
Abstract 
This study was conducted to ascertain the extent of 
dental caries among primary school children in Quetta. A 
total of 362 children were examined for their dental and 
oral hygiene status. WHO recommended indexes, 
including Oral Hygiene Index-Simplified (OHI-S) and 
Decayed, Missing, and Filled Teeth (DMFT), were used for 
dental examinations. 

The study results reveal a high prevalence of dental caries 
(74%), and the mean "DMFT" score was 1.07±1.63, and 
"deft" score 2.29± 2.31. There were no significant 
differences among mean deft, gender, and type of school 
(P=.27 and .07) in deciduous dentition. Public school 
children were approximately two times more likely to 
have dental caries (OR 1.92; P=.021). Dental caries were 
significantly higher among children with poor oral 
hygiene (OR 2.40; P=.005). Overall, the treatment needs of 
the children were noted to be over 90%. 

Keywords: Dental caries, Oral hygiene, Primary schools. 

DOI: 10.47391/JPMA.5143 

Submission completion date: 08-11-2021 
Acceptance date: 06-07-2022 

Introduction 
Dental caries (tooth decay) is a multifactorial, dynamic 
disease of dental hard tissues that can occur at any age 
and affects both primary and permanent dentitions. 
According to the World Health Organisation (WHO), 
dental caries is considered a global public health concern 
as it affects 60 to 90 percent of school children globally.1 
Oral diseases have considerable effects on children, 
resulting in pain, reduced quality of life, and loss of school 
days. A national level study in Thailand that explored the 
extent of school absence (due to toothache/dental caries) 
revealed that about one in 20 school-aged children 
missed school due to dental pain; the researchers 

estimated that approximately 1,900 school hours were 
lost per 1,000 children due to dental problems per 
academic year.2,3 Poor oral hygiene, parental education 
and socioeconomic status are considered important 
determinants of dental caries among children.4,5 

A systematic review including studies from major cities of 
Pakistan reported a high prevalence of dental caries 
(56.3%) in Pakistan.6 Oral hygiene is considered a strong 
determinant of oral and dental diseases; in Pakistan, a 
study reported only 38.7% students in public sector 
schools and 55.3% in private sector schools of Karachi had 
good oral hygiene.7 There is a scarcity of information in 
Pakistan about the oral health of school children and the 
determinants of dental caries. This may be because the 
National Health Surveys do not include oral health 
indicators and the last national oral health survey was 
conducted in 2003. Recent, small level individual studies 
reveal an escalating prevalence of dental caries among 
school children in major cities of Pakistan, including 
Hyderabad, Karachi, Lahore, and Islamabad, estimated to 
be 90, 72, 57, and 49 percent, respectively.8-11 

The main objective of this study was to ascertain the 
status of dental caries and oral hygiene in primary school 
children of Quetta. The total population of Quetta is 
1,001,205; it is the provincial capital of Balochistan 
province, hosting a diverse population of various casts 
and tribes along with Afghan refugees.12 

Patients/Methods and Results 
This was a cross-sectional comparative survey using a 
quantitative approach. The study was conducted in 
Quetta, Pakistan, from October 2019 to November 2019. It 
is part of a PhD thesis, and ethical approval was obtained 
from the Institutional Review Committee of Health 
Services Academy, Islamabad. The study population 
included primary school children of two public and two 
private sector schools in Quetta.  

A stratified random sampling technique was used to 
select the sample population. This study was a part of 
randomised control trial, hence it included the same 
study population. The required sample was calculated as 
352, using the formula by Whitley and Ball 2002, to 
achieve 80% study power at α level of 0.0513 with an 
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assumption that our intervention would reduce the 
prevalence of gingivitis (14.5%)14 by 50% among public 
and private sector school children. A list of all schools (92 
in total) in Quetta was obtained including 54 private and 
38 public, which were divided into four clusters based on 
geographic location and type of school. One school from 
each cluster was randomly picked to be included in the 
study. After the selection of schools one section from 
each grade (1-5) was randomly assigned for inclusion in 
the study. 

The survey form used in this study comprised three parts. 
The first part was about the demographic characteristics, 
the second part consisted of dental caries status and the 
third part consisted of the status of oral hygiene of the 
children. Debris Index (DI-S) of the Simplified Oral 
Hygiene Index (OHI-S) by Greene and Vermillion was used 
to ascertain the oral hygiene status of the children.15 DI-S 
scores between 0.1-1.2 were labelled as "good", between 
1.3-3.0 as "fair" and scores between 3.1-6.0 were labelled 
as "poor".16 DMFT index was used to ascertain the status 
of dental caries of the children counting the sum of 
decayed, missed and filled teeth (DMFT for permanent 
and deft for deciduous teeth).17 

Prior to data collection, permission from the school 
administration was obtained to conduct the survey and 
parents were provided with an information sheet and a 

consent form. The inclusion criteria were children (male 
and female) enrolled in primary schools (public and 
private) whose parents had consented to participation in 
the study. Exclusion criteria were the children with limited 
mouth opening (<30mm) and children with fixed 
orthodontic appliances. 

