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Abstract
Introduction: Good oral hygiene protects against oral diseases such as caries and gum infections. Twice daily tooth brushing with
fluoride pastes and flossing are recommended to keep mouth clean and reduce plaque bacterial growth. Poor access to oral cleaning
material and dental care services expose children from poor backgrounds to oral diseases.
Objectives: The study assessed oral hygiene practices and caries prevalence among school children.
Methods: A cross-section of 9-15 year old school children (n=1,040) were randomly selected from private and public schools in Accra,
Ghana. Oral hygiene and snacking habits were assessed by interview using structured questionnaire. Oral cleanliness and dental caries
were assessed by oral examination by two calibrated dental surgeons. Silness and LÖe Plaque Index (PI) and Decay, Missing and Filled
Teeth (DMFT) score were used to determine oral hygiene and caries status respectively.
Results: Mean age of sample was 12.01±1.52 years. Overall caries prevalence was 17.4% but (19.9%) in the public and (15.1%) in the
private schools. It was higher in the females (19.3%) than the males (15.1%) in both private and public schools. Almost all (96.6%)
brushed once a day. About 60.0% had plaque and 64.4% had supra gingival calculus. Overall mean DMFT score was 1.138±0.476.
Types of snacks taken in a day and weekly frequency of snacks were significantly higher in the private schools than in the public school
children. Overall, oral hygiene status was acceptable in the children.
Conclusion: Oral hygiene practices and status were comparable in the private and public school. Snacking frequency was high in both
groups but did not account for the differences in caries prevalence observed.
Keywords: Oral hygiene status; Snacking, caries prevalence; Public and private school children; DMFT score

Background
Dental caries and gum disease are the commonest oral diseases in children [1] and may be associated with severe pain [2-4].
The pain may interfere with food intake and affect the normal growth of the child [1,5]. Globally prevalence of dental caries are
declining but the factors that predispose children to caries still persist [6]. These factors include high snacking habits and bad oral
hygiene practices [7]. Studies have indicated that socio-economic factors are associated with caries prevalence in both adults and
children [4,8,9]. Dental caries was shown to be most prevalent in school children from poorer families. These Children also, had
greater number of untreated oral lesions [10,11].
Dental Caries is an infectious disease caused by the acid produced by the fermentation of simple sugars by oral bacteria, chief
of which are streptococcus mutans and lactobacillus species [12,13]. Although sugars are provided by the type of diet consumed
especially in our snacks, its effect on caries shows only when it is accompanied by poor oral hygiene practices and resultant poor
oral hygiene status [14,15]. Oral cleanliness is therefore a basic factor for good oral health especially in children. Poor oral hygiene
leads to dental plaque formation [16,17]. Dental plaque, the soft adherent materials deposited on the tooth surface may consist of
bacteria, desquamated epithelial cells and migrated polymorphonuclear leukocytes [18]. A study in suburban school children in
Accra reported plaque accumulation of 90% in 5-6 year olds but 54% in 9 year olds. [19]. Poor oral hygiene therefore allows the
bacteria in the plaque to thrive and then ferment sugars in foods to produce acid that leads to dental caries.
Lack of good oral hygiene therefore becomes the single most important factor in determining the risk of caries especially in
children. Frequent snacking on sugar foods such as soft drinks, candies, fruit drinks and high sugar fruits may increase the risk
of caries in children [20,21]. Simple mouth cleaning practices can easily clear this sugar substrates and remove oral plaque, and
reduce the incidence of the dental caries. Caries will occur when plaque pH levels drop below 5.5 due to increased acid production
in the dental plaque from the fermentation of sugars in the foods consumed [22].
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Some oral hygiene practices recommended for children include twice brushing with the appropriate dentifrice including fluoride
containing pastes or gels. Chewing stick and sponge used by some rural homes also contain anti-bacteria substances which reduce
activities of the bacteria in the mouth [23,24].). Some children also use mouth rinses to reduce their risk of caries while most rural
folks also use chewing stick or sponge. Caries remains the commonest oral challenges in children only second to gum diseases
[25]. Oral hygiene is assessed by exploring the tooth surfaces for plaque and calculus. Just few studies on the oral hygiene and
caries have been reported in Ghanaian school children. These studies indicated high levels of accumulation of plaque in school
children (19). Private and public school were targeted to see if their socioeconomic background could influence the oral hygiene
status of the two groups. Children who attend private schools where fees are higher, mostly come from higher socio-economic
class.

