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Abstract
Introduction  Exploring perceptions of oral health can influence the design of interventions to prevent common oral 
diseases and contribute to quality dental care of patients. There is lack of qualitative studies that explored patients’ 
perceptions regarding possible causes and effect of oral diseases in Rwanda.

Aim  The study aimed to explore perceptions on causes and effect of oral disease among HIV-positive and HIV-
negative adults at Kigali, Rwanda.

Method  A qualitative study design using in-depth interviews (IDIs) were conducted among 21 patients with caries 
and or periodontal diseases including 10 HIV-positive and 11 HIV-negative adults from the HIV clinic of Kigali Teaching 
Hospital (CHUK). The interview was conducted in Kinyarwanda using an interview guide. The audio recording was 
done for subsequent data analyses. Thematic content analysis was used to analyze the data using an inductive 
approach. NVivo software version 11 was used to code and organize the data.

Results  Two broad domains and six themes emerged from the results. The first broad domain was “perceptions 
on causes of oral diseases” with two themes (individuals and external factors). The second broad domain was 
“perceptions on oral diseases effect” with 3 themes (physical or functional effect, psychological effect and social 
effect). Interviewees perceived individuals’ factors (diet, lack of oral hygiene, older age, delayed dental visit, 
negligence, lack of knowledge, poverty, heredity) as possible causes for their oral diseases. In addition, HIV-positive 
participants perceived antiretroviral treatment and HIV infection among the possible causes for their caries and 
periodontal disease. The reported perceptions on oral diseases effect were physical or functional effects (affected 
appearance, eating difficulty, pain, difficulty smiling or laughing); psychological effects (heartbreak, being annoyed, 
feeling inferior, anxiety, being unhappy, being worried, hopelessness) and social effects (avoidance or self-isolation, 
shame or embarrassment and exposure to mockeries). The summary patterns on perceptions of oral diseases 
showed more frequency of HIV-positive interviewees reporting physical or functional effect and psychological effects 
compared to HIV-negative counterparts.
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Introduction
Oral diseases, mostly caries and periodontal diseases, are 
associated with various problems, including tooth loss, 
incapability to masticate or eat properly, adverse effects 
on systemic health, affected aesthetics, limited suffers’ 
ability to attend work or perform well in school, compro-
mised psychological well-being and economy of affected 
people [1–3]. There is a paucity of literature exploring 
patients’ perceptions on possible causes and effect of oral 
diseases generally and in Rwanda [1]. Assessing these 
perceptions can influence the design of interventions to 
contribute to quality dental care and improved quality of 
life of affected individuals.

Caries and periodontal diseases are prevalent, severe, 
and challenging to manage among people generally 
and those living with other chronic diseases, including 
HIV-positive people [4]. On the other hand, controver-
sies exist in the published research on possible causes 
contributing to the higher prevalence of common oral 
diseases among HIV-positive persons compared to HIV-
negative counterparts [5].

In Rwanda, especially, studies on oral disease are gen-
erally scarce. Also, few published studies on dental car-
ies and periodontal diseases in Rwanda revealed a high 
prevalence of dental caries and periodontal diseases. For 
instance, a study by Janvière and colleagues in Rwanda 
military hospital revealed a high prevalence of periodon-
tal disease among participants [6]. In their research, HIV 
infection was one of the systemic diseases associated 
with periodontal diseases [6]. In addition, recent compar-
ative studies revealed a higher prevalence of periodontal 
diseases [7] and dental caries [8] among HIV-positive 
people than HIV-negative counterparts in Rwanda.

Nevertheless, most studies done on this matter 
used quantitative approaches. This is the first study in 
Rwanda to consider a qualitative approach to under-
standing patients’ perceptions on possible causes and 
effect of caries and periodontal diseases Understanding 
patients’ perceptions on possible causes and effect of car-
ies and periodontal diseases will help plan interventions 
to improve oral health and general health among the 
Rwandan population, especially those living with HIV 
infection. This qualitative study can also reveal new or 
contextual possible causes and perceptions regarding oral 
diseases that could not easily be discovered through the 
quantitative approach. Hence, this study aimed to explore 
perceptions on causes and effect common oral diseases 

among HIV-positive and HIV-negative adults at an HIV 
clinic of CHUK Rwanda.

