
233doi: 10.3290/j.ohpd.c_2027

ORAL HEALTH

Oral Health in Iraqi Schoolchildren: A Comprehensive 
Cross-Sectional Analysis of Sociodemographic Factors, 
Behavioural Patterns, and Parental Knowledge Influencing 
Dental Caries
Hanan Fadhil Alautry / Mohammad Hossein Khoshnevisan / Mahshid Namdari / Hadi Ghasemi 

Hanan Fadhil Alautry
Assistant Professor, Department of Community Oral Health, School of Dentistry, 
Shahid Beheshti University of Medical Sciences, Tehran, Iran; Department of Pediatric 
and Preventive Dentistry, School of Dentistry, Wasit University, Wasit, Iraq. Method-
ology, formal analysis, collected the data, drafted the manuscript, performed statis-
tical analyses, resources, revised the final manuscript.

Mohammad Hossein Khoshnevisan
Professor, Department of Community Oral Health, School of Dentistry, Shahid 
Beheshti University of Medical Sciences, Tehran, Iran. Supervision, revised the final 
manuscript.

Mahshid Namdari
Associate Professor, Department of Biostatistics, School of Allied Medical Sciences, 
Shahid Beheshti University of Medical Sciences, Tehran, Iran. Methodology, statistical 
analysis, revised the final manuscript.

Hadi Ghasemi
Associate Professor, Head of Department of Community Oral Health, School of 
Dentistry, Shahid Beheshti University of Medical Sciences, Tehran, Iran. Methodology, 
supervision, drafted the manuscript, revised the final manuscript.

Correspondence: Hadi Ghasemi, Department of Community Oral Health, School of 
Dentistry, Shahid Beheshti University of Medical Sciences, Daneshjoo Blvd., Evin, 
Tehran, Iran 1983963113. Tel: +98-212-242-1813; e-mail: ha.ghasemi@sbmu.ac.ir, 
hadighasemi558@yahoo.com

This work is licensed under the Creative Commons Attribution 4.0 International License. To view a copy of this license, visit 
http://creativecommons.org/licenses/by/4.0/ or send a letter to Creative Commons, PO Box 1866, Mountain View, CA 94042, USA.

Purpose: To evaluate the caries status and its associated factors among Iraqi schoolchildren.

Materials and Methods: A cross-sectional study was conducted from October to December 2022 with 372 primary schoolchil-
dren aged 8–10 years in Kut City, Iraq. The study participants were selected using a multi-stage random sampling technique. 
Information about the children was collected through a questionnaire that included demographic characteristics, oral 
health-related behaviours, and parental knowledge regarding oral health. Moreover, a clinical dental examination was per-
formed, which included assessment of decayed, missing, and filled teeth (DMFT, dmft) based on the criteria of the World Health 
Organization (WHO). The statistical analysis included the chi-squared test, ANOVA, and simple and multiple logistic regressions.

Results: The children’s mean age was 9.0 years (± 0.82). The overall caries prevalence among the children was 94%. In terms 
of caries experience, in the primary dentition, 84% of the children had a mean dmft = 4, and in the permanent dentition, 61% 
of the children had a mean DMFT = 1.5. Multiple logistic regression showed that lower maternal education al level (OR = 2.10, 
95% CI: 0.43–10.07), no history of dental visits (OR = 10.99, 95% CI: 2.29–52.72), and poor parental knowledge (OR = 7.70, 95% 
CI: 1.74–34.12) were positively associated with the prevalence of untreated tooth decay in this group of schoolchildren.

Conclusion: Dental caries was found to be highly prevalent, while a favourable level of oral health behavio urs was rare 
among schoolchildren in this study. The mother’s educational level, parents’ knowledge about oral health, and having a 
dental visit in the last year  were found to be associated with caries. 
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Dental caries continues to impact the well-being of children 
worldwide, reflecting a substantial public health con-

cern.17  It stands out as one of the most frequent childhood dis-
eases, contributing significantly to the global health burden.35 
The consequences of untreated caries extend beyond oral 
health, becoming a primary source of pain and negatively in-

fluencing a child’s dietary habits and sleep quality.26 According 
to the World Health Organization (WHO), caries affects a sub-
stantial proportion of schoolchildren, ranging from 60% to 
90% worldwide.40 

