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Abstract

Keywords

Background: Oral health remains a global public health
concern. Limited available research indicates there is a
link among poor oral health, socio-economic status, and
other health disparities. However the oral health challenges
among refugee children in African refugee camps has had
negligible exploratory attention.

Children’s oral health, Refugee camps

Aim: To assess dental caries and other oral health challenges of primary school-age children in Rhino Camp Refugee Settlements in Arua, Uganda.
Methods: Two primary schools were selected from Rhino
Camp Refugee Settlements in Arua, Uganda. Participants
were from only one class at each of the selected schools.
This cross-sectional study was completed in June 2017. Using the World Health Organization guidelines, we calculated
the decayed, missing, filled teeth (DMFT) index.
Results: There were 177 primary school-age students 8-17
years old, with adult teeth. 51.4% of the participants were
females, and 48.6% were males. Of all participants, 165
(93.2%) had missing or decayed teeth. The mean DMFT
index was 4.78 among males and 5.54 among females.
Conclusion: Oral health is a concern for people living in
refugee camps. The observed high DMFT prevalence
among school-age children calls for aggressive, evidencebased interventions including health promotion education.
Oral health is linked to other health issues and evidencebased interventions will likely also improve the general
health of school-age children in these refugee camps.

Introduction
As of 2017, there were approximately 65 million displaced persons worldwide with 22.5 million recognized
as refugees [1]. The high level of global movement has
prompted the United Nations High Commissioner for
Refugees (UNHCR) to launch global action plans that prioritize the health needs for refugee populations [2-4].
In 2017, Uganda was host to approximately 1.2
million refugees, mostly from South Sudan [5]. Uganda,
a signatory to the above mentioned action plans, has
increasing refugee populations residing in its Rhino
and Bidi-Bidi refugee settlement camps in Arua [5].
Healthcare services are under the umbrella of the
UNHCR, and are global priorities for hosting countries,
such as Uganda [4]. Refugees often have neglected oral
health, which results in untreated diseases in the form
of caries, periodontal problems and pain [6]. Traumatic
injuries to orofacial structures are also common among
those with refugee backgrounds [7]. Deficient oral
health compromises overall systemic physical health,
nutrition, and is associated with other chronic diseases
such as cardiovascular diseases [6,8,9]. Thus, improving
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oral health for refugee populations should facilitate
better health outcomes.
The World Health Organization (WHO) developed
a guide for implementing population-level oral health
surveys, but these surveys are not often conducted with
refugee populations [10,11]. Oral health assessments
begin by determining the decayed teeth (D), teeth extracted or missing due to dental decay (M), and teeth
filled due to dental decay (F). The combined count of
teeth with problems is the DMFT index. The DMFT is
coupled with non-invasive observational measures of
bleeding gums to assess gingival and periodontal health
to provide a clear picture of the oral health of individuals and communities [12]. The objective of this feasibility study was to assess the oral health experience of
school-aged children living in Rhino camp refugee settlements in Arua, Uganda and compare the data with
reference populations from the host country and refugee’s country of origin.

Methods
A cross-sectional study was conducted to assess the
oral health experience of children attending primary
school in Rhino Camp Refugee Settlements in Uganda.
Two primary school classes were selected, by convenience, with participants from primary grade three at
one school and primary grade seven at the other school.
Participants were male and female students attending
the two chosen classes at the two schools on the day of
data collection. Using WHO’s guidelines and standardized oral health assessment forms [13], the research
team collected data to calculate the decayed, missing,
filled teeth (DMFT) index on 177 children attending primary school. Research assistants were trained and certified regarding how to perform the DMFT assessments
by one of the investigators who is a dentist. The consent
process was explained separately to science and head
teachers one to two days before the assessments were
completed. The research team also met with community members before the assessment to explain the educational and research processes. On the assessment
days, the research team provided a brief introduction

to oral health to the students in class during the science
hour and before the assessment, followed by an informed consent discussion. The students were allowed
to opt out if they chose to do so. While research team
members examined students, one of the team members continued to give the basic oral health hygiene
lesson. During the basic oral health lesson, students
were allowed to ask questions about oral health as they
wished. Two students at a time interacted with the research team for the assessment. Students received a
free tooth brush following the examination of their oral
cavity. The University of Utah’s Institutional Review
Board provided ethical clearance for the study. Descriptive statistics were computed using Stata, version 12.0
(College Station, TX, USA).

