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Objective:  This study aimed to determine the burden of oral health parameters such as dental car-
ies, dental plaque, gingivitis, periodontitis, mouth opening, and dental fluorosis among children and
early adolescents belonging to upper and lower-middle-class private schools of Karachi
Methods: A cross-sectional study with 550 study subjects was conducted among schools to assess
dental caries, the presence of dental plaque, gingivitis, dental fluorosis, and mouth opening. The
sample was selected through a nonprobability sampling technique. The inclusion criteria were male
and female students from class 6 to class 10, students present on the day of the examination, and
students given verbal consent for the study; the exclusion criteria included students with dental
anomalies such as amelogenesis imperfecta, dentinogenesis imperfecta, supernumerary teeth, con-
genitally absent teeth or teeth missing due to fracture or trauma. An open epi was used to calculate
the sample size. The study was performed in private schools belonging to various localities near
Ziaud-din University. Dental examination was carried out using a disposable dental examination kit.
SPSS version 20 was used for data analysis, and the nonparametric Mann-Whitney test was used to
analyse the variables.
Results: The mean age of the study sample is 12.96 ± 2.30, the mean DMFT (Decayed missing and
filled tooth) score is 1.07 ± 2.04, the mean plaque score is 0.38 ± 0.90, and the gingival index is 0.21
± 0.79, the mean mouth opening is 36.16±8.65. The gender-wise distribution of oral health param-
eters presented the statistically significant difference in mean mouth opening among male and fe-
male study subjects p<0.0001, whereas mean decayed tooth and mean DMFT scores were
statistically insignificant p<0.44 and p<0.36, respectively. The comparison of oral health parameters of
study subjects among upper and lower class shows statistically significant differences among mean
mouth opening, mean plaque index, mean decayed teeth, mean DMFT score, and mean dental fluo-
rosis. Whereas the mean gingival index, mean missing teeth and mean filled teeth were statistically
insignificant.
Conclusion: The current study concludes that children and early adolescents suffer from oral dis-
eases such as dental caries, plaque, and limited mouth opening. There is a need to conduct oral
health intervention studies among schools and local communities to spread oral health awareness
and disease prevention. As well as to introduce preventive measures among high-risk subjects.
Keywords: Oral health parameter, dental caries, dental plaque, DMFT index, gingival index, dental
fluorosis.
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Abstract

Introduction

Their general health status greatly influences

a person’s quality of life, and oral health contribut-

es to it. Good oral health leads to a disease and

pain-fr-ee oral cavity that does not hinder everyday

tasks. Diseases of the oral cavity and many other

non-communicable diseases also share similar risk

factors. It is estimated that oral diseases affect

nearly 3.5 billion people. According to the Global

Burden of Disease 2017, untreated dental caries

decay in permanent teeth is the most common he-

alth condition1.

   More than 530 million children suffer from

primary teeth caries, and severe periodontal dise-

ase that ultimately results in tooth loss is common

and affects around 10% of the population around

the globe. In addition, oral cancer is one of the thr-

ee most common cancers affecting the population

belonging to South Asia and the Pacific regions2.

Sixty to ninety percent of school going chil-

dren and adults belonging to developed nations are

affected by caries. In developing countries, resour-
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ces have been allocated primarily towards emer-

gency oral care and pain relief. However, if treat-

ment were available, the cost of dental caries in

children alone would exceed the healthcare budg-

et3. Limited availability and accessibility of health

services among developing countries increase the

disease burden within its population. As a result,

the disease is causing poor quality of life by affec-

ting school attendance, eating practices, growth,

and the development of children and the psycholog-

ical impact on patients’ daily tasks, thus affecting

millions of school and work hours to be missed

worldwide4.
   Among oral health problems, dental caries is

reported to be the most prevalent childhood dise-

ase, which is reported to be five times more com-

mon than asthma and seven times more common

than hay fever in Pakistan. The prevalence of den-

tal caries is low, i.e., more than 50% of children

between 12-15 years of age are caries-free, but at

the same time, the disease’s severity keeps incre-

asing with age. The World Health Organization’s

Path Finder Survey conducted in the year 2003

shows that the DMFT score of 12 year-olds is

1.59, rising to 2.26 in 15 year-olds, 8.73 in 35-45

years old age group and 18.39 in 65 years and

above age. An alarming finding has been that above

90% of all teeth affected by caries are untreated5.

According to the WHO goals for developed and de-

veloping countries about dental caries, among

developed countries, 80% of six years old children

should be caries-free, and the mean DMFT score

of children belonging to twelve years of age should

be 1.5. Whereas for developing countries, 50% of

six year-olds should be caries-free, and the mean

DMFT score of twelve-year-olds should be 3.

