observed in both mandible and maxilla among 67 (20.80%)
participants. Kadiyala et al. [17] found primate spaces in
the upper arch and lower arch, respectively. Our study
result showed the most significant primate spacing
observed in the maxillary arch (n=150, 42%).

Physiological spaces were commonly termed as the
developmental or secondary spaces that appeared com-
monly between the incisors. In our study, 175 (49%) of the
participants had contact, which was near to the findings
observed by Sun et al. [18], where 55.7% had physio-
logical spaces. The disproportion between the tooth size
and the jaw in permanent dentition is reflected in the
absence of physiological spaces among more than 50% of
the studied participants. The authentic forecasting for the
maxillary relationship in the permanent dentition is taken
under consideration for both the molar and canine
relationships. It was inferred that the flush terminal could
have a preferable permanent molar relationship because it
was the commonest molar relationship to be assumed. In
our study, the flush terminal plane molar relationship was
observed on both sides in 212 participants (59.38%), while
the distal step relationship was found in 232 participants

u Teeth overlapping

'49%

30% 40% 50%

W Space 2 2mm

(65%). However, the flush terminal relationship was least
prevalent in the Chinese study conducted by Zhou et al.
[19]. In another study, Baral et al. [20] reported the pre-
valence of the mesial step molar relationship in the
Nepalese population. In the Tunisian context, Maatouk et
al. [21] reported that 15% of children with mesial steps
exhibited the flush terminal molar relationship as
compared to the findings of this study.

The study reported ideal overjet, class I canine, and
flush terminal molar relation as the commonest in
deciduous dentition. The prevalence of overjet in our study
was 75%, with 75.7% female predominance. Another study
by Sharma et al. [22] reported 88.4% ideal overjet
presence and 10.3% with increased overjet. Another study
reported an overjet extent of 2mm (49.1%) [23].

The current study has some limitations. For instance,
gender was not evenly represented as more girls parti-
cipated, which decreased the generalizability of the
findings. Moreover, the cross-sectional design restricts the
tracing of changes over time in occlusion, and focusing on
a small age group from 2-6 years will not lead to any wider
conclusion about occlusal development in later ages.
Geographic and cultural factors also limit the genera-
lizability of the results to other populations. Therefore,
further studies in different communities and different
regions of the Kingdom of Saudi Arabia can provide
national epidemiological evidence to develop future
strategies and guidelines to assure healthier dental health
among children. Future studies can utilize these findings
by undertaking longitudinal design for reporting occlusal
relationships of permanent teeth.
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CONCLUSION

The results of our study offer valuable insights into the
occlusal relationships between primary canines and molars
in children aged 2-6 years. A significant association was
found between Class II canine occlusion and flush terminal
molar occlusion, with most Class II cases intersecting with
flush terminal molars. Similarly, Class I canine occlusion
was predominantly associated with mesial step molar
occlusion. The distribution of occlusal canine classes also
indicates variation in the position of the upper primary
canine cusp tip relative to the lower canine; a significant
proportion of cases displayed alignment with the posterior
third of the lower canine. Significant associations between
the right and left sides were also observed at the molar
occlusal level, particularly for flush terminal molar occlu-
sion, suggesting a very high consistency across both sides
of the dentition in such groups. Such findings are critical to
understanding symmetry in primary dentition occlusal
relations. Overjet variation showed that ideal overjet was
the most common, especially in girls, and reversed overjet
was more prevalent in boys. These results could indicate
gender-related differences in occlusal development. The
macxillary arch presented a higher frequency of primate
spacing, thus indicating a natural spacing pattern in the
primary dentition, although a minority of children did not
present any spacing. These results contributed to a better
understanding of occlusal relationships, overjet variation,
and spacing in young children, providing valuable clinical
insights into early orthodontic assessment and intervention.

AUTHOR'S CONTRIBUTION

The author confirms sole responsibility for the
following: study conception and design, data collection,
analysis and interpretation of results, and manuscript
preparation.

LIST OF ABBREVIATIONS

WHO = World Health Organization

CPI = Community Periodontal Index

ETHICS APPROVAL AND CONSENT TO
PARTICIPATE

The study was initiated after approval from the
institutional review board of Taibah University, College of
Dentistry Research Ethics Committee, Saudi Arabia (IRB
No: 0001037).

HUMAN AND ANIMAL RIGHTS

All human research procedures followed were in
accordance with the ethical standards of the committee
responsible for human experimentation (institutional and
national), and with the Helsinki Declaration of 1975, as
revised in 2000.

CONSENT FOR PUBLICATION

Informed consent was obtained from parents.

STANDARDS OF REPORTING
STROBE guidelines were followed.

AVAILABILITY OF DATA AND MATERIALS

The data will be available for review by the corres-
ponding author [S.A.B] upon reasonable request.