Objectives
This study therefore seeks to determine and compare the oral hygiene practices and oral hygiene status in relation to caries
prevalence among private and public school children 9-15 year in Accra, Ghana. It also examined the association of the caries with
snacking behaviour.

Material and Methods
A cross-section of 1,040 school children aged 9-15 years were recruited for the study. There were 547 children from 8 randomly
selected private schools and 493 of them from 5 randomly selected public schools in Accra. In each school two streams of classes
were randomly selected by ballot and all children from primary classes 4 to Junior high School (JHS3) were screened. Dietary and
snacking practices as well as oral hygiene practices were assessed using questionnaire. The dietary and snacking questionnaire
was adapted from the ENDORSE Study questionnaire which examined the dietary and snacking behaviours of school children
(29). The oral hygiene habit assessment was done by using an assessment form used by the University of Ghana Dental School for
school oral health outreach programs. Oral examination was done by two calibrated dental surgeons. The calibration of the two
examiners was by screening 10 children for caries from a school not included in the study sample and the results were compared.
The oral examination required the use of mouth mirrors and dental explorers for probing all the tooth surfaces to identify caries
and it was done under sun light. Decay, Missing and Filled teeth (DMFT) score was used to determine caries prevalence while
Plaque and Calculus indices as well as Silness and LÖe Plaque Index was used to measure overall oral hygiene status. The index
ranges from 0, no plaque to 3, abundant accumulation of plaque at the gingival margin. DMFT score indicate the extent of the
dental caries and a value of 0 implied caries-free status. Chi-squared test was used to compare the prevalence between the public
and private schools but T-test assuming unequal variance was used to compare the means of DMFT score and Plaque index
between public and private schools. Spearman’s rank correlation was used to correlate age, DMFT score a highly skewed data and
Silness and Loe plaque score. Significant level was set at α =0.05. Analysis was done using SPSS version 20.

Results
Demographic characteristics and carries experience of the school children
Mean age for private schools was 11.49 ±1.67 and for the public schools was 13.59 ±1.43. In the public school, males were 230
(46.7%) and female 263 (53.3%) but for the private school males form 235 (43%) and females 312 (57%).
Overall caries prevalence among the public and privates schools were 15.1% and 19.9%, respectively. Overall plaque score was
positively and significantly correlated with age of the children in the private school, R=0.120, p=0.005 but was inversely correlated
with the DMFT score, R= -0.063, p=0.133. DMFT score showed inverse relationship with age, R=0-0.31, p=0.485. But in the public
school no significant correlation was shown between Age, DMFT score and the Sinless and LÖe Index. The correlation values
for Age and Silness and LÖe plaque index; R=-0.031, p=0.585, Age and DMFT score, R=-0.017, p=0.701 and for Silness and LÖe
plaque index and DMFT score was R=0.036, p=0.511.

Oral hygiene habits between private and public schools
Oral hygiene habits reported by the school children included morning and night brushing with nearly all of them 96.6% indicating
brushing in the morning. Less than half of the children brush at night, but significantly more of the private school children
indicated brushing at night than the public school children, (Table 1). Significantly more of the private students brush twice a
day than the public school children. The cleaning materials used by school children in private and public school were similar.
Knowledge of floss was more common among the private school children than the public school children but relatively more of
the public school children who knew about dental floss used it. The use of tooth pick was common among the school children.
Significantly greater proportions of private school children have attended a dental clinic at least for some oral health care than the
public school children. (Table 1).
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Private N=547
n(%)

Public N=493
n(%)

Overall N=1040
n (%)

P-value

Morning brushing

526 (96.2)

479(95.2)

1005(96.6)

0.029

Night brushing

231 (42.2)

162(32.2)

392(37.7)

Brush once a day

279 (51.7)

300(63.0)

