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Dental caries management at a rural district hospital in
northern Rwanda: a neglected disease
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Setting: While some studies have reported the preva-
lence of dental caries in sub-Saharan Africa, little is known
about care-seeking behavior or how dental caries are
managed, particularly at rural district hospitals.
Objective: To describe the management of patients
seeking care for dental caries at Butaro District Hospital
(BDH) in rural Rwanda.

Design: This cross-sectional descriptive study was con-
ducted in BDH, in northern Rwanda. A sample of 287 pa-
tient encounters for dental caries between January and
December 2013 was randomly selected and stratified by
age group (<5 years, 6-21 years and >21 years). We es-
timated the treatment received with 95% confidence in-
tervals in each age group, and differences between age
groups were assessed using Fisher’s exact test.

Results: Nearly all patients (97.6%) underwent tooth ex-
traction, and this did not vary significantly by age group
(P = 0.558). In addition to dental caries, most patients
also had chronic pulpitis (74.9%).

Conclusion: Caries prevention and care should be priori-
tized through a developed community program on oral
health. We recommend introducing advanced training,
equipment and materials for dental caries management
other than tooth extraction, and increasing the number
of qualified dentists.

I n 2013, 3.9 billon people had oral health conditions
worldwide, and of the 291 diseases and conditions
assessed in the 2010 Global Burden of Disease study,
untreated dental caries was the most prevalent condi-
tion.! Although the prevalence of dental caries in
low-income countries has been low compared to
high-income countries, the prevalence rates are now
increasing.2 Recent studies on dental caries prevalence
in sub-Saharan Africa are limited, with most focusing
on specific subpopulations. In these studies, the den-
tal caries prevalence in children and adolescents
ranged from 10% to as high as 60%,3-7 while in the
only recent study on dental caries in adults, the esti-
mated prevalence in Uganda was 57.3%.8 The preven-
tion and care of dental caries is often neglected in
sub-Saharan Africa, and the World Health Organiza-
tion (WHO) Africa Region Office has recommended
more commitment at the country level in this
domain.?

While some studies have reported the prevalence of
dental caries in sub-Saharan Africa, little is known
about care-seeking behavior or how dental caries are
managed, particularly at rural district hospitals. In

2013, the leading cause of all out-patient visits in hos-
pitals in Rwanda was tooth and gum diseases, ac-
counting for 26% of all out-patient consultations.10 Of
8990 new out-patient visits in 2012 at Butaro District
Hospital (BDH) in northern Rwanda, tooth and gum
diseases were the principal reason for presenting, with
1917 cases (Rwanda Health Management Information
System [HMIS] database report). More than 80% of
these patients were diagnosed with dental caries.

This study aimed to examine how patients seeking
care for dental caries at BDH are managed. The study
is expected to improve awareness and management of
dental caries cases in Rwanda and highlight gaps in
dental care in the Africa region.

METHODS

Study design

This cross-sectional descriptive study was conducted
in BDH, the district hospital of Burera District in the
Northern Province of Rwanda, which covers a catch-
ment area of 336852 individuals and 17 health cen-
ters (HCs).

Setting

The Rwanda Ministry of Health manages BDH with
support from Partners In Health (PIH)/Rwanda, a US-
based non-governmental organization. When seeking
care for dental issues, patients are required to first visit
the HC for their geographic area. Because there are no
qualified dental practitioners at the HCs, patients with
dental problems are then referred to the district hospi-
tal for management. Patients referred to BDH present
to the out-patient consultation room and from there
are referred to the Dental Department, which is open
Monday to Friday from 7 am to 5 pm. Patient data
from these visits are recorded on paper patient charts
in the Dental Department.

At the time of the study, BDH had one qualified
dental technician with the minimum government-reg-
ulated required dental equipment, including a dental
chair and chair accessories such as low- and high-
speed hand pieces, a dental curing light and a com-
pressor. In addition to the basic medical instruments,
the BDH Dental Department had a periodontal cu-
rette, dental forceps, detractors, curved dental root ele-
vator, dental elevator right, dental mirrors, picette,
dental syringes, dental probe, cement spatula, mouth
gag molt and dental stool, which are used in the man-
agement of oral diseases including dental caries
(source: BDH inventory report).
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TABLE 1 Sociodemographic characteristics and diagnosis of a
sample of dental caries patients seen at Butaro District Hospital in
2013

