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Abstract
Objective: The aim was to report the prevalence of oral diseases/conditions among a Ugandan population.
Methods: Subjects aged 12 (n=696) and 35-44 years (n=396) were chosen from randomly selected urban and peri-urban areas of
Arua, Mbale, Kampala and Mbarara districts. They were clinically examined by 4 trained and calibrated dentists for oral diseases/
conditions using criteria described by World Health Organisation.
Results: Dental caries (DMFT ≥1) was recorded in 40% and 62.5% of  the children and adults, respectively. The overall mean
DMFT score was 0.9 for children and 3.4 for adults. Caries was significantly more severe in females as compared to males in
children (p<0.05), whereas in adults, there was no significant gender difference. Kampala had a significantly higher mean DMFT
score compared to other districts in all age groups (p>0.05). Culculus deposits were generally, more prevalent in adults as compare
to children except in Mbarara district. Gum bleeding was also significantly more prevalent among children as compared to adults
(p<0.05). Significantly higher prevalence of gum bleeding in both children and adults was recorded in Arua district as compared
to other areas (p<0.05). Each of the age groups had a prevalence of malocclusion of 61%. However, the severity of malocclusion
varied between age groups and districts. The prevalence of  dental fluorosis was 3% and 4% for children and adults, respectively.
All subjects in Arua district were fluorosis-free. Tetracycline enamel staining was less than 1% in both age groups. Enamel attrition
was more prevalent in adults as compared to children: 19% versus 1%.
Conclusion: The prevalence of oral diseases/conditions was generally low among the study population. Caries experience was
significantly higher in the Kampala (urban) district as compared to rural districts in all age groups; the D - component being the
major contributor.
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Introduction
During a pilot survey, the purpose of  which was
district capacity building of dental personnel in
methods of  carrying out oral health survey, 1092
persons were clinically examined for oral diseases/
conditions in four districts of Uganda. A few pre-
vious reports on oral health in Uganda have dealt
with dental caries1-7, dental mutilation8, tooth erup-
tion ages9, periodontal condition3,4,10, dental fluoro-
sis6,11-15, enamel opacities and enamel hypoplasia2.
Two of  these surveys were aimed at national esti-
mates2,4. To our knowledge, no studies on the preva-
lence of occlusal anomalies, dental attrition and tet-
racycline enamel stains had hitherto been carried out

in Uganda. The aim of the present paper is to report on
the prevalence of dental caries, dental fluorosis, periodontal
condition, malocclusion, enamel opacities and other enamel
disorders among 12-year-old school children and 35-44
year old adults in four districts of Uganda.

Material and Methods
Study areas
This epidemiological survey was conducted in 2002 in 4
districts of Arua, Mbale, Mbarara and Kampala. Schools
were used as study areas for the 12 year-olds and Local
Council (LC) Is or villages for the 35 – 44 year-olds. A list
of primary schools located within 15 km from the dis-
trict administrative centres was obtained from the respec-
tive District Education Officers and 4 schools were ran-
domly selected using numbers in each district. For the 35
- 44 year-olds, a list of all parishes within a radius of 15
km from the district administrative centres was obtained
from the district local authorities. Six parishes were ran-
domly selected using numbers. Then, one LC I in each
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parish was also similarly randomly selected for the
study

Selection of subjects
Two of  the index age groups: 12 year-olds and 35
- 44 year-olds recommended by World Health Or-
ganization (WHO)16 for field surveys were consid-
ered in this study.
a) 12 year-olds
From each of the school registers, all children whose
age fell within a range of 11½ and 12½ years were
requested to make two lines according to gender.
Using random numbers, a total of 696 children (328
boys and 368 girls) were selected (Table 1). This
was slightly in excess of the estimated sample size
(n=656). There was no significant difference in the
distribution of children according to gender within
and between the districts (p>0.05, χ2 test).
b) 35 - 44 year-olds
Due to the difficulties in establishing the actual age
of the residents and mobilizing them in specific ex-
amination centres, the subjects were selected by con-
venience method. The LC officials were requested
to mobilize all adults in their homesteads. Taking
the residence of the LC I chairperson of the se-
lected area as the focal point, the examiners moved
from household to household examining adults
whose age fell within 35 - 44 years, totalling 396
persons (170 males/226 females, Table 1). This was
about 17% less the estimated study sample size. Sig-
nificantly more females were recruited (p<0.05, χ2

test).