The multifaceted nature of caries is evident, with varying 
disease levels observed both among countries and within spe-
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cific regions. These variations are attributed to diverse factors 
such as living conditions, environmental elements, lifestyle 
choices, and the accessibility of preventive resources.15

As caries can adversely affect a child’s overall health and ac-
ademic performance, a comprehensive examination of contrib-
uting factors become imperative. Given the importance of oral 
health in children, investigations on the prevalence of caries 
and its associated factors among schoolchildren have been 
conducted in various regions of the world. In this regard, varying 
prevalences of caries among primary school pupils have been 
reported, for example, 83% in Saudia Arabia,3 70% in Italy,10 
56% in China,9 44% in Japan,29 and 19% in the USA.28 In addi-
tion, several studies have investigated factors that correlate 
with the development of caries in schoolchildren, such as the 
child’s age18,27 and oral health behaviours,22,33 parental educa-
tional attainment10,12,13 awareness about caries prevention.19,34 

In Iraq, with approximately 4,864,000 primary schoolchil-
dren37 and an average DMFT of 1.5 (±1.59),2 little is known 
about the status and determinants of caries among primary 
schoolchildren. Caries prevalence among Iraqi schoolchildren 

has been reported to be 61%,2,20 and one of these previous 
studies in Iraq found an association between maternal educa-
tional level and caries.2

Therefore, this study seeks to explore caries status and as-
sociated factors among schoolchildren aged 8-10 years in the 
city of Kut, Iraq. By exploring the multifaceted aspects of this 
oral health challenge, we endeavor to provide valuable infor-
mation that can be used for targeted interventions, policy de-
velopment, and educational initiatives to promote better oral 
health outcomes for Iraqi primary schoolchildren. The findings 
would serve as a foundation for devising relevant strategies and 
implementing intervention programs to manage caries and en-
hance oral health among these schoolchildren in the future.

MATERIALS AND METHODS

This cross-sectional study targeted children aged 8-10 from ele-
mentary schools in Kut City, Iraq. Multistage random sampling 
was performed. The sample size was determined using G*power 

Table 1 Distribution of the children (n = 372) according to their sociodemographic factors and oral health behaviours

Variables
All

n (%)
Boys
n (%)

Girls
n (%) p -value*

Age (years) 8 122 (33) 58 (30) 64 (35) 0.237

9 119 (32) 58 (30) 61 (34)

10 131 (35) 75 (40) 56 (31)

Mother’s age (years) < 40 242 (65) 119 (62) 123 (68) 0.253

130 (35) 72 (38) 58 (32)

Father’s education level Primary school 49 (13) 28 (15) 21 (12) 0.685

Secondary or high school 123 (33) 63 (33) 60 (33)

College graduate 200 (54) 100 (52) 100 (55)

Mother’s educational level Primary school 58 (16) 41(22) 17 (9) 0.001

Secondary or high school 128 (34) 53 (28) 75 (41)

College graduate 186 (50) 97 (50) 89 ((50)

Brushing frequency Irregular 54 (15) 31 (16) 23(13) 0.002

Once a day 199 (53) 115 (60) 84 (47)

119 (32) 45 (24) 74 (40)

Sweet snacks between meals < Twice per day 132 (36) 71 (37) 61 (34) 0.484

240 (64) 120 (63) 120 (66)

Past dental visits Never 152 (41) 69 (36) 83 (46) 0.052

Last year and before 140 (38) 83 (44) 57 (32)

During the past year 80 (21) 39 (20) 41 (22)

Parental knowledge Poor 155 (42) 77 (40) 78 (43) 0.587

Good 217 (58) 114 (60) 103 (57)

*Chi-squared test.
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version 3.1.9.7,16  aiming for 17 predictors in the regression 
model with an anticipated effect size of 0.15,34 a power of 0.90, 

-
fect of 1.6 due to cluster sampling, 310 subjects were needed. To 
mitigate potential drop-out due to incomplete responses, an 
extra 20% was added, resulting in a final sample of 372 pupils. 
The distribution ensured equal representation across gender 
and age, with 62 children from each age group (8, 9, and 
10 years), including an equal number of girls (31) and boys (31). 
Inclusion criteria stipulated Iraqi nationality and an age range of 
8-10 years, with strict adherence to exclusion criteria (systemic 
illness, disabilities, or failure to provide consent). Two girls’ and 
two boys’ schools were randomly selected via lottery from a list 
of 40 elementary schools in the city to reach the study subjects.

