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ABSTRACT

Objective: To determine the prevalence, severity and pattern of early childhood caries

(ECCO) in Moshi Municipality, Tanzania.
Design: Cross-sectional study.

Setting: Moshi Municipality, Kilimanjaro region, Tanzania.

Subjects: Three hundred and seventy two randomly selected children aged three to
five years (157 males and 215 females) in 2008.

Results: Overall caries prevalence was 30.1% with no significant gender difference
(p>0.05). The severe form of ECC that attacks primary maxillary incisors occurred in
21.2% of the children. The mean dmft score was 0.95 (SD +1.81). The decay component
was 0.87 (SD+1.71), whereas the missing component was 0.08 (SD +0.41). There was no
significant gender difference in the mean dmft scores (p>0.05). Among the posterior
teeth, mandibular last molars had the highest caries prevalence (12.4%) and for the
anterior teeth, the maxillary central incisors had the highest caries prevalence (21%).
Majority of the affected children had three or less teeth affected. The sample mean
plaque score was 0.57 (SD +0.46) with no statistical gender difference (p>0.05). A total
of 174 (46.8%) parents/guardians responded to the questionnaire. Caries risk and
experience was significantly higher in children with guardians and in children with
history of falling asleep with the breast in the mouth respectively (p<0.05).
Conclusion: Mostof the affected childrenhad ECCin the anteriorand posterior segments.
In the anterior segments, the maxillary teeth were affected more frequently than the
mandibular teeth, while in the posterior segments the mandibular teeth were more
frequently involved than the maxillary teeth. Significantly higher caries prevalence
was found in children under the care of the guardians, children who had slept with
breast in the mouth and those with higher sugar moments as the result of snacking.

INTRODUCTION

Early childhood caries (ECC) and periodontal diseases
are the common enemies of children’s oral health.
ECCis described as an experience of dental caries on
at least one primary tooth in a child under six years
of age (1). ECC is considered a major personal and
public health problem in the developing countries
and among certain minority groups in the developed
countries (2-3). Pain and suffering due to caries
experienced at this age- group may bring a negative
impact on the general growth of the child (4-5). There
may also be many man-hours and school-hours
lost while seeking treatment for these minors since
they have to be accompanied by an adult. In places
where there are limited paediatric oral healthcare
services, cariouslesionsin these children may remain

unattended to. This may compromise the developing
occlusion because the deciduous dentitionis the base
for future permanent occlusion. Indeed the sequelae
of the severe form of ECC described by Druryl et
al (6) that attack primary maxillary incisors are far
reaching in terms of child suffering and treatment
modalities.

Prolonged bottle feeding, at will breastfeeding,
frequent use of medicinal syrup containing sucrose
and sucrose-dipped pacifiers have been reported to
predispose to ECC (5, 7). ECC has also been reported
to be related to feeding practices, snacking habits,
oral health practices and pattern of dental services
utilisation as well as socio-economic backgrounds
(7-8). Prevalence of caries in pre-school children
is reported to be lower in developed countries (9).
Literature indicates that the highest caries prevalence
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in young children is in Africa and South-East Asia
(3). Based on a few community studies, prevalence
of ECC has been reported to range from 6.8- 63.5%
among East African countries ( 10-13).

Studies done in Tanzania in regard to ECC and
associated factors such as plaque levels are scanty
and inconclusive. They report high plaque levels (13)
and prevalences of ECC ranging from 2-26.4% (10,
13-14). The aim of this study was to determine the
prevalence, severity and pattern of early childhood
caries in Moshi, Tanzania.