The survey team included six qualified dentists as 
examiners and recorders. Standardisation and calibration 
of oral examiners were performed prior to the survey with 
inter-examiner and intra-examiner Kappa1 scores of 0.75 
and 0.90. Oral health examinations were conducted as per 
protocols of WHO.17 Survey forms were coded, entered, 
checked, and processed using MS Excel and SPSS version 
16.18 Chi-square test was used to test the differences of 
proportion, while t-test and ANOVA2 was used to 
demonstrate the differences of means. A binary logistic 
regression model was applied to calculate the odds ratio 
(OR) and 95% confidence interval (CI) to assess and 
identify the influence of variables on dental caries. 

Results of the study are presented under three headings 
as: 

1. General Characteristics of children 

2. Oral Hygiene status of children 

3. Dental Caries status of children 
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Table-1: Oral Hygiene status of children by Gender and Type of school (n=362). 
 
Score                                 Males                           Females                             Total                           p-value                         Public                            Private                            Total                          p-value 
                                             n (%)                               n (%)                                n (%)                                                                     n (%)                                n (%)                              n (%) 
 
0.3-0.6                             23 (12.8)                         25 (13.7)                          48 (13.3)                           0.754                          18 (10.4)                          30 (15.9)                        48 (13.3)                         0.001* 
0.7-1.8                             96 (53.3)                       102 (56.0)                        198 (54.7)                                                               77 (44.5)                         121 (64.0)                      198 (54.7)                               
1.9-3.0                             61 (33.9)                         55 (30.2)                         116 (32.0)                                                               78 (45.1)                          38 (20.1)                       116 (32.0)                               
Total                               180 (49.7)                      182 (48.8)                        362 (100)                                                              173 (47.8)                       189 (52.2)                      362 (100)                                
 

0.3-0.6 Good, 0.7-1.8 Fair, 1.9-3.0 Poor oral Hygiene. Greene & Vermillion OHI-S (DI-S). Chi square test. 
*Statistically significant p-value < 0.05.

Table-2: Dental caries status of children by age, gender and type of school (n=362). 
 
                                                                                         DMFT Scores (Permanent Teeth)                                                                              deft Scores (Deciduous Teeth) 
                Variables                                   DMFT                     DT                         MT                         FT                p-value              deft                       dt                          et                          ft               p-value 
                Analyzed                            (Mean ±SD)    (Mean ±SD)      (Mean ±SD)      (Mean ±SD)                            (Mean ±SD)     (Mean ±SD)     (Mean ±SD)     (Mean ±SD) 
 
Age                      5-7yrs (n=82)           0.56 ±1.06        0.55 ±1.06          0.00 ±0.00          0.01 ±0.11          0.001*         3.15 ±2.72         2.68 ±2.17         0.34 ±0.77         0.12 ±0.51        0.001* 
                           8-10yrs (n=205)        1.04 ±1.52        1.02 ±1.50          0.01 ±0.10          0.01 ±0.21                                 2.43 ±2.14         2.15 ±1.91         0.25 ±0.66         0.03 ±0.22                
                           11-14yrs (n=75)        1.71 ±2.18        1.56 ±1.95          0.11 ±0.31          0.04 ±0.20                                 0.96 ±1.66         0.83 ±1.45         0.13 ±0.53         0.00 ±0.00                
Gender                Male (n=180)           0.69 ±1.08        0.67 ±1.07          0.01 ±0.07          0.02 ±0.22          0.001*         2.42 ±2.35         2.08 ±1.99         0.28 ±0.66         0.06 ±0.37           0.27 
                           Female (n=182)        1.45 ±1.97        1.37 ±1.85          0.05 ±0.22          0.02 ±0.15                                 2.15 ±2.27         1.92 ±1.99         0.21 ±0.67         0.03 ±0.19                
School type      Public (n=173)          1.51 ±1.98        1.42 ±1.85          0.06 ±0.23          0.03 ±0.26          0.001*         2.51 ±2.26         2.24 ±1.96         0.25 ±0.69         0.02 ±0.13           0.07 
                           Private (n=189)         0.67 ±1.10        0.66 ±1.10          0.00 ±0.00          0.01 ±0.07                                 2.08 ±2.35          1.77 ±2.0          0.24 ±0.64         0.07 ±0.39                
Total                      1.07 ±1.63             1.02 ±1.55        0.03 ±0.16          0.02 ±0.19                                     2.29 ±2.31     2.00 ±1.99         0.25 ±0.66         0.04 ±0.29                      
 

DMFT:Decayed, Missing and Filled Teeth, DT: Decayed Teeth, MT: Missing Teeth, FT: Filled Teeth, deft:Decayed, Extracted and Filled Teeth, dt: Decayed Teeth, et: Extracted Teeth, ft: Filled Teeth. 
*Statistically significant p-value < 0.05.