FUNDING
None.

CONFLICT OF INTEREST

The author declares no conflict of interest, financial or
otherwise.

ACKNOWLEDGEMENTS

The author is very thankful to all the associated per-
sonnel in any reference that contributed to this research.

REFERENCES

[1] Vegesna M, Chandrasekhar R, Chandrappa V. Occlusal
characteristics and spacing in primary dentition: A gender
comparative cross-sectional study. Int Sch Res Notices 2014;
2014: 1-7.
http://dx.doi.org/10.1155/2014/512680 PMID: 27379294

[2] El Motayam KM, Elbardissy A. Occlusal characteristic of primary

dentition in preschool Egyptian children. Egypt Dent J 2007; 23:

217-26.

http://dx.doi.org/10.21608/edj.2018.76938

Anthony EJ. Group psychotherapy: The psychoanalytic approach.

Routledge 2018.

http://dx.doi.org/10.4324/9780429475375

Kumar D, Gurunathan D. Primary canine and molar relationships

in centric occlusion in 3- to 6-year-old children: A cross-sectional

survey. Int J Clin Pediatr Dent 2019; 12(3): 201-4.

http://dx.doi.org/10.5005/jp-journals-10005-1622 PMID: 31708615

Janson G, Branco NC, Fernandes TMF, Sathler R, Garib D, Lauris

JRP. Influence of orthodontic treatment, midline position, buccal

corridor and smile arc on smile attractiveness. Angle Orthod

2011; 81(1): 153-61.

http://dx.doi.org/10.2319/040710-195.1 PMID: 20936969

[6] Al-Emran S, Wisth P], Boe OE. Prevalence of malocclusion and
need for orthodontic treatment in Saudi Arabia. Community Dent
Oral Epidemiol 1990; 18(5): 253-5.
http://dx.doi.org/10.1111/1.1600-0528.1990.th00070.x PMID:
2249408

[7] Asiry MA. Occlusal status among 12-16-year-old school children in
Riyadh, Saudi Arabia. J Int Oral Health 2015; 7(5): 20-3.
http://dx.doi.org/10.1111/scd.12187 PMID: 26028897

[8] Baidas L. Occlusion characteristics of primary dentition by age in

a sample of Saudi preschool children. J Pak Dent Assoc 2010;

30(2)

Foster TD, Hamilton MC. Occlusion in the primary dentition.

Study of children at 2 and one-half to 3 years of age. Br Dent ]

1969; 126(2): 76-9.

PMID: 5253447

Kisling E, Krebs G. Patterns of occlusion in 3-year-old Danish

children. Community Dent Oral Epidemiol 1976; 4(4): 152-9.

http://dx.doi.org/10.1111/1.1600-0528.1976.tb00973.x-i1 PMID:

[3

[4

&

<

[10

1066202

[11] Oral Health Survey: Basic method. (3rd ed.), Geneva: Oral Health
Unit 1987.

[12] Farsi NMA, Salama FS. Characteristics of primary dentition
occlusion in a group of Saudi children. Int J Paediatr Dent 1996;
6(4): 253-9.
http://dx.doi.org/10.1111/.1365-263X.1996.th00254.x PMID:
9161193

[13] Dutra ALT, Berto PM, Vieira LDS, Toledo OA. Longitudinal

changes in the molar relationship from primary to permanent
dentition. ConScientiae Saude 2009; 8(2): 171-6.


http://dx.doi.org/10.1155/2014/512680
http://www.ncbi.nlm.nih.gov/pubmed/27379294
http://dx.doi.org/10.21608/edj.2018.76938
http://dx.doi.org/10.4324/9780429475375
http://dx.doi.org/10.5005/jp-journals-10005-1622
http://www.ncbi.nlm.nih.gov/pubmed/31708615
http://dx.doi.org/10.2319/040710-195.1
http://www.ncbi.nlm.nih.gov/pubmed/20936969
http://dx.doi.org/10.1111/j.1600-0528.1990.tb00070.x
http://www.ncbi.nlm.nih.gov/pubmed/2249408
http://dx.doi.org/10.1111/scd.12187
http://www.ncbi.nlm.nih.gov/pubmed/26028897
http://www.ncbi.nlm.nih.gov/pubmed/5253447
http://dx.doi.org/10.1111/j.1600-0528.1976.tb00973.x-i1
http://www.ncbi.nlm.nih.gov/pubmed/1066202
http://dx.doi.org/10.1111/j.1365-263X.1996.tb00254.x
http://www.ncbi.nlm.nih.gov/pubmed/9161193

6 The Open Dentistry Journal, 2025, Vol. 19

[14]

[15]

[16]

[17]