MATERIALS AND METHODS

This was a cross sectional study conducted in
urban areas of Moshi in 3-5 year-old pre-school
children in 2008. The study evaluated the oral health
knowledge, attitudes and practices of parents/
guardians of children in Moshi, ECC, plaque levels
as well as morphological and functional traits of
malocclusion in the children. Ethical clearance was
sought from Kilimanjaro Christian Medical Centre
Ethical Committee. A written informed consent was
obtained from each of the parent/guardian of the
children who were examined. The subjects were
randomly selected from all 57 pre-primary nursery
schools in Moshi municipality to increase chances of
sample representativeness. Moshi municipality had
about 10,000 children aged 3-5 years (15). In each
pre-primary nursery school subjects aged 3-5 years
were identified through a register and each assigned
a number for random selection of ten children per
school. A total of 372 children selected agreed to
participate for clinical examination. Based on a
previous report of ECC in a Tanzanian population
(10), thisnumber constituted a representative sample.
This sample constituted about 4% of all 3-5 year-olds
in Moshi municipality.

The present paper reports on ECC and plaque
whereas the other issues evaluated on the children
are reported elsewhere (16, 17). Data were collected
in two parts, first, by the clinical determination
of plaque levels and ECC and secondly by self-
administered questionnaire to the parents/ guardians
of the examined children. Children were examined
for ECC based on the World Health Organization
(18) recommended method and the oral hygiene by
using the simplified Oral Hygiene Index of Green
and Vermillion (19). A questionnaire probing the
feeding factors related to ECC was posted to each
parent of the examined child through the heads of
the schools.

At the time of data collection all clinical
examinations were carried outunder natural daylight

by one paediatric dentist (DSR). Data were entered in
a pre-prepared form by an assistant. Data were fed
in the computer for processing and analysis using
Statistical Package for Social Sciences (SPSS) version
12.1 (20) and Epidemiology Information package
(Epi Info) (21). The Kappa test was used to evaluate
intra-examiner reproducibility of the qualitative
variables (22). On each day, every tenth subject was
re-examined. A total of 44 subjects were re-examined
by the end of data collection.

Chi-square test was used to evaluate for
differences between male and female on the
prevalence of ECC and between levels of caries due
to feeding behaviour. Analysis of variance (ANOVA)
was used to determine the differences in mean dmft
scores between male and female, mean plaque scores
between male and female and between levels of
socio-demographic characteristics. A p-value <0.05
was considered significant.

RESULTS

A total of 372 pre-school children, 157 (42.2%) male
and 215 (57.8%) female were examined. None of the
children had missing anterior teeth due to exfoliation.
The mean age of the children was 4.1 (SD +0.7) years
(range:3-5years). The intra-examiner reproducibility
test for qualitative variables produced a Kappa score
of 0.9 indicating high reproducibility.

The mean plaque score was 0.57 (SD + 0.47).
There was no significant gender difference (p>0.05)
(Table 1). The overall caries prevalence among
the sample was 30.1% with no significant gender
difference (p>0.05) (Table 1). Among 112 children
who had caries experience, 33 (29.5%) had caries
inboth posterior and anterior segments, 29 (25.9%)
only in the posterior segments and 50 (44.6%) only
in the anterior segments. The prevalence of the
severe form of ECC that attacks primary maxillary
incisors was found in 79 (21.2%) children and there
was no significant gender difference (p>0.05).
Figure 1 shows the distribution of 354 carious teeth
by tooth type. Most of the affected teeth were the
maxillary central incisors 138 (39%). Majority of the
affected children had dmft scores between one to
three (Figure 2). The mean dmft scores in the age
groups of three point four and five years were 0.43
(SD + 1.34), 1.01 (SD + 1.93) and 1.23 (SD + 1.87)
respectively (Table 2). The overall mean dmft of the
sample was 0.95 (SD +1.81) with a decay component
of 0.87 (SD + 1.71) and a missing component of
0.08 (SD + 0.41). No filled teeth were encountered
(Table 2). Decay was the major component of the
mean dmft scores (91.3%).
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Figure 1 Figure 2
Percentage distribution of the 354 carious teeth Distribution of dmft scores in 372 children aged 3-5
according to tooth type in 112 out of 372 affected years
children aged 3-5 years
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Table 1
The mean plaque score and caries experience by gender in 3-5-year-olds (n=372)