579(55.7)

Brush more than once a day

261 (48.3)

176(37.0)

437(42.0)

515 (94.1)

470(95.5)

985(94.7)

Other materials (Chewing stick/sponge. etc)

32 (5.9)

22(4.5)

54(5.2

Knowledge of floss

76 (13.9)

36(7.4)

112(10.8)

0.006

Oral hygiene habits

Frequency of brushing
<0.001

Tooth cleaning materials
Toothpaste and brush

Floss use

0.318

31 (5.7)

31(6.3)

62(6.0)

0.673

Use of tooth pick

331 (60.4)

270(54.8)

601(57.8)

0.061

Dental visit

164(30.2)

67(13.3)

231(22.2)

0.002

Table 1: Oral hygiene habits among private and public school children

Snacking habits in the school children
Table 2 shows the snacking habits of the school children. Snacking was common among the children and it occurs more frequently
at school than at home. Fruit drinks, sweets, biscuits and cakes were significantly more commonly consumed among the private
school than the public school children. Soft drinks were more easily available and accessible at home to the private school than the
public school children. The way children feel when they drink soft drinks and the response of their parents when seen drinking
soft drink did not differ for the children in either private or public schools. Frequency of daily snacking and the intake of soft drink
in particular was significantly higher among the private school children than the public school children.
Private school N=547
n(%)

Public school N=493
n(%)

Overall N=1040
n(%)

P-value

Home snacking

257 (47.1)

228(46.2)

485(46.6)

0.664

School Snacking

348 (63.9)

293 (60.5)

641(61.6)

Raw fruits

156 (28.7)

115(24.9)

271(26.1)

Fruit drinks

293 (54.0)

119(25.8)

412(39.6)

Sweets

156 (28.7)

46(10.0)

202(19.4)

Biscuit and cakes

268 (49.4)

98(21.2)

366(44.6)

Soft drink

259 (47.7)

30(6.5)

286(27.5)

30 (5.6)

13(2.8)

43(4.1)

332 (60.6)

105(37.2)

437(42.0)

0.027

With ease

400 (73.3)

182(60.4)

582(56.0)

0.012

With some difficulty

146 (26.7)

119(38.6)

265(25.5)

Feel Good

465 (86.5)

252(87.5)

717(68.9)

Feel Normal

63 (11.7)

26(9.1)

89(8.6)

Feel bad

10 (1.8)

10 (3.4)

20(1.0)

Snacking

Types of snacks

Nuts

<0.001

Availability and motivation for snacking on soft drinks
Usually get soft drink at home
Ease of accessing soft drink

Feeling after drinking a soft drink
0.193

Parent response when child drinks soft drink
Good (Showed approval)

314 (57.6)

198(64.1)

512(49.2)

Normal (felt normal)

155 (28.4)

72(23.3)

227(21.8)

Bad (expressed concern)

76 (14.0)

31(10.0)

107(10.3)
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Private school N=547
n(%)

Public school N=493
n(%)

Mean±SD

Mean±SD

P-value

3.7 ±2.1

2.83±2.14

<0.001

Average daily snacking

1.14 ±0.42

1.74±1.35

0.002

Frequency of buying snacks

1.89 ±1.70

1.37±1.26

0.004

Weekly intake of soft drink

3.08 ±2.34

1.63±1.54

<0.001

Average unit of soft drink per day

1.97 ±1.98

2.02±1.83

0.709

Snacking
Frequency of snacking
Days per week of snacking

Overall N=1040
n(%)

P-value

Table 2: Snacking habits among private and public school children

Oral hygiene status of the school children
Oral hygiene status is an indication of the cleanliness of the mouth. Comparison of the oral hygiene status between the private
and public school children showed a significant poorer overall oral hygiene status in the private schools than in the public school
children as shown in Table 3 below.
The oral hygiene status indicators showed significant higher scores in the private school than in the public school. Abundant
plaque at the gingival margin showed worse condition among the private school than the public school. Subgingival calculus was
more prevalent in the public school than in the private school children. The overall Silness and LÖe index shows that oral hygiene
status was not very bad since the mean score was less than 1.5. This indicates that there were only mild to moderate accumulation
of plaque film on the tooth surfaces which can easily be removed by effective tooth brushing. The low accumulation of the plaque
and calculus also had little impact on the gum as heavy unilateral subgingival calculus was only 5.2%. This led to just 1.6% of
marked reddening and swollen gum in the children.
Private school N=510
n(%)