Methods
Study setting
The study was conducted from an HIV clinic of Kigali 
teaching hospital (CHUK) located in Kigali city. CHUK is 
located in the capital City of Rwanda but since CHUK is a 
referral hospital it also receives both urban and rural pop-
ulations with diverse believes, perceptions and lifestyles. 
For this study, HIV negative participants were obtained 
from people who visited HIV clinic for voluntary testing. 
Those whose HIV tests became negative were informed 
about our study by their nurses who in turn oriented 
those interested to data collectors informed consent.

Population
The study population was HIV-positive and HIV-negative 
adults (aged 18 years and above) diagnosed with dental 
caries and/or periodontal diseases. Participants who did 
not want their interviews to be audio-recorded and those 
without caries and/or periodontal diseases were excluded 
from the study.

Sampling techniques
Participants with diseases of interest (caries and peri-
odontal diseases) were purposively recruited from the 
initial sample obtained through doing oral diagnosis at 
the recruitment level in the HIV clinic of CHUK. This 
manuscript is part of a bigger project on status and fac-
tors for caries and periodontal diseases. Purposive 
sampling for recruitment was carried out until data satu-
ration was achieved and no new information appeared. 
The data saturation was reached after 10 in-depth inter-
views with HIV-positive individuals and 11 HIV-negative 
persons.

Inclusion criteria
Only participants with caries and/ or periodontal dis-
eases, aged 18 and more were purposively recruited for 
this study. The following inclusion criteria were consid-
ered to ensure diversity: HIV-positive vs. HIV-negative; 
young adults 18–30 years old vs. 31 and above and Males 
vs. females.

Data collection method and instrument
In-depth interviews (IDIs) were used to collect infor-
mation related to the study objective. IDIs were chosen 

Conclusion  Interventions are needed to prevent caries and periodontal diseases and their effects by tackling various 
individual, external factors thereby limiting physical, psychological and social effect associated with oral diseases. 
More attention should be given to high-risk group of HIV-positive people.
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because they are effective in getting respondents talking 
about their personal experiences, feelings, and opinions 
[9]. In addition, respondents feel more relaxed and con-
fident to express sincerely what they think about a given 
subject individually [9]. Interviewees were asked about 
their experiences of living with common oral diseases 
and the possible causes of their oral conditions. Par-
ticipants were probed further on provided responses to 
understand deeper their perceptions about oral diseases.

Interviewers underwent training about the appropri-
ate use of probing, iterative questioning, and frequent 
debriefing to assure quality control measures. Interviews 
were done by 2 trained interviewers with a dental back-
ground, a master’s in public health, and previous expe-
rience in qualitative data collection. Interviews were 
guided by developed semi-structured interview guide 
(refer to supplementary file) to ensure consistency and 
trustworthiness of the study results. The semi-structured 
interview guide explored the respondents’ perceptions on 
possible causes and effect of common oral diseases they 
suffered from in the language they understand.

Interviewers were required to recognize their potential 
preconceptions and biases “ability to sustain a reflexive 
stance” [10]. Bracketing method was assured by discuss-
ing with fellow researchers earlier during the conceptu-
alization of the research protocol by making notes on 
existing personal view-points. During data collection, 
daily discussions occurred to recognize and put aside the 
pre-conceptions and bias among researchers.