Gender
Male Female Total P-value
No. (%) SD No. (%) SD No. (%) SD
Mean plaque score 0.59 0.46 0.55 0.46 0.57 0.46 0.37
Caries positive 50 134 62 16.7 112 30.1
Caries free 107 28.8 153 41.1 260 69.9 0.53
Table 2

The mean decayed (d), missing (m), filled (f) teeth and dmft in different age groups in 372 children aged 3-5 years in

Number of

Age in years children Decayed(d) Missing (m) Filled (f) dmft SD

3 82 0.34 0.09 0.0 043 1.34
4 169 0.94 0.07 0.0 1.01 1.93
5 121 1.14 0.09 0.0 1.23 1.87
Total 372 0.87 0.08 0.0 095 1.81

The males had a mean dmft score of 1.01 (SD
+ 1.85) and females 0.91 (SD + 1.85). The differences
were not statistically significant (p>0.05).

The overall caries prevalence by tooth type in
maxilla and mandible is presented in Figure 3. Among
the posterior teeth, mandibular second molars had the
highest caries prevalence 46 (12.4%) followed by the
mandibular firstmolars 29 (7.8%) and the maxillary first
molars17(4.6%). Among the anterior teeth, themaxillary
central incisors had the highest caries prevalence 78 (21
%) followed by maxillary lateral incisors 31 (8.3%) and
mandibular central incisors ten (2.7%).

Only 174 (46.7%) parents / guardians of 372
examined children responded to the questionnaire.
These were 156 (41.9%) parents and 18 (4.8%)
guardians. Henceinrelating the caries experience and
caries risks of the children to the socio-demographic
characteristics of parents and guardians only the
data from 174 children of the 174 respondents to the
questionnaire were used. Questions used to probe
feeding habits are presented in Table 3. The question
“wasyour child used to falling asleep with the breast
in the mouth?” was one of the specific questions
used to probe for caries risk in children.
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Caries experience was higher in children whose
parents/guardians responded positively to this
question than in those who responded negatively (p<
0.05) (Table 3). The question “how many times per day
are you giving your child sugary snacks?” was also
used to probe for frequency of sugary food snacking
in children. Majority of the parents/guardians 159
(91.4%) responses showed lower sugar moments
snacking in their children (Table 3). Caries experience
was higher in children whose parents/guardians
provided sugary snacks more frequently than in those
whose parents/guardians provided sugary snacks
less frequently (p< 0.05) (Table 3).

Figure 3
Opwerall prevalence of caries according to tooth type in
maxilla and mandible in 372 children aged 3-5 years in
Moshi, Tanzania
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Table 3
Distribution of parents’/quardians’ response alternatives (n = 174) to questions used to probe for caries risk due to
feeding habit in pre-primary school children

Question Dichotomous responses Caries experience P-value
Present Absent
No. (%)  No. (%)  No. (%)

1. Was your child used to Caries risk response 36 20.7 16 44.4 20 55.6

falling asleep with the breast  Non caries risk response 138 79.3 29 21.0 109 79.0 e 0.00

in the mouth?

2. If your child had naptime

bottle what did you put in the Caries risk contents 18 10.3 7 389 11 611

bottle? *0.25
Non caries risk contents 156 89.7 38 24.4 118 75.6

3. Did your child fall asleep/ is

falling asleep with baby bottle Caries risk response 3 17 1333 2 66.7

in the mouth? *1.00
Non caries risk response 171 98.3 44 257 127 74.3

4. What type of snack do you 28 255 82 74.5

give to your child? Caries risk snacks 110 63.2 *0.93
Non caries risk snacks 64 36.8 17 26.6 47 73.4

5. How many time per day are More frequent sugar

you giving your child sugary  moments snacking 15 8.6 7 46.7 8 53.3

snacks (three times or more per 1 0.00
a day)
Less frequent sugar
moments snacking 159 914 38 23.9 121 76.1

(none or less than three

times a day)

e = p<0.05 (parents/guardians with caries risk responses had children with more caries experience than in
those with non caries risk responses); 1= Caries experience is higher in children whose parents/guardians
provided sugary snacks more frequently than in those whose parents/guardians provided sugary snacks
less frequently * = p>0.05 (no significant difference); statistics: Chi-square test