Moreover, the prevalence of dental caries in various

cities of Pakistan was reported in different years. It

showed continuous increase in the levels of dental

caries alongwith increasing age of children, i.e.,

from 3 years to 12 years of age6,7,8. Data from

developing countries showed that the oral hygiene

of primary school children was poor, as well as

increased prevalence of plaque and gingi-vitis,

representing negligence of adequate self-oral hygi-

ene practices among them9. On the other hand, a

study from Pakistan also reported overall fair levels

of oral hygiene among school children with no

significant difference between public and private

schools10.

    Similarly, a study reported a high prevalence of

dental fluorosis (63.6%) among children with a

majority of moderate and mild degrees and a

community fluorosis index of 1.6. Most children

and parents reported having low-to-moderate levels

of fluorosis knowledge, and many were concerned

about dental fluorosis. Dental fluorosis status was

significantly associated with dental caries status in

children11. Another parameter observed in the curr-

ent study was mouth opening as, according to the

literature, the limited opening will limit access into

the oral cavity, thus preventing a good intraoral

assessment, and in dentistry particularly, making

the treatment procedure of dental diseases more

difficult12.

    Data are scarce on assessing the burden of

oral health parameters such as dental caries,

plaque, fluorosis, gingivitis, periodontitis, mouth op-

ening, oral cancers, etc., among children and early

adolescents of a wide age range. Unfortunately, the

last situation analysis conducted in 2004 reported

a rising trend of dental caries and periodontal pro-

blems with an increase in age-related to the unav-

ailability and inaccessibility of restorative services5

Therefore, we conducted the current study to asse-

ss the burden of oral problems among children and

early adolescents studying in upper-middle and lo-

wer-middle-class private schools in Karachi.

Subjects and Methods

   A cross-sectional study was conducted among

upper-middle and lower-middle-class schools in Ka-

rachi. A total of n = 550 study subjects were sel-

ected through a nonprobability convenience sampl-

ing technique. The inclusion criteria were male and

female students from class 6 to class 10, students

present on the day of the examination, and stude-

nts given verbal consent for the study. The exclu-

sion criteria include students with dental anomalies

such as amelogenesis imperfecta, dentinogenesis
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imperfecta, supernumerary teeth, congenitally

absent teeth or teeth missing due to fracture or

trauma. The study setting was the schools

adjacent to the Ziauddin University Clifton campus.

The school’s administration received a letter of

permission to conduct the study during the study’s

planning phase. The sample size was calculated

using a confidence interval of 95%, the power of

test at 80%, and the significance level at 0.05 was

calculated to be 369, rounded off to 550 depending

upon the strength of the schools visited13. The ERC

reference number is 7030523SMCPD, taken from

the ethical review committee of Ziauddin University.

  An experienced dentist performed the dental

examination. A disposable set of dental examina-

tion instruments was used for each study subj-

ect. The WHO oral screening form assessed dental

caries, plaque, gingivitis, fluorosis, and mouth ope-

ning. The dental examination was carried out in an

open space under direct sunlight by placing the

study subject on a chair in a straight position.

   Data were analysed through SPSS software

(version 20), and percentages and frequencies for

qualitative variables and mean and standard devia-

tion for quantitative variables were carried out. Kol-

mogorov-Smirnov test was used to assess data

normality. In inferential statistics, the Mann-Whitn-

ey U test was used to compare oral disease status

between upper-middle and lower-middle-class stud-

ents.

Results

  The descriptive of the total study subjects is as

the mean age of the study sample is 12.96 ±

2.30., the mean DMFT score is 1.07 ± 2.04, the

mean plaque score is 0.38 ± 0.90, and the gingival

index is 0.21 ± 0.79, and the mean mouth opening

is 36.16 ± 8.65.

   The gender-wise distribution of oral health para-

meters is shown in Table 1, presenting the statisti-

cally significant difference in mean mouth opening

among males and female study subjects p<0.0001,

whereas mean decayed tooth and mean DMFT

scores were found to be statistically insignificant p

<0.44 and p <0.36 respectively.

   The comparison of oral health parameters of

study subjects among upper-middle and lower-

middle class is presented in Table 2. A statist-

ically significant difference was found among mean

mouth opening, plaque index, decayed teeth,

DMFT score, and dental fluorosis. The mean gin-

gival index, mean missing teeth and mean filled

teeth were statistically insignificant.
Table 1. shows the gender-wise distribution of oral health
parameters

Oral health parameters Male     Female         p-value

Mean Mouth Opening        38.24 ± 8.34  33.18 ± 8.22 0.00

The mean number            0.92 ± 1.93  1.00  ± 1.95         0.44

of Decayed Teeth (D)

Mean DMFT score         1.03 ± 2.06   1.12 ±2.00 0.36

p-value <0.05 is considered significant Mann Whitney U test
was applied

Table 2. shows a comparison of oral health parameters.