Data management and analysis
Data from the participants were transcribed verbatim by 
the research team, then translated into English for analy-
sis. The thematic analysis aimed to inductively identify 
the themes and sub-themes of interest in the data and use 

them to interpret and make sense of research data [11]. 
The researchers [JM, YM-K] firstly read the transcripts 
independently without any coding. NVivo software ver-
sion 11 was used to code and organize the data. The 
codebook was created by each investigator; initial ‘codes’ 
were identified and assigned to a group of text’. An agreed 
codebook with finalized codes was used to code the rest 
of the transcripts. The second level of analysis included 
consensus by coders [JM; YM-K] on the higher level 
codes, sub-themes and themes arising from the codes. 
Five themes emerged that were categorized in two broad 
domains (Fig.  1). Trustworthiness was ensured through 
the following criteria:

Credibility
Credibility refers to the degree to which your research 
can be deemed responsible and accurate. It safeguards 
against subjective experiences, emotions, and perspec-
tives that may otherwise obscure the true nature of your 
research subject [12]. Credibility establishes whether 
the research findings represent reasonable information 
drawn from the participants’ original data and is a cor-
rect interpretation of the participants’ original views [12]. 
For our study, credibility was observed by considering 2 
different researchers who independently coded, analyzed, 
and interpreted data on perceptions of possible causes 
and effect of oral diseases.

Transferability
Refers to the degree to which the results of qualitative 
research can be transferred to other contexts or settings 
with another group of people [12]. For our study, a com-
prehensive and detailed description of the research set-
ting and participants was done to be able to understand 

Fig. 1  Illustration of domains and themes that emerged from the data
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the context of our research. Also, the description of the 
data collection process was clearly detailed.

Dependability
The stability of findings over time. It involves in-depth 
methodological description to allow study to be repeated 
[12]. As recommended in the literature, we also provided 
in-depth methodological description to allow our study 
to be repeated.

Ethical consideration.

Results
Participants characteristics
Twenty-one adults, age group 18–30 years and age 31 
years and above (Table 1) participated in the IDIs until no 
new information was retrieved.

Themes emerged from the data
Regarding the domain on possible causes of oral diseases 
of common oral diseases (caries and/or periodontal dis-
eases), two major themes emerged (individual causes and 
external causes).

For the second domain on perceptions about oral dis-
eases, three themes identified were physical effect, psy-
chological effect and social effect as represented in the 
Fig. 1.

Possible causes of oral diseases
In the domain of “possible causes of oral diseases”, the 
individual/ and external causes emerged as felt and expe-
rienced by the participants.

Theme 1: individual level causes of oral diseases
Under this theme, respondents described various indi-
vidual-related factors that they perceived as possible 
causes for developing their common oral diseases (car-
ies and/or periodontal diseases). For individual causes, 
interviewees described their behavioral lifestyles that 
they thought contributed to caries and periodontal dis-
eases development. They highlighted dietary habits, oral 
hygiene, delay of dental visit or check-ups and negligence 
among possible causes of their oral diseases. In addition, 
participants highlighted older age, lack of knowledge and 
poverty among individual causes of their oral conditions.

For diet habit, HIV-positive and HIV-negative partici-
pants highlighted consuming sugary foods.

such as biscuits, candy, sugary drinks, and syrup medi-
cation as the main risk factors for their teeth destruction.

“It (i.e. dental caries) was caused by eating too much 
of biscuits and licking too much of candies” (A19 
years old HIV-positive female).
“I used to be that person who was taking much sugar, 
very fond of sweet stuff and like chocolate” (A 50 
years old HIV-negative female).

In addition, respondents highlighted sweets from fruits, 
stones within food and food that was not well cooked 
among the causes of their oral disease development.

“The fruits that we like to take, such as pineapples, 
figs, mangos, they are very sweet and sugary and I 
guess that they can also have a negative effect, so 
presumably they can act as the catalysts for the teeth 
disease” (A 42 years old HIV-negative man).
“According to what I think, the food that we used to 
take at school, can be blameworthy because I used 
not to have teeth diseases but as we all know, some-
times at high school the food that we eat isn’t ready 
enough to be eaten and it has fractured all my teeth”. 
(A 20 years’ old HIV-positive female).

Regarding oral hygiene, interviewees mentioned not 
cleaning teeth and the use of inappropriate tooth clean-
ing material as causes of their common oral diseases.