The questionnaires employed in this study encompassed 
three distinct sections. The first section gathered demographic 
information about the students, including age, gender, par-
ents’ age and level of education. The second section focused 
on aspects of the students’ oral health-related behaviour, ex-
amining variables such brushing frequency, consumption of 
sugary snacks, and the timing of their last dental visit. The 
third section drew from questionnaires used in two prior stud-
ies6,18 and included 20 statements pertaining to parental 
knowledge about oral health and caries preventive measures.

In this segment, parents were asked to express their views 
on each statement using a 3-point Likert scale (disagree, do not 
know, and agree), with corresponding scores of 0, 1, and 2. The 
cumulative scores, theoretically ranging from 0 to 40, consti-
tuted the total knowledge score for each respondent, with 
higher scores indicative of a higher level of knowledge. To sim-
plify this variable, the median of the final scores served as the 
dividing point. Respondents scoring below the median were 
categorised as having poor knowledge, while those scoring at or 
above the median were classified as possessing good know-
ledge, which follows the approach outlined in a previous study.18

To ensure the validity and reliability of the parental know-
ledge questionnaire, several measures were implemented. Ini-
tially, the English version was translated into Arabic using the 
forwards-backwards technique.5 Subsequently, the content 
validity index (CVI) and content validity ratio (CVR) were com-
puted for all items. Eight experts from the Departments of 
Pediatric Dentistry and Dental Public Health assessed the ne-
cessity, simplicity, clarity, and relevance of each item, resulting 
in a CVI of 0.94 and CVR of 0.92, indicating an acceptable level 

of validity.25,42 As a third step, the reliability of this question-
naire section was evaluated, in which parents of 20 schoolchil-
dren were enlisted to complete the questionnaire twice, with a 
two-week interval between administrations, utilising the 
test-retest method.30 The analysis of this process yielded an 
intraclass correlation coefficient (ICC) of 0.83, which fell within 
the acceptable range for reliability assessment.

This study received approval from the Ethics Committee of 
the Shahid Beheshti School of Dentistry (IR.SBMU.DRC.
REC.1401.030). Additionally, permission was obtained from 
the General Directorate of Education of Kut City and the re-
spective school principals. The study’s objectives were com-
municated to students in each class by one of the authors (HA). 
Subsequently, the questionnaire and written consent form 
were distributed among the students to take home. Students 
were instructed to pass the questionnaire and consent form to 
their parents for completion, signing, and subsequent return 
to the schools in the following days. Any inquiries regarding 
the questionnaire’s content were addressed by HA, providing 
clarification to both children and their parents. Data collection 
also involved a clinical examination adhering to the methods 
recommended by the World Health Organization (WHO).39 This 
evaluation involved documenting the presence of decayed, 
missing, and filled teeth, denoted as dmft/DMFT. An experi-
enced dentist (HA) conducted the clinical oral examination. 
Prior to the primary data collection, a calibration program was 
implemented, wherein the examiner assessed caries experi-
ence in a group of 20 children (10 boys and 10 girls) selected 
from designated schools twice, with a two-week interval. Im-
portantly, the data obtained from these children were not inte-
grated into the main study. The kappa coefficient for intra-ex-
aminer agreement exceeded 0.8, indicating acceptability.36

Throughout the recruitment period (October to December 
2022), on each working day, a group of five children was 
brought to the examination room facilitated by the school au-
thority. After verifying signed consent and completed ques-
tionnaires, the oral examination was conducted using WHO 
probes (Dentirak; Dearborn Heights, MI, USA) featuring a 0.5-
mm ball end. Disposable mouth mirrors were employed, and 
the examination took place with the child seated on a mobile 
dental chair, using dental-unit light.

