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Abstract

Background: Dental caries is the most prevalent oral disease worldwide. It is still a public health problem, particularly in developing 
countries. Objectives: The aim of this study was to measure the occurrence of dental caries among patients attending dental school 
and to investigate the type of dental caries by age, sex, and geographic area. Materials and Methods: After obtaining an appropriate 
ethical approval, the occurrence and type of dental caries according to G.V. Black classification were recorded among all patients aged 
16 years and over during routine dental treatment at the dental hospital, College of Dentistry, University of Babylon, Hillah city, 
Babil governorate. World Health Organization’ criteria were used to diagnose and detect dental caries. Results: The final sample size 
was 463 individuals distributed as 217 (46.87%) men and 246 (53.13%) women. Overall, 1851 carious lesions were noticed, in which 
class I (68%) represents the most prevalent type of dental caries in the study sample followed by class II (20%), then class III (6%), and 
the least prevalent types (3%) were class IV and class V. There was no significant difference regarding the effect of gender on different 
caries classes (P > 0.05). However, a significant difference was recorded regarding the effect of area of residence on different caries 
classes (P < 0.05). Conclusions: In this study, high percentage of class I lesions in comparison to other classes of Black’s classification 
was noticed among the examined patients. Women experienced more dental caries than men and the area of residency had a significant 
impact on caries experience.
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IntroductIon
Dental caries is the most prevalent oral disease in 
humans. Dental caries is regarded as a public health 
problem affecting aesthetic, speech, and eating and has 
a negative impact on the oral health related quality of 
life.[1,2] The global prevalence of dental caries is still high[3] 
and ranged from 49% to 83% worldwide.[4] Research has 
shown that the international prevalence of dental caries 
is declining, particularly in high-income countries due to 
using effective oral health care programs and adopting 
various preventive measures (e.g., fluoride therapy, fissure 
sealants, etc.).[5] However, it is still a public health problem, 
particularly in developing countries, which could be due 
to limited dental facilities, low dental knowledge, and high 
sugar consumption.[2,6] There is also a regional difference 
in the prevalence and distribution of dental caries across 
different countries and within the same country.[7]

Different caries classification systems were used to 
classify dental caries such as G.V. Black’s Classification 
of Dental Caries,[8] the International Caries Detection 
and Assessment System,[9] and the American Dental 
Association Caries Classification System.[10] The first 
classification is the oldest and most popular tool for 
recording dental caries by many researchers.[11,12] In 
accordance with this classification, a study in Iraq showed 
that Class  I  occlusal surface caries was more prevalent 
among other types of carious lesions.[12]
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To establish “a global oral health data bank,” the World 
Health Organization (WHO) has launched 5  years 
epidemiological oral health to monitor the occurrence 
and distribution of oral diseases including dental caries.[13] 
It also developed basic oral health survey criteria using 
specific index age groups to estimate the “burden” of oral 
diseases including dental caries. For example, 5 years age 
group is used for primary dentition; 12 years age group is 
used for permanent dentition, 35–44 years and 65 years 
and over age groups represent adulthood and geriatric 
population respectively.[7] Robust disease surveillance/
reporting system and thoroughly managed oral health 
surveys are the main sources of the presently existing 
data in the “global oral health data bank.”[14] Such data 
are important in establishing a successful oral health care 
system and good health policymaking.

Published reports from Iraq about various medical and 
dental conditions are rich,[15-17] however, those related 
to the prevalence and severity of dental caries are still 
few and targeting certain age groups.[18-20] However, they 
all indicate that dental caries is prevalent among Iraqi 
population. For example, Al-Sultani, 2013 (7) reported a 
high prevalence (74%) of dental caries among 20–40 years 
old pregnant women. Another Iraqi study showed that 
caries experience was significantly higher in women than 
men.[21] Giving the wide ethnic, geographic, and cultural 
diversity of Iraq, the prevalence and distribution of dental 
caries could be varied accordingly. With the absence of 
surveillance and response systems and a comprehensive 
national oral health survey for all age groups in Iraq, data 
about dental caries remain few. This in turn may lead 
to fail to persuade “policy makers” to list oral diseases 
including dental caries as public health problems and 
giving them the priority during conducting oral health care 
programs. Therefore, the aim of this study was to measure 
the occurrence of dental caries among patients attending 
dental school and to investigate the type of dental caries 
in relation to age, gender and area of residency. The null 
hypothesis is there was no difference between gender 
and area of residency in relation to caries classification. 
The alternative hypothesis is that there was a difference 
between gender and area of residency in relation to caries 
classification.