<5 years 6-21 years >21 years
Sociodemographic n=73 n=108 n=106
characteristics n (%) n (%) n (%)
Sex n=104
Male 31 (42.5) 53 (49.1) 38 (36.5)
Female 42 (57.5) 55 (50.9) 66 (63.5)
Referral n=71 n=107
Referred from HC 66 (93.0) 107 (100) 105 (99.1)
Not referred from HC 5(7.0) 0 1(0.9)
Occupation NA n=102 n=105
Cultivator/farmer NA 19 (18.6) 90 (85.7)
Businessman/woman NA 0 3(2.9)
Government NA 0 1(1)
Student NA 83 (81.4) 5(4.8)
Other NA 0 6(5.7)
District
From Burera District 72 (98.6) 106 (98.1) 105 (99.1)
From other district 1(1.4) 2(1.9) 1(0.9)
Health insurance
National 68 (93.2) 108 (100) 105 (96.1)
Private 5(6.8) 0 1(0.9)
Co-occurring diagnosis n=106 n=97
Acute pulpitis 2(2.7) 6(5.7) 11(11.3)
Chronic pulpitis 57 (78.1) 86 (81.1) 72 (74.2)
Root remaining 5(6.9) 9 (8.5) 12(12.4)
Dental abscess 5(6.9) 3(2.8) 1(1.0)
Cellulitis 2(2.7) 0 0
Other 2(2.7) 2(1.9) 1(1.0)

HC = health center; NA = not applicable.

Study population and sample

The study population included a sample of patients presenting
with a diagnosis of dental caries at BDH between 1 January and
31 December 2013, in three age strata: children aged <S5 years,
adolescents/young adults aged 6-21 years and adults aged >21
years. Individuals with oral problems other than dental caries
were excluded, except for those with other dental diseases in ad-
dition to dental caries.

A sample of 96 encounters per stratum was needed to estimate
the proportion of patients receiving different types of treatment
with 95% confidence intervals (CI) with a + 10% level of preci-
sion. To account for missing data (estimated at 10%), we increased
the sample size to 107 individuals for each age group. In the old-
est and middle age groups, we aimed to randomly sample 107 in-
dividuals using segmented sampling. In the youngest age group
(=S years), all 73 patients who presented in 2013 were included
in the study.

Data collection and analysis

Data was extracted from the BDH dental register and the patient
dental care file, which contain routinely collected patient data,
into a paper form. A separate file linking patient and study identi-
fiers was kept for data validation/cleaning and was destroyed at
the end of data validation. For patients’ sociodemographic char-
acteristics, we included the following variables: sex, whether re-
ferred from health center, occupation, district of origin and
health insurance. For patients’ clinical characteristics, we in-
cluded other diagnosis and type of clinical management (use of
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TABLE 2 Clinical management of patients seen with dental caries
at Butaro District Hospital

<5 years 6-21 years >21 years
n=73 n=108 n=106
Clinical n (%) n (%) n (%)
management (95%Cl) (95%Cl) (95%Cl) P value
Pain killer 67 (91.8) 91 (84.3) 99 (93.4) 0.082
(90-100) (86-97) (92-99)
Antibiotics 65 (89.0) 105 (97.2) 101 (95.3) 0.064
(84-98) (95-100) (95-100)
Tooth cleaning 1(1.4) 0 1(0.9) 0.529
(1-99) (0-5) (0-8)
Tooth filling 1(1.4) 0 1(0.9) 0.529
(1-99) (0-5) (0-8)
Tooth extraction 70 (95.9) 106 (98.2) 104 (98.1) 0.558
(95-100) (97-100) (93-100)
Anesthesia 71 (97.3) 52 (48.2) 102 (96.2) <0.001
(95-100) (93-100) (93-100)
Oral hygiene 0 2(1.9) 0 0.340
advice (16-100)
Referral 0 0 1(0.9) 0.624
(0-5) (0-3) (0-5)

Cl = confidence interval.

pain Kkiller, antibiotics, tooth cleaning, tooth filling, tooth ex-
traction, anesthesia, oral hygiene advice and referral for further
care). We estimated the proportion, with 95%ClI, of patients with
different types of clinical management and used Fisher’s exact test
to compare the management of dental caries by age group. Stata
v12 (StataCorp LP, College Station, TX, USA) was used for data
analysis.

Ethics

Confidentiality was assured during data collection, analysis and
dissemination. Data were de-identified and stored securely in a
password-protected spreadsheet. Study staff received training on
patient confidentiality and signed a confidentiality agreement.
The study received technical review and approval from the PIH/
Rwanda Research Committee and the National Health Research
Committee, and ethics approval from the Rwanda National Ethics
Committee.

RESULTS

In the study, 73 encounters were included for children aged <5
years, 108 encounters for patients aged 6-21 years and 106 en-
counters for those aged >21 years. In all age groups, females were
more common (57.5% in the <5 years age group, 50.9% in the
6-21 years age group and 63.5% in the >21 years age group) (Ta-
ble 1). Most individuals (96.9%) were referred from HCs and were
from Burera District (98.6%). In the 6-21 years age group, 81.4%
were students, and in the oldest age group, 85.7% were farmers.
All of the individuals sampled had health insurance; 97.9% had
national community health insurance provided through the gov-
ernment. The most common co-occurring diagnosis with dental
caries was chronic pulpitis (74.9%).