Public school N=493
n(%)

Total N=1003

21 (4.1)

26(5.3)

47(4.7)

1 = Barely visible plaque

254(49.8)

350(71.0)

604(60.2)

2 = Abundant at gingival margin

235 (46.1)

117(23.7)

352(35.1)

0= No calculus

142 (27.8)

163(33.1)

303(30.2)

1= Supra gingival

360 (70.6)

286(58.0)

646 (64.4)

8 (4.0)

44(8.9)

52 (5.2)

0 = Pink, firm, stippled and no
exudates (normal)

449 (88.0)

356(72.2)

805(80.3)

1 = Shiny, slightly red and
swollen

51 (10.0)

131(26.0)

182(18.1)

2 = Marked reddening, obviously enlarged, swollen with
exudates

10 (2.0)

6(1.2)

16(1.6)

1.43 ±0.360

0.930±0.364

1.138±0.476

Oral hygiene indicators

p-value

Plaque score
0 = No plaque,

<0.0001

Calculus score

2= Subgingival heavy unilateral

<0.0001

Gingival score

Mean Silness and LÖe PI

<0.0001

<0.0001

Table 3: Oral hygiene Status among private and public school children

Caries prevalence in the school children
The caries prevalence as shown in Table 4, gave higher values in public school than in the private school children but was not
significant. Only the mean DMFT score was significantly higher among the public school than the private school children. Even
though the prevalence among the 12 year olds in the public school was about twice the values in the private schools the difference
was not significant, p=0.0961. Caries prevalence was higher in the females than the males in both private and public schools
though not significant.

Components of DMFT score
The major component of the DMFT score was decay teeth which was about 80% of all the DMFT scores. Less than 5% of the score
was due to filled teeth and less than 20% due to missing teeth.
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Private
N (%)

Public
N (%)

Total
N (%)

p-value

Caries prevalence in the entire
sample

77 (15.1)

98(19.9)

175(17.4)

0.0946

Caries in the 12yr olds**

10 (11.4)

9(25.7)

19 (15.4)

0.0961

Male

42(17.7)

28(13.2)

70(15.1)

Caries experience

Female
Mean DMFT* score (Mean±SD)

59(22.2)

49(16.6)

108(19.3)

0.479

0.261 ± 0.745

0.543 ±1.146

0.331±0.873

0.019

*DMFT – Decayed, Missing and Filled Teeth;
** Caries in 12 olds is used as prevalence of caries for the young population (WHO. 2002)

Table 4 : Prevalence of caries, and mean DMFT score

Figure 1: Component of DMFT score, p=0.102

Caries prevalence by age of school children
Figure 2 below shows the caries prevalence by age. Caries prevalence was 28% in the 10 year olds compared to 18% in the 14 year
olds for the public school children and then 23.8% in the 10 year olds and 5.2% in the 15 year olds for the private school children
suggesting lower rates as age increases. The overall caries prevalence was higher in the public school than the private school but
not significant. The highest prevalence was observed in the 10 year olds.

Figure 2: Caries prevalence among the age groups
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Reported history of certain oral conditions in the school children
Table 5 shows the results of comparison of history of certain oral conditions as reported by the children. Children in the private
school are significantly more likely to have experienced the oral conditions. Just about 30% of all the children have ever visited the
dental clinic for any oral health care. Almost all of those who attended reported with some oral health problem.
Private N=547
n (%)

Public N=493
n (%)

Total N=1040
n (%)

p-value

Dental visit

164 (30.2)

135(26.8)

299(28.8)

0.355

Reported with oral condition

159 (98.8)

108(83.1)

267(25.7)

0.008

Bad breath (halitosis)

207 (37.4)

151(30.0)

358(34.4)

0.014

Gum bleeding

287 (45.6)