The socio-demographic characteristics of the
parents/guardians are presented in Table 4. There
were no significant socio-demographic differences
in parents/guardians in relation to mean plaque
scores of their children. However, a considerable
number of children with older parents/guardians

had a considerable caries experience 39 (29.3%) but
their caries risk due to feeding habits was low 128
(73.6%) (Table 4). Parental status (biological parent
or guardian) was found to be a significant predictor
of caries risk. Caries risk in children with guardians
as care givers was significantly higher than in those



308

EasT AFRICAN MEDICAL JOURNAL

July 2010

with biological parents (p<0.05) (Table 4). Parental
educational level and the type of occupation were
not associated with caries experience and caries risk
due to feeding habits in children (Table 4).

integrated community oral health care in pre-school
children in this community.

The plaque levels in this sample were relatively
low. This low level of plaque may probably partially
account for the relatively low overall prevalence
of ECC. It is also noteworthy that some parents/

Table 4
Distribution of socio-demographic characteristics of parents/quardians (n= 174) by levels of mean plaque scores,
caries experience and caries risk due to feeding habit in their pre-school children

Socio-demographics of

parents/ guardians Group plaque

Variables assessed in children

Total number
Caries risk due to feeding of

score Caries experience habits respondents
Mean (SD) Present Absent High Low
No. (%) ~ No. (%) No. (%) No. (%) No. (%)
Younger (20-30 years) 0.50 0.43 6 14.6 35 8.4 2 49 39 951 41 23.6
Older (over 30 years) 0.59 0.44 39 29.3 94 707 5 28 128 73.6 133 76.4
p-value *0.67 *0.06 *0.67
Married parents 0.57 0.46 38 27.3 101 727 4 29 135 97.1 139 79.9
Single parents 0.58 0.39 4 235 13765 0 17 100 17 9.8
Guardian 0.56 0.33 3 16.7 15833 3167 15 833 18 10.3
p-value *0.99 *0.61 0.01
Primary education 0.57 0.42 32 29.1 78 709 545 105 95.5 110 63.2
Secondary education 0.55 0.47 13 203 51 79.7 231 62 96.9 64 36.8
p-value 0.78 *0.2 *1.0
Labourer 0.61 0.46 7 20.0 28 80.0 129 34 971 35 20.1
Professional farmer 38 27.3 104 748 6 4.3 133 95.7 139 79.9
business or skilled work *0.56 0.44
p-value *0.54 *0.73 *1.0

* = p<0.05 (caries risk due to feeding behaviour of children is more in guardians than in
married parents); * p>0.05 (no significant difference); statistics: Chi-square test

DISCUSSION

Moshi Municipality has both urban and peri-urban
communities. The nursery schools from which
the sample was drawn were selected from both
communities. The overall caries prevalence in this
population was 30.1% which was in the range of
recent findings conducted elsewhere in Tanzania (10,
13-14). The findings for ECC in this population were
however, lower compared to studies done among
pre-school children in Kenya and Uganda (11-12).
The mean dmft score was lower than in most
of the previous studies in Tanzanian. Majority of
the affected children had three or less affected teeth
(Figure 2). The dmft levels increased with age. This
can be attributed mainly to cumulative increase in
the caries incidence over time. This trend has been
observed elsewhere in East Africans (11). The high
decay component of the dmft scores without any
filled component indicated a low uptake of dental
treatment which most likely reflects absence of

guardians of the children reported that they
supervised their children during tooth brushing (17).
Generally, the upper incisors and lower molars were
more frequently found to be carious as compared to
upper molars and lower incisors. This difference may
be due to the closer proximity of the upper molars
to the parotid salivary gland duct and the lower
incisors to the sublingual salivary gland ducts. The
copious salivary flow from these salivary glands
tends to dilute the acid from bacterial plaque leading
to increase of pH around these teeth. Increased pH
promotes remineralisation of teeth if they are in a
carious process (23).