Tooth extraction, pain killers and antibiotics were most com-
monly used for clinical management across the three age groups
(Table 2). Overall, the majority of the patients (97.6%, n = 280)
underwent tooth extraction, and 78.4% (n = 225) of these re-
ceived anesthesia during tooth extraction. Across all the age
groups, 89.6% (n = 257) received painkillers, and 98% of these (n
= 252) had a tooth extracted. For the 271 patients who received
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antibiotics, 98.2% (n = 266) had a tooth extracted. There was no
significant difference in the use of pain Kkillers, antibiotics and
tooth extraction across the three age groups (P = 0.082, P = 0.064
and P = 0.558, respectively). However, there was a significant dif-
ference in the use of anesthesia during tooth extraction across the
age groups (P < 0.001), with most patients in the youngest
(97.3%) and oldest (96.2%) age groups receiving anesthesia versus
only 48.2% of the patients in the middle group. Tooth cleaning,
tooth filling, oral hygiene advice and referral for further care were
uncommon across all the age groups, with less than 2% of pa-
tients in each age group receiving this type of care.

Further analysis of the relationship between co-occurring diag-
nosis and the three most common forms of clinical management
showed that for patients co-diagnosed with chronic pulpitis, 79%
received painkillers, 80% received antibiotics and 78.1% under-
went tooth extraction. There was no significant difference in the
use of painkillers and tooth extraction by co-occurring diagnosis
(P=0.327 and P = 0.171). However, there was a significant differ-
ence in the use of antibiotics (P = 0.005), with 96.7% use among
those with chronic pulpitis, 89.5% for those with acute pulpitis,
88.5% among those with root remaining, 66.7% for dental ab-
scess and 100% for cellulitis.

DISCUSSION

In our study, we found that more than 90% of patients with den-
tal caries presenting at BDH underwent tooth extraction. This is
consistent with the findings of a WHO report that notes that the
rate of tooth extraction is considerably higher in low-income
countries than in high-income nations.? The pain and discomfort
of dental caries and consequent tooth extraction places a finan-
cial burden on the family, leads to embarrassment due to changes
in appearance, affects the individual’s choice of foods and ability
to eat, and impacts the general quality of life of individuals.!!

The high rates of tooth extraction reflect two potential chal-
lenges in the health system. The first possibility is that patients
are presenting late with severe dental disease, as supported by the
fact that many individuals in our study also had chronic pulpitis.
This may reflect a community-level lack of awareness about den-
tal illnesses and the possibility of preventing dental diseases with
proper oral hygiene. While health insurance coverage is high in
Rwanda (93.4% of the population in Burera District were insured
in October 2012),12 the fact that all the study patients had insur-
ance may indicate that the uninsured are either not seeking care
or that they are seeking care from practitioners outside the health
system. The second health system challenge is the limited num-
ber of treatment options and dental technicians at the district
hospital. Only one dental technician serves the entire district,
working with limited dental equipment. Although 78 of the tar-
geted 80 places for dental technicians were filled in Rwandan dis-
trict hospitals in 2009, by 2011 there were only 66.13 The limited
availability of treatment options necessitates advocacy for preven-
tion as an immediate response to reduce the incidence of ad-
vanced dental illnesses.

The Rwandan Ministry of Health initiated the introduction of
the country’s first Bachelor of Dental Surgery program in 2012
through the Human Resources for Health program.!* This degree
program, which is currently in development, aims to address the
shortage of dental health providers and strengthen training for
dental practitioners.!s Dental technicians currently receive the ba-
sic training needed to perform filling and tooth cleaning; while
these skills could be used in some cases to avoid tooth extraction,
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they are not commonly practiced, mainly due to the lack of ap-
propriate materials and equipment at the hospital. The advanced
training through the Bachelor of Dental Surgery program there-
fore needs to be complemented by the availability of the neces-
sary equipment at the district hospitals.

Although we cannot directly estimate the prevalence of dental
caries with the available data, based on out-patient presentations
we suspect that the magnitude of dental caries in Burera District
and rural Rwanda as a whole is substantial. The most common
presentations at BDH and in all Rwandan district hospitals are for
quite advanced dental diseases (such as chronic pulpitis), suggest-
ing that the greater population suffering from mild dental illness
is likely high. Population-based studies in sub-Saharan Africa
have estimated the prevalence of caries in adults and children to
be as high as 40-60%,%8 and we suspect a similar burden in the
general Rwandan population.

To our knowledge, this is the first study describing how dental
caries are managed in rural hospitals in sub-Saharan Africa. How-
ever, there are several limitations that should be considered in
the interpretation of the results. Although the study is limited to
one rural hospital, we believe it is representative of the manage-
ment of the dental caries burden in other rural hospitals in
Rwanda due to comparable data from the national health infor-
mation system.