Informed consent
Permission to carry out the study was sought from
and granted by the respective district local adminis-
trations. The health and school authorities also al-
lowed the study to be conducted in their areas of
jurisdiction. The head teachers (on behalf of chil-
dren) and adult subjects gave verbal consent. In ac-
cordance with Helsinki Declaration17, the nature of
the study and the subjects’ right to accept or refuse
to participate in the study were dully explained to
the head teachers and adult subjects.

Calibration of examiners
Prior to the field survey, four trained dentists were
calibrated in oral examination among the 12 year-
olds (n=20) in St. Martin Primary School, Kampala,
in order to minimize inter-examiner variability. The
mean inter-examiner consistence in recording caries

was found to be 96% (range, 93% - 98%).

Clinical examination
Intra-oral examination of subjects was carried out by four
trained dentists, one in each district: LMM in Kampala
district, JFT in Mbarara, AK in Arua and EMN in Mbale
under field conditions according to criteria described by
WHO16.

An assistant recorded the observations. The sub-
jects were examined while lying on a couch in a supine
position in a shade. Indirect sunlight was the source of
illumination. Mouth mirror, periodontal and dental probes
were used in the examination. Cotton wool was used to
control bleeding if  any after periodontal probing. Instru-
ments were cleaned and sterilized by boiling in water for
1 hr, and kept in 0.2% chlorhexidine solution before use.

Malocclusion
Malocclusion was recorded as present if, one or combi-
nation of the following criteria was met:
i) Had a significant and unacceptable effect on facial

appearance.
ii) Caused significant reduction in masticatory function

or resulted in significant speech impairment.
iii) Had gross defect such as cleft lip, cleft palate or patho-

logical or surgical injury that unquestionably had a high
priority for treatment.

iv) Constituted an occlusion predisposing to tissue de-
struction in the form of  periodontal disease or caries.

All children who had previously undergone orthodontic
treatment were to be excluded from this study.

Dental caries
Caries was assessed using Decayed Missing Filled Teeth
(DMFT) index18 according to criteria described by
WHO16. Caries was recorded as being present when a
lesion in a pit/fissure or on a smooth surface had a de-
tectable softened floor, undermined enamel, softened wall
or temporary filling. On proximal surfaces, the probe had
to enter the lesion with certainty. When in doubt, the cari-
ous lesion was not recorded. Stained pits or fissures that
caught the probe, but did not have undermined enamel,
softened floor or walls were not counted as carious le-
sions. A tooth was considered filled if  it had a permanent
restoration and it was considered missing due to caries if
there was history of pain and or presence of a cavity
prior to extraction.

Dental fluorosis
The vestibular surfaces of all the teeth were assessed for
fluorosis using Dean’s index19. Each subject was given a
score equivalent to that attached to the most severely af-
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fected homologous pair of teeth. Questionable
fluorosis was recorded as no fluorosis.

Enamel opacities and other disorders
Opacities and other disorders include hypoplasia,
tetracycline discoloration, tooth mutilation and at-
trition. Care was taken to differentiate the enamel
opacities from fluorosis. Fluorosis was ruled out if
the opacity did not involve a homologous pair of
teeth irrespective of  the severity. Presence of  the
condition was given score “1” and score “0” for
its absence.

Periodontal status
The mouth was divided into six sextants: anterior
(from canine to canine), left and right posterior
(from first premolar to second molar) for both the
mandible and maxilla. Periodontal conditions were
independently assessed: first, calculus deposits and
later, gingival bleeding for each of the six arch sex-
tants. The sequence of  assessment was right poste-
rior, anterior and left posterior sextants on both
lingual and vestibular aspects of the maxilla and
mandible. The assessment of a specific periodon-
tal condition (calculus or gingival bleeding) in a par-
ticular sextant ceased when it was detected on any
aspect of any tooth in that sextant. Any obvious
deposit on the exposed tooth crown or root sus-
pected of  being calculus, as determined by direct
inspection or with the aid of mouth mirror was
tested with a periodontal probe to confirm that it
was calcified. Absence of the deposit or presence
of uncalcified deposit was given a score of “0”. If
the deposit was calcified it was given a score of
“1”. Gingival bleeding was assessed by inserting a
periodontal probe not more than 2 mm into the
gingival sulcus and moved around the circumfer-
ence of each tooth. Score “1” was recorded if
bleeding was elicited and “0” if there was no bleed-
ing.

Reliability test
Separate duplicate examination for dental caries in
about 10% of the children in each of the 4 districts
a few days after the main examination for repro-
ducibility test gave a substantial agreement. Cohen’s
kappa values ranged from 0.80 to 0.84 and no evi-
dence of systematic error was found in both ex-
aminers (p>0.05, Wilcoxon test).