232(46.1)

519(49.9)

0.082

Painful chewing

331 (60.7)

194(38.6)

525(50.5)

<0.001

Sensitive tooth

356 (65.4)

279(55.5)

635(61.1)

0.005

Loss of teeth

332 (59.2)

103(20.3)

435(41.8)

<0.001

Oral condition ever experienced

History of Oral conditions

Table 5: Dental visit and reported history of oral conditions

Discussion
The study investigated the oral hygiene habits and assessed oral hygiene status of the school children in relation to caries prevalence
in both private and public basic schools. Similar oral hygiene habits and oral hygiene status were observed between the two school
categories. Though caries prevalence was higher among the public school (19.9%) than the private school children (15.1%) this
was not significant.
The oral hygiene status of the children showed that on average the children had mild to moderate accumulation of oral plaque
which could be easily removed by regular effective tooth brushing. Less than 5% of the children had subgingival calculus, often due
to prolonged poor oral hygiene. These results may account for the adequate oral hygiene status observed in the children.
Good oral hygiene practice is the most important factor that determines the overall oral health of the individual. It reduces the
accumulation of plaque within which oral bacterial survive to produce acid that increase the risk of caries. Acquiring good oral
hygiene habit early in life by the child does enhance good practices later in life [25]. This study suggests that the children practiced
good oral hygiene as shown by the high level of mouth cleaning with the appropriate cleaning materials such as toothbrush and
fluoride containing toothpaste. In addition many of them reported morning but fewer night brushing. Knowledge and use of
dental floss was, however, limited among the children. Toothpick use was common and was similar in the private and the public
school children. Wrong tooth pick use may damage the gum though it helps to remove food debris in the mouth reducing supply
of substrates to the oral bacteria.
Snacking habits is the second most important factor in checking caries risk. This is only significant if accompanied by poor
oral hygiene status [26]. The cariogenic snacks which included, fruit drinks, soft drinks, sweets and biscuits were consumed
by significantly higher proportion of private than the public school children. This was expected because affordability may have
favoured the private than the public school children. The adequate oral hygiene status observed among the children will render
the snacking effect on dental caries less significant.
Plaque accumulation was worse in the private school than in the public school children. But Subgingival calculus was significantly
higher in the public school than in the private school. Subgingival calculus gives an indication of prolong accumulation of plaques
which becomes calcified.
The overall oral hygiene status as indicated by Silness and LÖe Plaque Index proved significantly higher in the private school than
the public school children. This may be due to the abundant plaque at the gingival margin among the private school children.
Poorer oral hygiene is expected to influence the overall caries prevalence but this was not observed in this study. Possible reason
is that though the oral hygiene level was higher in one group than the other the overall status was not that poor to exert any
significant effect on the caries prevalence.
The overall caries prevalence in the study population was higher among the public than the private school but was not significant.
These values 15.1% for the private school and 19.9% for the public school children were far lower than prevalence reported among
similar school population in other countries; Mexico was 48.6% [27] and in Nigeria it was 35.5% [28]
Severity of the caries as indicated by the DMFT score showed significant higher scores in the public than the private school
children. This was also reflected in the higher prevalence of caries in the public school children. Decay component of the DMFT
score was about 80%, and fillings was less than 5% while missing teeth was about 15%. This is indicative of low access and
utilization of oral health care services as was also shown by dental clinic attendance below 30%. Access to dental services would
have enabled those cavities to be at least filled in the children.
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The study also showed very little correlation between the overall oral hygiene status and caries prevalence but showed significant
positive correlations between overall oral hygiene status and age of the children in the private school children but not in the public
school. Though caries prevalence was higher among the females than the males in both categories of schools it was not significant.
Thus there was no significant sex disparity in the prevalence of caries.
The reported history of oral condition in the children showed that private school children had the propensity to experience oral
conditions than the public school children.

Conclusion
Oral hygiene practices and consequent oral hygiene status was comparable in the public and private school children studied.
There was slightly higher but non-significant caries prevalence in the public school than in private school though snacking was
significantly higher among the private school children. Both age and sex did not have any significant impact on caries in the school
children.
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