[18]

http://dx.doi.org/10.5585/conssaude.v8i2.1640

Pradhan M, Dhital S, Dahal S, Joshi U, Sherchan P, Pokhrel P.
Occlusal characteristics including spacing among preschool
children: A cross-sectional study. J Chitwan Med Coll 2019; 9(4):
28-31.

http://dx.doi.org/10.54530/jcmc.98

Abu Alhaija ESJ, Qudeimat MA. Occlusion and tooth/arch
dimensions in the primary dentition of preschool Jordanian
children. Int J Paediatr Dent 2003; 13(4): 230-9.
http://dx.doi.org/10.1046/j.1365-263X.2003.00466.x
12834382

Shah P, Acharya J, Khanal S. Occlusal traits of Primary Dentition
among children visiting a Dental hospital in Kathmandu, Nepal.
Nepal Med Coll J 2019; 21(2): 122-7.
http://dx.doi.org/10.3126/nmcj.v21i2.25111

Kadiyala SV, Chidambaranathan K. Prevalence of primate and
anterior spacing for primary dentition in 3 to 6 year old children
in Chennai. Res ] Pharm Technol 2018; 11(12): 5413-6.
http://dx.doi.org/10.5958/0974-360X.2018.00988.5

Sun KT, Li YF, Hsu JT, et al. Prevalence of primate and interdental
spaces for primary dentition in 3- to 6-year-old children in Taiwan.
J Formos Med Assoc 2018; 117(7): 598-604.

PMID:

[19]

(23]

Sarah Ahmed Bahammam

http://dx.doi.org/10.1016/j.jfma.2017.07.010 PMID: 28811069
Zhou X, Zhang Y, Wang Y, Zhang H, Chen L, Liu Y. Prevalence of
malocclusion in 3-to 5-year-old children in Shanghai, China. Int J
Environ Res Public Health 2017; 14(3): 328.
http://dx.doi.org/10.3390/ijerph14030328 PMID: 28327525

Baral P, Budhathoki P, Bhuju KG, Koirala B. Prevalence of
occlusal traits in the deciduous dentition of children of Kaski
District, Nepal. JNMA ] Nepal Med Assoc 2014; 52(195): 862-5.
http://dx.doi.org/10.31729/jnma.2706 PMID: 26982658

Maatouk F, Ayadi I, Masmoudi F, Chemli MA, Ghedira H. Oral
health and occlusion in Tunisian preschool children. Pediatric
Dental Care 2017; 2(2): 10-4172.
http://dx.doi.org/10.4172/2573-444X.1000137

Kumar V, Sharma K, Kumar V. Prevalence of Malocclusion in
primary dentition in southeast part of Haryana, India: A cross-
sectional study. Int J Clin Pediatr Dent 2021; 14(6): 757-61.
http://dx.doi.org/10.5005/jp-journals-10005-2158 PMID: 35110867
Badr S, Yahfoufi HS. Assessment of the occlusal characteristics of
the primary dentition among lebanese pre-school children: A
baseline study cross-sectional study. BAU J Health Sci 2020; 2(2):
5.

http://dx.doi.org/10.54729/2789-8288.1037


http://dx.doi.org/10.5585/conssaude.v8i2.1640
http://dx.doi.org/10.54530/jcmc.98
http://dx.doi.org/10.1046/j.1365-263X.2003.00466.x
http://www.ncbi.nlm.nih.gov/pubmed/12834382
http://dx.doi.org/10.3126/nmcj.v21i2.25111
http://dx.doi.org/10.5958/0974-360X.2018.00988.5
http://dx.doi.org/10.1016/j.jfma.2017.07.010
http://www.ncbi.nlm.nih.gov/pubmed/28811069
http://dx.doi.org/10.3390/ijerph14030328
http://www.ncbi.nlm.nih.gov/pubmed/28327525
http://dx.doi.org/10.31729/jnma.2706
http://www.ncbi.nlm.nih.gov/pubmed/26982658
http://dx.doi.org/10.4172/2573-444X.1000137
http://dx.doi.org/10.5005/jp-journals-10005-2158
http://www.ncbi.nlm.nih.gov/pubmed/35110867
http://dx.doi.org/10.54729/2789-8288.1037

	[1. INTRODUCTION]
	1. INTRODUCTION
	2. MATERIALS AND METHODS
	3. RESULTS
	4. DISCUSSION
	CONCLUSION
	AUTHOR'S CONTRIBUTION
	LIST OF ABBREVIATIONS
	ETHICS APPROVAL AND CONSENT TO PARTICIPATE
	HUMAN AND ANIMAL RIGHTS
	CONSENT FOR PUBLICATION
	STANDARDS OF REPORTING
	AVAILABILITY OF DATA AND MATERIALS
	FUNDING
	CONFLICT OF INTEREST
	ACKNOWLEDGEMENTS
	REFERENCES