MaterIals and Methods
In the present study, the sample size comprised 463 
individuals aged 16 years and over. All cases were patients, 
who visited the dental hospital at dental school, university 
of Babylon, Hillah city, Babil governorate. Patients from 
both genders aged 16 years and over were invited to take 
part in the study by giving them participant information 
sheet of the study that explain the purpose and aim of 
the study. Patients with systemic diseases were excluded 
from the study. Participants were randomly selected 
using simple random sampling technique in which every 

individual has an equal chance to be a participant in the 
study. After obtaining an appropriate ethical approval 
from the university committee, all participants were asked 
to sign the consent form of the study. Specific clinical form 
including demographic data presented to the patients at 
conservative department was used to record the prevalence 
and distribution of dental caries according to G.V. Black 
classification.[8]

G. V. Black classified carious lesions by location as follow:

• Class  I: These are including occlusal surface, buccal, 
and lingual pits of posterior teeth and lingual surface 
of anterior teeth.

• Class  II: These are involving proximal surface of 
posterior teeth.

• Class  III: These are involving proximal surface of 
anterior teeth that do not include the incisal edge.

• Class IV: These are involving the proximal surface of 
anterior teeth that include the incisal edge.

• Class V: These are involving the gingival third of the 
facial or lingual surface of all teeth.

Filling out the form, in addition to the clinical examination 
was done by undergraduate dental students under the 
supervision of specialist dentists in conservative dentistry. 
Inter and intra examiner calibrations using paired t test 
were performed to ensure the consistent application of 
the diagnostic criteria through duplicate examinations 
of 20 patients. WHO criteria[13] were used to diagnose 
and detect dental caries. The criteria involve that “dental 
caries were clinically recorded as present when a lesion in 
a pit or fissure or on a smooth surface had a detectable 
softened floor, undermined enamel or softened wall.”. On 
Proximal surface, it had to be certain that the explorer 
had entered the lesion or taking bitewing radiograph for 
any doubt existed caries.” Carious lesions on cusp tip 
or incisal aspect were not included in the study, as these 
were already excluded from G.V. Black’ classification. The 
diagnosis of questionable interproximal carious lesions 
was confirmed by taking batwing radiographs under 
supervision of professional dentists.

Statistical analysis
The data were entered and analyzed with SPSS version 
13.1.220 (StataCorp LP, Texas). Shapiro-Wilk normality 
test was applied to test normality distribution. Independent 
sample t test was used to check whether gender and area 
of residence have an effect on the occurrence of different 
caries classes. The significance level was set at P-value 
<0.05.

Ethical approval
The study was conducted in accordance with the ethical 
principles that have their origin in the Declaration of 
Helsinki. It was carried out with patients verbal and 
analytical approval before sample was taken. The study 
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protocol and the subject information and consent form 
were reviewed and approved by a local ethics committee 
according to the document number 1640 on July 9, 2020. 
However, data collection was done between January 1 and 
March 1, 2022.

results
Statistical analysis for both inter and intra calibrations 
showed no significant differences between observations (P 
> 0.05). Using independent sample t test power calculation, 
it was estimated that 500 patients would provide 80% power 
to detect a significant difference between the mean values 
of caries classification scores in relation to gender and area 
of residency, at a significance level of α = 0.05. However, 
the final sample size included 463 individuals distributed 
with 217 (46.87%) men and 246 (53.13%) women.

The results showed that the data of this study were 
normally distributed, in which Shapiro-Wilk test values 
were 0.96 (P > 0.05). The distribution of individuals 
according to age groups, gender, and area of residency is 
shown in Table 1. The table shows that the majority of 
the sample (52%) aged 16–25 years with gradual decrease 
as the age increased. Gender distribution showed that the 
total women participated in the current study (53%) was 
marginally higher than men (47%) but this distribution 
was variable among the different age groups. Higher 
percentage of the samples were from urban areas (65%).

Table 2 illustrates the distribution of dental caries 
according to G.V. Black classification by age and gender. 
Overall,1851 carious lesions were noticed in which 
class I (68%) represents the most prevalent type of dental 
caries in the study sample followed by class II (20%), then 

class  III (6%) and the least prevalent types (3%) were 
class IV and class V.

To test the effect of gender and area of residency on the 
different caries classes, the independent sample t test 
was applied as shown in Figures 1 and 2, respectively. 
There was no significant difference regarding the effect 
of gender on different caries classes (P > 0.05). However, 
a significant difference in mean was recorded regarding 
the effect of area of residence on different caries classes 
(P < 0.05) in which dental caries was higher in urban area 
than rural area.

dIscussIon

The current study used G.V. Black classification of 
dental caries to assess the distribution of dental caries 
among a sample of Iraqi people. G.V. Black classification 
has been used in many studies[22-24] because it is simple, 
straightforward, and clinically applicable in the diagnosis 
of carious lesions.