Findings
The total number of participants included in this
assessment was 177, of whom 51.4% were female. The
observed mean number of decayed teeth (D) was 3.93
for females and 3.12 for males. Mean DMFT was 5.54
among females and 4.78 among males. T-test results did
not show any significant differences in DMFT for females
and males, p = 0.209. Our analysis of variance (ANOVA)
for DMFT by age group showed that a difference exists
among age groups, p < 0.001. The proportion of children
with decayed or missing teeth was lower in younger
children (82.0% for ages 8-11) than in older children
(100.0% for ages 12-14 and 98.2% for ages 15-17). The
mean DMFT ranged from 3.59 to 6.38 (Table 1).

Discussion
Global migration, whether forced or voluntary, is at
an all-time high, creating a crisis for resettlement and
human rights agencies especially in the sectors of food,
shelter and health [14]. The conditions of displacement
limit the attention of the refugee population towards
maintaining optimal personal health, and health systems
in host countries struggle to provide required health
care [6,15]. In the past, community-level primary oral
health care interventions designed to meet the needs
of the population have been successfully implemented
[16].

Table 1: Oral health of children aged 8-17 years attending primary school in rhino camp refugee settlements in Arua, Uganda
(June, 2017).
N = 177

% Affected

Mean

p-value

D

M

F

DMFT

Gender/Sex

0.209

Females (n = 91)

92.3

3.93

1.60

0

5.54

Males (n = 86)

94.2

3.12

1.66

0

4.78

*

Age (Years)

*

< 0.001

8-11 (n = 61)

82.0

2.80

0.79

0

3.59

12-14 (n = 61)

100.0

4.00

2.38

0

6.38

15-17 (n = 55)

98.2

3.84

1.75

0

5.58*

Off due to rounding.
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Table 2: DMFT Scores reported in other global settings (2005-2018).
Country (Author & Year)

Study
size (n)

Age range
(Years)

Percent with
tooth decay

DMFT index
Mean (SD)

Germany (Goetz, et al. [21])

102

16-64

86.3

6.89 (5.5)

Algeria (Almerich-Silla, Montiel-Company, & RuizMiravet, et al. [22])

360

6-7

47.2

0.48

212

11-13

63.2

1.69

Uganda (Batwala, Mulogo, & Arubaku [17])

437

5-12

*

1.5 (0.8)

Uganda (Kutesa, et al. [23])

1.230

11-13

32.5

0.73

648

35-44

66.7

4.71

696

12

40.0

0.9

396

35-44

63.0

3.4

99

4-5

B = 64.0

B = 3.64

C = 36.7

C = 1.27

B = 31.4

B = 0.76

C = 26.0

C = 0.62

T = 66.0

T = 2.72

B = 69.8

B = 3.36

C = 44.0

C = 1.70

Uganda (Muwazi, et al. [18])
Tanzania (Beltrán, et al. [24])
**

101

103

*

12 & 15

20 and above

Not reported in the study; **B = Burundian refugees; C = Congolese refugees; T = Tanzanians living in western district of Kigoma.

This feasibility study provided a summary assessment of dental caries of school-aged children to serve
as a planning tool for broader community level oral
health interventions. A high percentage of males and
females were affected with dental caries (92.3 and
94.2, respectively). However, in our study, gender difference was not significant, as has been reported elsewhere [17,18]. Overall, the DMFT score at all ages was
substantially higher than reported values in the region
and from other global settings of a similar socioeconomic demographic (Table 2). The values were also higher
than the recommended goal of having fewer than 50%
of children with caries, as announced by the WHO and
Federation of Dentistry International [19]. Thus, when
compared, there is an obvious and urgent need for prevention and treatment of oral disease in the Rhino camp
refugee settlements. Urgency of treatment needs is
highlighted by the 0 score for fillings (F) among children
with a clear history of dental caries. Several studies with
similar findings have been reported outside of the camp
environment in Uganda, prompting school-based interventions for oral healthcare [17,18,20]. Similar efforts
are required in the Rhino camp refugee settlements.

Conclusions
Oral health is a concern for people living in refugee
camps. The observed high DMFT prevalence among
school-age children in Rhino Camp Refugee Settlements
in Arua, Uganda calls for aggressive, evidence-based
interventions including health promotion education.
Oral health is linked to other health issues and evidencebased interventions will likely improve the general
health of school-age children in these refugee camps.
For this population with greater health disparities,
these findings provide a foundation and need for
Kagabo et al. Int J Oral Dent Health 2019, 5:088

healthcare providers to collaborate with community
advocacy groups such as community health educators
to implement interventions.
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