Statistical analyses
Data were analysed using the Statistical Package for Social
Sciences Inc. Wilcoxon signed-ranks test for paired ob-
servations was used to check for significant intra-exam-
iner differences in recording caries. Student’s t test for in-
dependent samples was used to assess any significant dif-
ferences between means of  quantitative variables. Chi-
square (χ2) statistics were used to compare frequency dis-
tributions of subjects on the basis of prevalence of oral
conditions, gender, age, area of residence and other vari-
ables. The level of  significance was set at 5%.

Results
Generally, there were no significant differences in oral dis-
eases and conditions according to gender within districts.

Dental caries
Dental caries (DMFT ≥1) was recorded in 40% of the
children. The D- and M-components contributed 88%
and 11% of  the DMFT scores, respectively. The F-com-
ponent had a negligible contribution. The overall mean
DMFT score was 0.9, with a significantly lower value for
males as compared to females: 0.7 versus 1.0 (p<0.05, t
test). Based on the districts, children in Kampala had a
significantly higher mean DMFT score compared to other
districts (p<0.05, t test; Fig. 1).
Among the adults, there was no significant difference in
caries between males and females (p>0.05, t test). About
65.2% of the adults had DMFT≥1 with about 81% of
the DMFT scores being due to the D-component (Table
2). According to districts, the adults in Kampala had a
higher caries experience as compared to other districts.
The caries experience was significantly higher in adults as
compared to children (p<0.05, t test; Fig 1).

Periodontal status
Generally, calculus deposits were more prevalent in adults
as compare to children except in Mbarara district (Table
1). Gum bleeding was also significantly more prevalent
among children as compared to adults (p<0.05, χ2 test;
Table 1). Arua district had a significantly higher disease
condition in both children and adults as compared to other
areas (p<0.05, χ2 test).
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Figure 1: Caries experiences among children (n=696) and adults (n=396) according to district
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Table 1: Distribution of  number of  subjects examined, prevalence of  calculus deposit, gum bleeding
and dental fluorosis in children and adults according to district.

Variable Children (12 years) Adults (35-44 years)

Subjects
Arua 181 106
Kampala 194 62
Mbale 152 109
Mbarara 169 119
Total 696 396

Calculus
Arua 96 (52.8) 70 (66.0)
Kampala 106 (54.5) 48 (77.0)
Mbale 28 (18.4) 84 (77.1)
Mbarara 164 (97.0) 112 (94.1)
Total 394 (56.0) 314 (79.3)

Givgival bleeding
Arua 139 (76.7) 65 61.3)
Kampala 101(52.1) 22 (36.1)
Mbale 74 (48.8) 59 (54.1)
Mbarara 61(36.2) 38 (31.9)
Total 375 (53.9) 184 (46.5)

Dental fluorosis
Arua 0 (0.0) 0 (0.0)
Kampala 1 (0.2) 1 (0.7)
Mbale 4 (2.5) 9 (8.0)
Mbarara 1(0.5) 3 (2.5)
Total 6 (0.8) 13 (3.4)
Percentage in parentheses
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Malocclusion
Overall, the prevalence of  malocclusion both in children and adults were of  the same magnitude: 61% (Fig. 2).
However, based on the districts, the prevalence of moderate to severe malocclusion varied between 6% and 14%
in children and between 3% and 51 in adults.

Dental fluorosis
The prevalence of  dental fluorosis was low, being recorded in 3% and 4% of  the children and adults, respectively.
No subject exhibited severe form of  fluorosis. All the subjects in Arua were fluorosis-free (Table.1).

Fig. 2 Prevalence of  malocclusion in children (n=696) and adults (n=396) according study areas
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Table 2: Percentage distribution of  individual diagnoses within the total numbers of  decayed (D)
missing (M) and filled (F) teeth in children and adults.