The maxillary central incisors showed the highest
caries prevalence 78 (21 %). This may be attributed to
the lower salivary flow around these teeth compared
tootherareasin the oral cavity. Thiswould resultin the
maxillary incisors “bathing” directly in the stagnant
milk of suckling infants. Stagnant human milk in
the oral cavity has been reported to be associated
with ECC (24). Among the parents/guardians who
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responded to the questionnaire, 36 (20.7%) admitted
that their children used to sleep with the breast in the
mouth at some point. This behaviour is known to
predispose to higher caries risk. The present results
showed a higher caries experience in children of
parents/guardians with a positive response to this
question (p<0.05) (Table 3).

The prevalence of ECC in the first mandibular
molars waslower than in the second molars. This was
in agreement with the expected pattern reported in
theliterature (25). Anatomical differences between the
first and second molars may account for differences
in caries susceptibility because the occlusal surfaces
of the first primary molars are less pitted and fissured
than the second primary molars hence probably
leading to less plaque retention in the first molar.

Although the parents’ / guardians’ responses
on snacking showed consumption of high caries
risk snacks in their children this was not statistically
associated with caries experience. Probably this
may be explained by the fact that majority of the
parents/ guardians 159 (91.4%) (Table 3) exposed their
children to sugary snacks less frequently. However.
caries experience in children of parents/guardians
who exposed their children to sugary snacks more
frequently was significantly higher than in those
children who were exposed to sugary snacks less
frequently by their parents / guardians (p<0.05) (Table
3). The caries risk was found to be significantly higher
in children with guardians than in single or married
parents. Itmay be argued that children with guardians
are likely to be exposed more frequently to cariogenic
items as a means of psychological compensation for
their absent parents. They are also likely to be under
less stringent oral hygiene supervision (brushing)
than those under the direct care of parents. It is usual
in this community to find older grandparents taking
care of their grandchildren and doing the best in
their ability to give cariogenic snacks to the children
as a means of showing affection. In this sample, the
desire to show affection is probably another reason
for the higher caries experience in the older children
who could be left under the care of guardians more
conveniently. The parents/guardians age, level of
education or type of occupation were not found to
significantly influence either the caries risk or caries
experience of the children.

The presence of caries in the primary dentition
hasbeen shown to be the strongest predictor of caries
in permanent dentition (26). Therefore, the results
of this study give a useful insight into the caries
problem that would need to be addressed through
oral health education as well as curative efforts in
this community.

ACKNOWLEDGEMENTS

To the office of the Director of Research and
Consultancies of Kilimanjaro Christian Medical
Centre, Tanzania, for facilitating funding of this
study by Tumaini University, Tanzania. The authors
are grateful to the authorities of Moshi Municipality,
Tanzania, for allowing this study to be undertaken
and the children and caretakers of the nursery schools
visited for their cooperation. The authors appreciate
the help of disseminating information by Dr. Sabina
Mtweve of the Community Health Department,
Faculty of Medicine, Tumaini University, Tanzania,
during the preparation of this study.

REFERENCES

1. Ismail, A.L. and Sohn, W.A. A systematic review of
clinical diagnostic criteria of early childhood caries.
Pub. Hith. Dent. 1999: 26: 5-7.

2. Tickle, M.Improving the oral health of young children
through an evidence-based approach. Comm. Dent.
Hith. 2006; 23: 2-4.

3. Milnes, A R.Description and epidemiology of nursing
caries. |. Pub. HIth. Dent. 1996: 56: 38-50.

4. Acs, G., Lodolini, G.O. Kaminsky, S. and Cisneros,
G.J. Effect of nursing caries on body weight in a
paediatric population. Ped. Dent. 1992; 14: 302-305.

5. Rosenblatt, A. and Zarzar, P. Breast-feeding and early
childhood caries: assessmentamong Brazilian infants.
Int. . Ped. Dent. 2004; 14:439-445.

6. Druryl, T.F, Horowtz, AM., Ismail, A.L., et al.
Diagnosing and reporting early childhood caries
for research purposes. J. Pub. Hith. Dent. 1999; 59:
192-199.