1. General Characteristics of Children: A total of 362 
school children were examined in this study, among them 
173 (48%) were from public sector schools and 189 (52%) 
were from private sector schools. Of the total study 
population, 82 (23%) were 5-7 years old, 205 (56%) were 
8-10 years old, and 75 (21%) were 11-14 years old with a 
mean age of (9.05±1.92) years. In terms of gender, 180 
(49.7%) were males and 182 (50.3%) were females. 

2. Oral Hygiene status of Children: Of the 362 children 
examined, only 48 (13%) were considered to have good 
oral hygiene and 116 (32%) had a poor oral hygiene. 
Females had slightly better oral hygiene as compared 
with males with oral hygiene scores of 13.7 and 12.8, 
repectively. Among the public and private sector schools, 

30 (16%) of the children of private 
sector school had better oral 
hygiene than 18 (10%) of their 
counterparts of public schools. 
There was no significant 
difference between the age 
groups and gender of the children 
(P=0.75) but statistically 
significant differences (P=0.001) 
among the public and private 
sector school groups were 
observed (Table-1). 

3. Dental Caries status of 
Children: Overall, 268 (74%) 
children were affected by dental 
caries. Prevalence was slightly 
higher in males 138 (77%) and 
among public sector school 
children 139 (80%) as compared 

with their counterparts. (Figure-1). 

The mean "DMFT" scores for permanent teeth was 
1.07±1.63 and the "deft" score for deciduous teeth was 
2.29± 2.31. Mean DMFT was highest among the 11-14 
years age group (1.71 ± 2.18) and deft was highest among 
the 5-7 years age group (3.15 ±2.72). Untreated dental 
caries 'decayed teeth' (DT) in permanent and deciduous 
teeth was observed to be 92% and 77%, respectively. The 
percentages of filled teeth (FT and ft components) were 
very low, i.e. 3% for both the componemts. To test the 
differences of mean DMFT and deft and their components 
among the groups, a One-way Analysis of Variance 
(ANOVA) was performed. Regarding deciduous teeth, 
there were no significant differences among the mean 
deft, gender, and type of school (p-value= 0.27 and 0.007) 
(Table-2). 

Based on logistic regression analysis, the public sector 
school children were approximately two times more likely 
to have dental caries (OR 1.92; 95%CI, p-value - 0.021) 
than children attending private sector schools. Dental 
caries was significantly higher among all children with 
poor oral hygiene (OR 2.40; 95%CI, p-value - 0.005) than 
those with good oral hygiene (Table-3). 

Conclusion 
Over two thirds of all the children in this study were 
affected by dental caries and very few had good oral 
hygiene. Children studying in public sector schools 
experienced a higher prevalence of dental caries and 
DMFT increased with the age of children. The treatment 
needs of the children in public and private sector schools 
were very high. Further elaborative research will identify 
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Figure-1: Prevalence of Dental Caries by School type, Gender and Age group among children (n=362).

Table-3: Determinants of dental caries among public and private sector school 
children (n=362). 
 
Variable                                                                                   Dental caries 
                                                                    OR*                           (95% CI) **                      p-value 
 
Age                                                                  
   10-14 years                                              1                                 Reference                                  
   5-9 years                                                1.30                             (0.80-2.12)                          0.288 
Gender 
   Female                                                      1                                 Reference                                  
   Male                                                        1.62                             (0.95-2.78)                          0.077 
School Type 
   Private                                                       1                                 Reference                                  
   Public                                                      1.92                             (1.10-3.36)                          0.021 
Oral Hygiene Status 
   Good Oral Hygiene                                1                                 Reference                                  
   Poor Oral Hygiene                              2.40                            (1.30-4.44)                         0.005 
 

OR*: Odds ratio, 95%CI**: 95% confidence interval, Binary logistic regression model, (Omnibus 
Tests of Model Coefficients = Chi-square = 21.912, df=4, p-value=0.000).



additional factors related to dental caries, utilisation of 
oral health services and barriers to access, including 
cultural factors and cost of dental treatment. 

Disclaimer: This study is a part of PhD (Public Health) 
thesis. The results of this study have neither been 
presented or published in a conference nor published in 
an abstract book. 

Conflict of Interest: None to declare. 

Funding Disclosure: None to declare. 