Diagnosis Children Adults

D 87.8 80.7
M 11.3 17.5
F 0.9 1.8

Opacities and other enamel disorders
Among the enamel opacities, tetracycline enamel staining was less than 1% in both age groups. However, enamel
attrition was found to be more prevalent in adults as compared to children: 19% versus 1% (Table 3).
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Table 3: Prevalence of  enamel opacities, hypoplasia, tetracycline discoloration, tooth mutilation and
attrition in children (n=696) and adults (n=396)

Age group Opacities Hypoplasia Tetracycline Mutilation Attrition

Children 6.8 6.2 0.4 2.0 0.7
Adults 3.3 1.5 0.8 1.8 18.7

Discussion
Methodology
This epidemiological survey was conducted in the 4
different regions of Uganda in order to draw sub-
jects from as closely similar areas as those in previ-
ous national surveys2,4 for comparison purposes.
Inter-examiner variations in oral examination may
give different results20. Although, in this study, dif-
ferent examiners were employed, it may not have
influenced the findings since a high inter-examiner
consistence was recorded during calibration and their
reliability test gave a substantial agreement. Two in-
dex age groups of 12 and 35 - 44 years recom-
mended by WHO16 for field surveys were consid-
ered in this study. The 12 year-olds were included in
this study as they were assumed to have most of
the permanent teeth erupted and have had a rela-
tively sufficient time of exposure to the oral envi-
ronment. The adult age group (35 - 44 years) was
considered to be when oral diseases, especially those
affecting the dentition, if  any, to have been estab-
lished.
A different sampling technique was employed for
each age group. The 12 year-olds were adequately
mobilised through schools, however, due to the dif-
ficult of mobilising the adults to a particular exami-
nation centre, a sample of convenience was obtained
by visiting the subjects from their homesteads, which
probably may not be a true representative of the
adult population.
The areas of study were 15 km from the district adminis-
trative centres indicating that the subjects examined were
both urban and semi-urban residents. Although these
groups of subjects could have been living under
slightly different conditions, assessment of factors
that may have influenced the trend of oral diseases
in these groups was beyond the scope of  this study.
Standardised criteria as described by WHO16 have
been used in assessment of some of the oral condi-
tions in this study. These methods are recommended
for field surveys for global comparisons.

Findings
Similar to the findings in the previous studies in Uganda2,3,
the prevalence of dental caries in this study was signifi-
cantly higher in the more urban Kampala as compared to
other districts and higher in females than males. Caries
increase with age corroborates other previous studies at
least in Uganda2,3,5,7. Although caries experience (mean
DMFT score) was generally low both in children and
adults: 0.9 versus 3.4, the respective contribution of the
D-component by 88% and 81% (Table 2) indicate how
much of the caries goes untreated. It was also evident that
among the 35-44 year-old subjects only 35% were caries-
free implying that even if the severity of the disease was
low, it is wide spread and may be a cause for concern.
Using similar diagnostic criteria, the previous study11 has
reported the prevalence and severity of dental fluorosis in
Uganda to vary from district to district. Although the spe-
cific areas previously studied were not precisely indicated,
the prevalence and severity of dental fluorosis were sub-
stantially higher than in the present study.
Periodontal condition (gum bleeding) in both children and
adults was generally moderate according to WHO21 crite-
ria except in Arua district where it was more severe (Table
1). Despite the fact that calculus (causative agent for peri-
odontal disease) was more prevalent among the adults
except in Mbarara, gum bleeding was more common
among the children as compared to the adults. This calls
for more analytical studies to elucidate this observation.
For the first time this is the study that has assessed
malocclusion in Uganda and as such there is lack of pre-
vious data for comparison in this population. The diag-
nostic criteria used in this study were rather crude and
subjective which could have either over- or under-esti-
mated the prevalence compared to the more objective
one22. Furthermore, due to the lack of  categorising spe-
cific occlusal traits investigated makes the findings incon-
clusive. However, based on the large number of subjects
examined, the effect of under- or over-estimation is likely
to have been slight and the data is therefore valuable.
Opacities and other enamel disorders were found to be
very rare in communities examined and details based on
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the district were considered meaningless and hence
age groups. The findings from enamel opacities,
enamel hypoplasia and mutilation favourably com-
pared with findings from previous studies2,8.
Cultures like dental mutilations involving chipping
off the mesial incisal angles of maxillary central in-
cisors and extractions of anterior mandibular teeth8

in anticipation for easy management of lockjaw are
no long practiced for over 30 years now. Of  par-
ticular importance was attrition among adults, which
was recorded in 19% of  the subjects. Like
malocclusion, the prevalence of dental attrition and
tetracycline stains was for the first time assessed
among Ugandans in this study and lacks previous
data for comparison.
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Conclusions
The prevalence of oral diseases/conditions was
generally low among the study population. Caries
experience was significantly higher in the Kampala
(urban) district as compared to rural districts in both
children and adults. The D component was the
major contributor indicating that most of the ca-
ries goes untreated.
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