7. Rajab, L.D.and Hamdan, M. A. Early childhood caries
and risk factors in Jordan. Comm. Dent. Hith. 2002: 19:
224-229.

8. Gussy, M.G., Waters, E.G., Walsh, O. and Kilpatrick,
N.M. Early childhood caries: current evidence for
aetiology and prevention. J. Ped. Child Hith. 2006; 42:
37-43.

9. Bankel, M., Eriksson, U.C., Robertson, A. and
Kohler, B. Caries and associated factors in a group
of Swedish children 2-3 years of age. Swed. Dent. ].
2006; 30:137-147.

10. Matee, M., Van ‘t Hof M., Masselle S., et al. Nursing
caries, linear hypoplasia and nursing and weaning
habits in Tanzanian infants. Comm. Dent. Oral
Epidemiol. 1994: 22: 289-293.

11. Ngatia, EM., Imungi, ].K., Muita, ] W.and Ng’'ang/'a,
P.M. Dietary patterns and dental caries in nursery
school children in Nairobi. Kenya. East Afr. Med. ].
2001: 78: 12: 673-677.

12. Kiwanuka,S.N., Astrom, A.N.and Trovik, T.A. Dental
caries experience and its relationship to social and
behavioural factors among 3-5-year-old children in
Uganda. Int. |. Paediat. Dent. 2004; 14: 336-346.



310

EastT AFRICAN MEDICAL JOURNAL

July 2010

13.

14.

15.

16.

17.

18.

19.

Mosha, H.J., Senkoro, A.R., Masalu, ].R. P, et al. Oral
health status and treatment needs among Tanzanians
of different age groups. Tanzania Dent. ]. 2005: 12:
18-27.

Mziray, H. and Kahabuka, FK. Prevalence and
awareness of early childhood caries among attendees
of a reproductive and child health clinic at Mnazi
Mmoja dispensary. Dar-es Salaam. Tanzania. Dent. .
2006; 12: 35-41.

United Republic of Tanzania. Population and Housing
Census. 2002.

Rwakatema, D.S. and Ng’ang’a, PM. Morphological
and functional traits of malocclusion in 3-5-year-olds
in Moshi. Tanzania. East Afr. Med. ]. 2009: 86: 486-
490.

Rwakatema, D.S. and Ng'ang’a, PM. Oral health
knowledge, attitudes and practices of parents/
guardians of pre-school children in Moshi, Tanzania.
East Afr. Med. ]. 2009: 86: 520-525.

WHO. Oral Health Surveys: Basic Methods. Geneva,
Switzerland: World Health Organization; 1997.
Green J. C. and Vermillion J.R. The simplified Oral
Hygiene Index. ]. Am. Dent. Assoc. 1964; 68: 7-13.

20.

21.

22.

23.

24.

25.

26.

SPSS Inc. The Statistical Package for the Social
Sciences. Chicago (IL): SPSS, 1997.

Centres for Disease Control and Prevention.
Epidemiology Information. Atlanta. Georgia. 1998.
Landis, J.R. and Koch, G.O. The measurement of
observer agreement for categorical data. Biometrics.
1977; 33: 159-174.

Tinanoff, N., Kanellis, M.]. and Vargas, C.M. Current
understanding of the epidemiology mechanisms, and
prevention of dental caries in pre-school children.
Pediatr. Dent. 2002; 24: 543-551.

Thomson, M.E.. Thomson C.W. and Chandler N.P. In
vitro and intra-oral investigations into the cariogenic
potential of human milk. Caries Res. 1996; 30: 434-
438.

Volker, J. F. and Russell, D.L. The epidemiology of
dental caries. In: SB Finn (eds.). Clinical Pedodontics.
Philadelphia: W.B. Saunders Company. 2004; pp 454-
475.

Ter Pelkwijk, A., vanPalenstein Helderman, W.H. and
van Dijk, ].W.E. Caries experience in the deciduous
dentition as predictor for caries in the permanent
dentition. Caries Res. 1990: 24: 65-71.