References 
1. World Health Organisation, Oral Health fact sheet. [Online]  [Cited 

2022 January 16]. Available from: URL: 
https://www.who.int/news-room/fact-sheets/detail/oral-health. 

2. Krisdapong S, Prasertsom P, Rattanarangsima K, Sheiham A. 
School absence due to toothache associated with 
sociodemographic factors, dental caries status, and oral health-
related quality of life in 12- and 15-year-old Thai children. J Public 
Health Dent. 2013; 73:321-8. doi:10.1111/jphd.12030. 

3. Pongpichit B, Sheiham A, Pikhart H, Tsakos G. Time absent from 
school due to dental conditions and dental care in Thai 
schoolchildren. J Public Health Dent. 2008; 68:76-81. 
doi:10.1111/j.1752-7325.2007.00051.x. 

4. Ayele FA, Taye BW, Ayele TA, Gelaye KA. Predictors of Dental 
caries among children 7–14 years old in Northwest Ethiopia: a 
community based cross-sectional study. BMC Oral Health. 2013; 
13:7. doi:10.1186/1472-6831-13-7. 

5. Bashirian S, Seyedzadeh-Sabounchi S, Shirahmadi S, Soltanian R, 
Karimi-Shahanjarini A, Vahdatinia F. Socio-demographic 
determinants as predictors of oral hygiene status and gingivitis in 
schoolchildren aged 7-12 years old: A cross-sectional study. PLoS 
One. 2018; 13:e0208886-e. doi:10.1371/journal.pone.0208886 

6. Siddiqui A, Alshammary F, Mulla M, Al-Zubaidi M, Afroze E, Amin 
J, et al. Prevalence of dental caries in Pakistan: a systematic review 
and meta-analysis. BMC Oral Health. 2021; 21:450. doi: 

10.1186/s12903-021-01802-x. 
7. Khalid T, Mahdi S, Khawaja M, Allana R, Amenta F. Relationship 

between Socioeconomic Inequalities and Oral Hygiene Indicators 
in Private and Public Schools in Karachi: An Observational Study. 
Int J Environ Res Public Health 2020; 17: 8893. 
doi:10.3390/ijerph17238893;17(23):8893. 

8. Sahito N, Sahito MA, Fazlani K. Prevalence of Dental Caries among 
School Children in Hyderabad Pakistan. Int J App Sci Res Rev. 
2015; 2:001-05. 

9. Ali A, Somoro S. Caries prevalence among school children aged 6-
14 years in Gadap town Karachi in relation to the awarness of their 
parents towards Oral Health. Pak Oral Dent J. 2013; 33:354-58. 

10. Mirza B, Anwar A, Zahra F. Prevalence of Dental caries in Garrison 
School of Lahore. Pak Oral Dental J. 2017; 37:133-36. 

11. Masoud S, Mumtaz R. Prevalence of Dental Caries and its 
Association with Risk Factors amongst Preschool Children of 
Bharakahu, Islamabad. J Islamabad Med Dent Coll. 2020; 9:88-94. 
DOI: https://doi.org/10.35787/jimdc.v9i2.463. 

12. Pakistan Bureau of Statistics, Statistics. Block Wise Provisional 
Summary Results of 6th Population & Housing Census-2017. 
[Online] [Cited 2020 November 6]. Available from: URL: 
https://www.pbs.gov.pk/sites/default/files/bwpsr/balochistan/Q
UETTA_SUMMARY.pdf. 

13. Whitley E, Ball J. Statistics review 4: sample size calculations. 
Critical Care. 2002; 6:335-41.Doi: 10.1186/cc1521 

14. Umer M,Shabbir A, Zofeen S, Mujtaba H, Tahir M. Prevalence and 
Associated factors of Dental caries, Gingivitis and Calculus 
deposiits in School children of Sargodha District, Pakistan. J Ayub 
Med Coll Abbottabad. 2016; 28:152-56. 

15. Greene J, Vermillion R. The Simplified Oral Hygiene Index. J Am 
Dent Assoc. 1964; 68:7-13.Doi: 10.14219/jada.archive.1964.0034 

16. Azfar M, Quershi S, Omer A, Abid K. Comparison of oral health 
status among normal and disabled children of Karachi, Pakistan. 
Prof Med J. 2019; 26:2009-14. 

17. Petersen P, Ramon J. Oral health surveys: basic methods 5th ed. 
Geneva: World Health Organization, 2013. 

18. IBM Corporation. IBM SPSS Statistics for Windows, Version 16.0. 
Armonk, NY: IBM Corp. [Online] [Cited 2020 September 7]. 
Available from: URL: https://spssdownload.com/spss-16-
download-free-full-version/ 

Open Access J Pak Med Assoc

A. A. K. Khail, K. Ronis, S. Mureed146