ANOVA was used to determine variations in the mean dt/DT 
concerning categorical variables. Simple logistic regression 
analysis was conducted to identify potential associated fac-

Table 2 Caries status in the schoolchildren (n = 372)

Number (%) of 
children with caries

dt/DT
Mean (SD)

mt/MT
Mean (SD)

ft/FT
Mean (SD)

dmft/DMFT
Mean (SD)

Primary teeth 313 (84.1) 3.6 (2.78) 0.35 (0.82) 0.08 (0.48) 4.0 (2.95)

Permanent teeth 228 (61.3) 1.4 (1.56) 0.04 (0.10) 0.06 (0.27) 1.5 (1.6)

Overall prevalence 349 (93.8) 5.0 (3.13) 0.3 (0.83) 0.1 (0.50) 5.4 (5.55)

DT/dt = decayed teeth, MT/mt = missing teeth, FT/ft = filled teeth.
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tors, and variables with a statistical significance level of p < 0.05 
were subsequently incorporated into a multiple logistic regres-
sion model. This multiple logistic regression model aimed to 
ascertain the likelihood of variables being correlated with the 
students’ caries status, treated as a binary variable where 0 in-
dicated no untreated decay and 1 denoted the presence of un-
treated decay. All statistical analyses adhered to a statistical 
significance threshold of p < 0.05. The IBM SPSS program ver-
sion 25 (Armonk, NY, USA) was employed for data analysis.

RESULTS

As shown in Table 1, the research included 372 children, with a 
well-distributed age representation, mothers predominantly 
under the age of 40, and a prevalence of highly educated par-
ents. Daily toothbrushing was reported by most participants, 
while eating sweet snacks between meals twice or more per 
day was common, and a substantial proportion had not at-
tended prior dental visits. The prevalence of good parental 

Infrequent toothbrushing leads to dental caries

The toothbrush should be replaced after three months

Taking care of primary teeth is important

Using mouthwash can help to prevent tooth decay

Crowded teeth predispose to dental caries and  
gingival disease

Brushing twice a day with fluoride toothpaste is an effective way to 
prevent tooth decay

The frequency of dental visits for check-ups is important

Brushing should be for more than 2 minutes

General health is affected by dental caries and  
periodontal disease

Crowded teeth predispose to dental caries and  
gingival disease

Interdental floss should be used at least once a day

The frequency of sugar consumption has a greater role in dental caries 
occurrence than the total amount of sugar used at once

Dental prophylaxis is recommended twice a year  
to prevent tooth decay

Brushing twice daily with fluoride-containing toothpaste is effective 
for preventing dental caries 

When it comes to choosing toothpaste, the fluoridated one is 
recommended the most

Mouthguards should be worn whenever a child is participating in 
sports and recreational activities

Professional application fluoride varnish is effective in preventing and 
arresting initial dental caries

Spitting out all the foam and not rinsing with any water after tooth-
brushing increases the effect of fluoride

Sealant material is effective in the prevention of pit and fissure caries 
in newly errupted molars

Adding fluoride to drinking water is an effective and safe way to 
prevent tooth decay

Fig 1 Distribution (%) of 
children’s parents who agreed 
with each of the statements 
about oral health preventive 
measures.
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knowledge regarding preventive oral health measures was 
nearly equivalent between genders, although girls with  more 
highly  educated mothers  brushed their teeth statistically sig-
nificantly more  often than did boys.

Table 2 delineates the caries status within the study group, 
revealing dental decay percentages of 84.1% and 61.3% in pri-
mary and permanent dentition, respectively. The overall prev-
alence of caries stood at 93.8%, with only 6.2% of children be-
ing caries-free. Notably, the decayed component constituted a 
major proportion of the indices in both dentitions.

Figure 1 illustrates parental agreement percentages on var-
ious oral health knowledge statements, with over half of the 
parents falling into the category of possessing good knowledge. 

Table 3 outlines the associations between caries and socio-
demographic factors, oral health behaviours, and parental 
knowledge. Lower dt/DT mean scores were correlated with a 
higher frequency of toothbrushing, more frequent past dental 
visits, higher parental knowledge scores, and a lower fre-
quency of sweet snacking among the children (p<0.001). 