This study does not include details of the clinical management
or outcomes of the dental caries cases who presented at health
centers (the first place to seek care in Rwanda) but were not re-
ferred to the hospital, and this should be explored in future re-
search. Finally, at the hospital, there were no detailed data on the
type or severity of dental caries or other diagnoses (such as
chronic pulpitis), and we could not comment on the appropriate-
ness of the use of tooth extraction. We recommend that patients’
dental files be modified to better assess the type and appropriate-
ness of patient care in district hospitals.

CONCLUSION

With dental caries being the number one presentation at BDH
and with more than 95% of these patients undergoing tooth ex-
traction, caries prevention and alternative treatment options
should be prioritized. Affordable fluoridated toothpastes have
been reported as an effective means for caries prevention,¢ and
should be made available in rural Rwanda. Prevention measures
should also be taken through a developed community program
on oral health.

We also recommend a focused plan for improving dental
health care in Rwanda, building on the Bachelor of Dental Sur-
gery program that has recently been introduced. Dental health
should be included in the next national Health Sector Strategic
Plan and more advanced equipment, materials and training for
dental caries management options, in addition to tooth ex-
traction, should be introduced. In addition, increasing the num-
ber of dental technicians working in the public sector may im-
prove access to care, and all health personnel should be trained in
the WHO'’s Basic Package of Oral Care.!6 While there are limited
studies in this domain, we suspect that many sub-Saharan African
countries are facing similar challenges and that dental care should
be prioritized within national health systems. Future studies
should estimate the burden and identify factors associated with
dental caries in the general population in sub-Saharan Africa and
assess interventions to prevent and better manage dental caries in
rural settings.
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Contexte : Si certaines études rapportent des taux de prévalence des
caries dentaires en Afrique sub-saharienne, on sait peu de choses sur
le comportement en termes de recherche de soins ni de prise en
charge des caries, surtout dans les hopitaux de district ruraux.
Objectif : Décrire la prise en charge des patients sollicitant des soins
pour caries dentaires a |’'Hopital de District de Butaro (BDH) en zone
rurale du Rwanda.

Schéma : Cette étude descriptive transversale a été réalisée au BDH,
au nord du Rwanda. Un échantillon de 287 consultations de patients
pour caries dentaires entre janvier et décembre 2013 a été sélectionné
de facon aléatoire et stratifié sur I’age (<5 ans, 6-21 ans et >21 ans).
Nous avons estimé le traitement recu avec des intervalles de

confiance de 95% dans chaque tranche d’age et les différences entre
les groupes d’dge ont été évaluées grace au test exact de Fisher.
Résultats : Presque tous les patients (97,6%) ont eu une extraction
de la dent cariée et cela n‘a pas varié de facon significative en
fonction du groupe d’age (P = 0,558). En plus des caries, la majorité
des patients avait également une pulpite chronique (74,9%).
Conclusion : La prévention des caries et les soins conservateurs
devraient étre une priorité grace a un programme de santé orale
communautaire. Nous recommandons l'introduction d’une formation
avancée, d’équipement et de matériels de prise en charge des caries
dentaires autres que l’extraction des dents et lI'augmentation du
nombre de dentistes qualifiés.

Marco de referencia: Algunos estudios han notificado la prevalencia
de caries dental en Africa subsahariana, pero se conoce poco sobre el
comportamiento de bisqueda de atencion o el tratamiento de la caries
dental, sobre todo en los hospitales distritales de las zonas rurales.
Objetivo: Describir el tratamiento de los pacientes que buscan
atencién por caries dental en el Hospital Distrital de Butaro, en una
zona rural de Rwanda.

Métodos: El presente estudio transversal se llevd a cabo en el
Hospital Distrital de Butaro en el norte de Rwanda. Se escogié una
muestra aleatoria de 287 citas de pacientes que acudian por caries
dental de enero a diciembre del 2013 y se estratificé por grupos de
edad (<5 afios, 6 a 21 afios y >21 afios). Se evaluaron las

proporciones del tipo de tratamiento recibido con un intervalo de
confianza del 95% en cada grupo etario y las diferencias entre los
grupos se analizaron con una prueba exacta de Fisher.

Resultados: En casi todos los pacientes se practicd la extraccion
(97,6%) y no se observaron diferencias significativas en los grupos de
edad (P = 0,558). Ademaés de la caries, la mayoria de pacientes
presentaba pulpitis crénica (74,9%).

Conclusion: Es preciso priorizar la prevencion y el tratamiento de la
caries mediante un programa comunitario de salud bucodental. Se
recomienda introducir una capacitacion avanzada, suministrar
equipos y materiales de tratamiento de la caries dental diferente de la
extracciéon y aumentar la cantidad de odontélogos calificados.
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