Study variable Lower middle       Upper middle
                      Socio-economic    Socio-economic     p-value

                 Status                Status
                       Mean ± SD  Mean ± SD

Mouth Opening 38.33 ± 8.69 34.97 ± 8.41 0.000
Plaque Index 0.65 ± 1.29 0.234 ± 0.534 0.000
Gingival Index 0.37 ± 1.22 0.12 ± 0.35 0.60
Decayed Teeth (D) 1.77 ± 2.73 0.511 ± 1.10 0.000
Missing Teeth (M) 0.092 ± 0.34 0.050 ± 0.26 0.59
Filled Teeth (F) 0.067 ± 0.585 0.03 ± 0.30 0.859
DMFT score 1.93 ± 2.84 0.60 ± 1.18 0.000

p-value <0.05 is considered significant Mann Whitney U test
was applied

   The current study found that mean mouth

opening was statistically significant among males

and females. In addition, age, mean mouth openi-

ng, mean plaque index, mean decayed teeth and

mean DMFT scores were significant between upper

and lower-middle-class study subjects.

Discussion

    In the current study, the mean DMFT index was

statistically significant. This finding is in accorda-

nce with the study reported by Bashirian S in

201814. Similar results were reported by Ahmed et

al. that upper-middleclass subjects often have a

high concern for their appearance, which may help

to explain their improved DMFT index. They would

be more inclined to visit the dentist and learn

about dental health. Regular dental visits help pati-

ents learn about oral health issues, encouraging

them to practice excellent oral hygiene and avoid

Burden Of Oral Diseases Among Children And Early Adolescents Belonging To Upper And Lower-Middle-Class Schools



139 Annals Abbasi Shaheed Hospital & Karachi Medical & Dental College

oral diseases15. However, it disagrees with the

findings reported by Schwendicke F in 201516. The

reason may be the lack of school-based preventive

programs, scarcity of pediatric dentists, and gov-

ernment funding for such initiatives at the national

and provincial levels.

    In the current study, the decayed component

was more than one-quarter among the study

subjects. The outcomes of this analysis were ide-

ntical to the previous results published by M.Amin

in 2016 and Mulu W in 201417,18. However, the

study’s sample size reported by Mulu W is lesser

than the current study. This finding also relates to

the lack of dental care facilities, especially for

individuals in low-middle-class groups. Negligence

and complete absence of care were also evident in

this group.

   On the contrary, data from developing countries

reported a high proportion of decayed teeth in both

groups. Our findings disagree with the study rep-

orted by M. Taqi in 2019, Alhabdan YA et al. in

2018, and Bashirian S in 201814,19,20. The reason

may be due to the frequent eating and drinking

consumption of fermentable carbohydrates at home

and schools, lack of parental supervision toothbru-

shing, and oral health awareness.

   Gingival and plaque indices were chosen for this

study as they have been widely used to evaluate

the level of gingival inflammation and oral

cleanliness in epidemiological studies21. The curre-

nt study reported good mean plaque and fair gin-

gival indexes. These findings are dissimilar to the

study reported by Bashirian. S, Rodan R, and Alg-

hamdi AS14,22,23. The reason is that in the current

study, the sample was selected from private scho-

ols belonging to different socio-economic backgr-

ounds, whereas in the study reported by Rodan R,

he recruited a sample from public schools only

whereas, Bashirian. S and Alghamdi AS stated

poor oral hygiene practices of the study sample.

These current study results were interpre-ted that

school children of both groups had fair oral hygiene

with mild gingivitis. The difference was statistically

non-significant between both groups.

Regarding gender variations, the current study

reported nonsignificant results. Contrary, a previous

study that described trends in oral health in Jord-

anian male and female schoolchildren, showed that

boys had higher plaque and gingival scores than

girls within this age group. This gender difference

concerning plaque and gingival scores may be

related to the patterns of personal oral hygiene,

hormonal changes occurring during puberty, and

grooming effects at this age24. Another study found

that girls scored more favourably on behavioural

measures, showed more interest in oral health, and

perceived their oral health to be good to a higher

degree than boys25. These gender differences were

not obvious among school children surveyed in this

study.

   The mean mouth opening of the current study is

lesser than reported by Chaudhry FA in 2019 and

Joshi U in 202126,27. The possible reason for lesser

mouth opening in our study is early exposure to

betel nut and smokeless tobacco products used in

a subset of Karachi population.

   One of the limitations of the current study is the

use of small and nonprobability convenience

sampling with the study’s cross-sectional design,

which might affect the generalizability of the study.

   It is recommended to have a larger sample size

from different provinces of Pakistan. There is a

need to conduct oral health intervention studies

among schools and local communities to spread

oral health awareness and disease prevention. As

well as to introduce preventive measures among

high-risk subjects.

Conclusion

   The conclusion drawn from the current study is

as follows; children and early adolescents suffer

from oral diseases such as dental caries, dental

plaque, and limited mouth opening.
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