Table 4 identifies three variables as potential associated 
factors of untreated decay (dt/DT); these were entered into a 

multiple logistic regression model. The probability of un-
treated caries was higher for children with mothers who had a 
primary-school education (OR = 2.10, 95% CI: 0.43 to 10.07), 
those with past dental visits in the last year or no history of 
dental visits (OR = 2.96, 95% CI: 1.14 to 7.67; OR = 10.99, 95% 
CI: 2.29 to 52.72), and those with poor parental knowledge 
about oral health (OR = 7.70, 95% CI: 1.74 to 34.12).

DISCUSSION

The current investigation presents the most recent update on 
the prevalence of caries in 8–10-year-old schoolchildren in the 
Kut City, Iraq. The study reveals a notably high overall prevalence 
of caries, reaching about 94% among the primary-school-age 
population. Furthermore, untreated decay is found to be linked 
to various factors such as oral health behaviours of children, ma-
ternal educational level, and parental knowledge. Consistent 
with numerous research reports spanning the past decades,1,21,31 
this study underscores the well-established association between 
caries and social as well as behavioural factors.

Table 3 Relationship between mean dt/DT and selected variables

Variables
Mean (SD)

dt/DT p-value*

Gender Girls 5 (3.00) 0.895

Boys 5 (3.26)

Mother’s age (years) < 40 years 4.9 (3.11) 0.581

5.1 (3.17)

Father’s educational level Primary school 5.3 (3.22) 0.375

Secondary or high school 5.1 (3.12)

College graduate 4.8 (3.07)

Mother’s educational level Primary school 5.5 (3.39) 0.095

Secondary or high school 5.3 (2.85)

College graduate 4.7 (3.21)

Brushing frequency Irregular 6.5 (2.50) <0.001*

Once a day 4.5 (2.80)

4.2 (3.17)

Sweet snacks between meals < Twice per day 4.1 (3.11) <0.001*

5.8 (3.02)

Past dental visits During the last six months 3.8 (2.82) <0.001*

Last year and before 5.3(3.00)

Never 5.8 (3.07)

Parental knowledge Poor 6 (3.18) <0.001*

Good 4.3 (2.89)

* ANOVA.
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In this investigation, the prevalence of caries and the mean 
dmft for deciduous teeth among the studied schoolchildren 
were considerably higher at 84.1% and 4.1, respectively, com-
pared to recent similar studies in China (39%, 1.6)8 and Libya 
(71%, 2.3).4 This disparity may be attributed to a potential un-
derestimation by parents of the importance of deciduous 
teeth,38 leading to limited access to or insufficient utilisation of 
dental services. 

The caries prevalence for permanent teeth among the par-
ticipating schoolchildren in this study (61%) was very similar 
to previous findings among Iraqi schoolchildren (64%),27 and 
the Eastern Mediterranean Region (66%),23 yet higher than 
rates reported in Iran (41%),41 Italy (37%),11 and China (21%).8 
This highlights the need for future oral health policies in Iraq to 
prioritise caries-preventive measures and caries-associated 
complications among primary schoolchildren.

Findings of the present study align with earlier investiga-
tions in Iran21 and Lao People’s Democratic Republic,32 where 
caries prevalence demonstrated an inverse relationship with 
the frequency of toothbrushing. Our study corroborated this 
trend and additionally found a correlation between caries sta-
tus and the frequency of sweet snack consumption, a connec-

tion supported by prior research in China8 and Japan.24 The 
rapid economic development and increased exposure to for-
eign diets have led to schoolchildren having more access to 
sweet foods and soft drinks.43 Although a majority of parents 
in the current study acknowledged the important role of sugar 
consumption frequency in the occurrence of caries, nearly 
two-thirds of schoolchildren still indulged in sweet snacks at 
least twice per day.

This study identified three variables that contribute to car-
ies among primary schoolchildren: past dental visits, parents’ 
educational level and oral health knowledge. 