The results showed high percentage (68%) of caries lesions 
were recorded as class I compared to other classes. Such 
findings coincided with other studies[22,23] that reported 
high percentage of class  I  caries lesions. This may be 
attributed to high occlusal caries probably due to deep 
pits and fissures that act as retentive means for cariogenic 
foods (e.g., sugar and refined carbohydrates).[25,26]

More than half  of the samples are individuals aged 
16–25  years suggesting high caries prevalence among 
them possibly due to environmental, behavioral, and 
dietary factors,[27,28] which probably have high impact on 
this age group than other groups. Another justification for 

Table 1: Distribution of individuals according to different age groups by gender and area of residency

Age groups No. of cases (%) Male Female Urban Rural 
16–25 237 (52%) 95 140 151 85

26–35 86 (18%) 52 35 55 32

36–45 69 (15%) 35 35 49 20

46–55 42 (9%) 18 24 28 15

56–65 29 (6%) 17 12 19 9

Total 463 (100%) 217 (47%) 246 (53%) 302 (65%) 161 (35%)

Table 2: Distribution of dental caries classes by age and gender

Age groups Class I Class II Class III Class IV Class V

Male Female Male Female Male Female Male Female Male Female 
15–25 293 398 51 73 8 18 12 4 4 7

26–35 163 74 73 27 14 18 9 2 11 0

36–45 72 101 53 50 14 15 0 13 12 3

46–55 44 57 13 20 6 6 1 0 2 5

56–65 19 33 11 5 12 6 1 4 13 1

Total  
1851

591 663 201 175 54 63 23 23 42 16

1254 (68%) 376 (20%) 117 (6%) 46 (2.5%) 58 (3%)
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this high young percentage may reflect the community in 
Iraq could generally having more young individuals than 
adult or older people.

With respect to gender difference, the results revealed slightly 
more women patients attending the dental clinics than men, 
which could be linked to a high caries prevalence among 
women than men. Such a finding is in agreement with the 
findings of other studies,[22,29-31] which reported a high caries 
rate among women than men. The high caries prevalence 
among women could be due to early teeth eruption in girls 
in comparison to boys, owing to the difference in dietary 
pattern between housewives and working men[29,32] and 
hormonal disturbances during pregnancy.[22,29,30] It may be 

because women are more concerned about their oral health 
and appearance; therefore, they are seeking treatment 
slightly more than men.[33,34]

Individuals from urban areas were found to be more 
affected by dental caries than those from rural areas in the 
present study. High caries prevalence among individuals 
living in urban areas is strongly attributed to availability of 
markets and exposure of individuals to cariogenic foods.[35] 
However, the pattern of influence of dental caries on urban 
and rural areas now is changing, with more dental caries 
affecting individuals living in rural areas than urban areas 
due to change in dietary habits, socioeconomic factors and 
level of access to dental resources in rural areas.[36,37] Higher 

Figure 1: Distribution of different caries classes by gender

Figure 2: Distribution of different caries classes by area of residency

D
ow

nloaded from
 http://journals.lw

w
.com

/m
jby by B

hD
M

f5eP
H

K
av1zE

oum
1tQ

fN
4a+

kJLhE
Z

gbsIH
o4X

M
i0hC

yw
C

X
1A

W
nY

Q
p/IlQ

rH
D

3i3D
0O

dR
yi7T

vS
F

l4C
f3V

C
4/O

A
V

pD
D

a8K
K

G
K

V
0Y

m
y+

78=
 on 09/26/2024



Al-Sultani HF, et al.: Prevalence of dental caries among Iraqi people

      Medical Journal of Babylon  ¦ Volume 21 ¦ Issue 3 ¦ July-September 2024 515  

number of individuals, who attend the dental hospital from 
urban areas than those from rural areas, could influence 
the percentage of caries classes in the current study.

conclusIons
In this research, high percentage of class  I  lesions in 
comparison to other classes of G.V. Black’s classification 
was noticed among the population examined. Though it was 
statistically not significant, women experienced more dental 
caries than men and the area of residency had a significant 
impact on caries experience. The findings of this study could 
be useful as a baseline data to estimate the burden of dental 
caries among Iraqi population to establish appropriate 
preventive and treatment programs to control dental caries.
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