A statistically significant association was found between 
untreated caries and past dental visits, corroborating the find-
ings of a similar study conducted in China.22

Additionally, the present study confirmed a statistically 
significant link between parents’ educational level and un-
treated caries. This is in line with earlier reports from Italy1 and 
Egypt,10 where higher parental education  was associated with 
improved oral hygiene practices among children, including 
more frequent toothbrushing, dental visits, and regular check-
ups.7  Parents with a higher educational level may have better 
oral health awareness or higher income  and thus better living 

Table 4 Factors associated with having untreated decay (0 = dt/DT = 0, 1 = dt/DT>0) among Iraqi schoolchildren (n = 372) as assessed by simple and 
multiple binary logistic regression models 

Variables

Simple binary logistic models Multiple binary logistic model

Crude OR 95% CI p-value* Adj  OR** 95% CI p-value*

Gender (reference: girls) 1.26 (0.55, 2.90) 0.577

Mother’s age (reference < 40 years) 1.32 (0.53, 3,28) 0.540

Father’s education (reference: college graduate)

Primary school 2.04 (0.45, 9.19) 0.352

Secondary/high school 1.69 (0.64, 4.45) 0.284

Mother’s education (reference: college graduate)

Primary school 4.74 (1.37, 16.37) 0.014* 2.10 (0.43, 10.07) 0.034*

Secondary/high school 3.18 (0.71, 14.10) 0.127 4.00 (1.11, 14.39) 0.352

Brushing frequency (reference: twice a day)

Once a day 0.71 (0.30, 1.66) 0.432 0.635 (0.25, 1.60) 0.436

Never 4.04 (0.51, 31.78) 0.184 2.32 (0.27, 19.39) 0.336

Sweet snacks (reference: <once a day)

Once a day 0.60 (0.12, 2.84) 0.523

2.00 (0.40, 9.77) 0.394

Past dental visits (reference: in six months)

Last year and before 3.80 (1.55, 9.28) 0.003* 2.96 (1.14, 7.67) 0.025*

Never 13.66 (2.95, 63.16) 0.001* 10.99 (2.29, 52.72) 0.003*

Parental knowledge (reference: good ) 8.63 (1.99, 37.29) 0.004* 7.70 (1.74, 34.12) 0.007*

Note: those variables with p>0.25 in the simple logistic regression model were not included in the multiple logistic regression model, which resulted in some empty cells 
in the table.
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and health conditions than other parents, which in turn lead s 
to caries reduction in their children.14 Efforts directed at im-
proving socioeconomic status should be continued, owing to 
evidence from the present study and prior studies that identi-
fied maternal education as  a  factor  consistently associated 
with  caries.

Our results demonstrated a statistically significant dis-
parity in the mean dmft/DMFT among children based on their 
parents’ levels of knowledge on oral health, consistent with 
findings from previous studies in China,8 Croatia,19 and Fin-
land.33 Furthermore, this variable was identified as a factor 
contributing to caries. These outcomes underscore the cru-
cial role that mothers play in promoting the oral health of 
their children and emphasise the important of involving par-
ents in school-based oral health education programs to yield 
lasting benefits. 

One limitation of this study is the cross-sectional study de-
sign, in which no causal association between caries and its de-
terminants could be established. In addition, inherent bias 
(over-reporting of favourable behaviours related to oral hy-
giene practices) can be expected. However, the respondents 
were asked to be honest in their responses and were ensured 
there would be no negative consequences based on their an-
swers. Another limitation of the present study was that some 
important variables were not included, e.g., family income, 
parents’ careers, schoolchildren’s oral health knowledge and 
attitudes, etc. On the other hand, this study has several 
strengths. Notably, it represents an initial endeavor to assess 
the relationship between caries status and associated factors 
among children aged 8-10 years in Kut City, Iraq. The applica-
tion of random sampling techniques ensured the selected chil-
dren’s representativeness, enhancing the findings’ generalisa-
bility for all schoolchildren in Kut City, Iraq.

CONCLUSION

The high prevalence of caries, particularly in the primary den-
tition, along with a suboptimal level of oral health behaviours 
among schoolchildren in this investigation underscores the 
urgent need for effective preventive measures. The educa-
tional level of the mother, the parents’ knowledge about oral 
health, and having regular dental visits were found to be asso-
ciated with caries. These findings stress the need for targeted 
interventions that address sociodemographic factors, pro-
mote oral health behaviours, and enhance parental knowledge 
in order to alleviate the burden of caries in this particular pop-
ulation. These essential steps are expected to improve chil-
dren’s oral health and reduce the burden of untreated caries in 
the community.
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