“The teeth disease that I am living with, has been 
perhaps caused by the fact that I used to live my life 
without cleaning my teeth. I was acting very child-
ishly, I didn’t know the importance of brushing teeth 
regularly, especially after eating, for some reason the 
toothache was caused by that”. (A 47 years old HIV-
positive female)
“At my time, many people didn’t have tooth brushes 
and toothpaste. We used teeth sticks. We used to 
select soft sticks which were everywhere along the 
path. They were also some herbs they used to tell us 
that they can brighten the teeth but as we grew up, 
we realized that those herbs also were harmful”. (A 
49 years old HIV-negative female)

Participants also mentioned delay in dental health seek-
ing as a possible cause of their oral diseases. They high-
lighted that they only remembered dentists when their 
oral needs became severe.

“You know that here in Rwanda we don’t go imme-
diately go for treatment. A tooth can start to cause 
pain and you delay, thinking that it is not serious 
and sometimes the pain gets relieved; but when you 
finally go for treatment, they tell you that the cav-
ity has already been very deep”. (A 39 years old HIV-
negative male).

Table 1  Distribution of participants in the study
Interviewees groups 18–30 years old 31 and above Total = 21
HIV-positive 4 6 10
HIV-negative 5 6 11
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Respondents further reflected on their neglecting behav-
iors as another possible cause for their oral disease.

“I used to be very neglectful, all I could do was to 
gargle water and then spit, but I couldn’t a tooth 
brush and brush my teeth. (A 19 years old HIV-pos-
itive female).

Interviewees mentioned older age among passible causes 
for their oral diseases.

“Things they are extremely different from how they 
used to be during the childhood, as we keep growing 
up, teeth also tend to become mediocre, the gums 
also start to get ruined, it is very disappointing to 
face that misadventure, I wish we could age differ-
ently”. (A 42 years old HIV-negative male).
“Are you kidding! We didn’t know about them 
(meaning about tooth brush and tooth paste), we 
were using some thin pieces of wood, we didn’t know 
about toothbrush or toothpaste, only thin pieces of 
wood and gargle with water, that’s all. But aston-
ishingly, when I started to brush my teeth they were 
still intact. I started to have the teeth disease in the 
adulthood.” (A 47 years old HIV-positive female).

Respondents also cited their poverty or financial block-
age age a possible cause for their oral diseases.

“Poverty sometimes kills, you can think: will I keep 
getting Colgate for teeth cleaning all the time? Where 
will I get that money?” (A 49 years old HIV-negative 
female).
“It was tough for me to get the money; I was broke to 
buy even a toothpaste; I was telling my children, who 
were supposed to go to school, to use only the tooth-
brush”. (A 61 years old HIV-positive female)

Lastly, lack of knowledge was among individual possible 
causes of oral diseases development as shown by answers 
from the interviewees.

“Exactly, it did happen to me, I am not exaggerat-
ing, but another thing that I can say is that, the lack 
of enough knowledge related to how people are sup-
posed to take care of their teeth. May have played a 
major role” (A 32 years old HIV-negative male).

Theme 2: external causes of oral diseases
Under the second domain, the participants highlighted 
issues such as staying in a rural area, effect of genocide 
and HIV-related factors and heredity as possible causes 
of their oral diseases.

Respondents highlighted that living in rural area is 
destructive to oral health mainly due to carelessness 
regarding oral health and the use of traditional medicine 
in rural area.

“living in a rural area also sometimes is not easy. At 
first I suffered from the gum and in that rural area 
they never used to care about that, unless may be 
now they might have started to be aware, the gum 
became swollen and slowly by slowly it removed 
from the teeth. They told me that it is “ifumbi” and 
told me that they will bring some herbs which treat 
that. They applied ‘medicine’ on the gum and they 
gave me others to drink, I think I might have drunk 
like ten liters like that. When they applied them, 
the following morning there was like a very big 
blood clot. When it didn’t work, someone came and 
advised my parents to look for amoxicillin tablets 
which might be effective. They gave them to me but 
without taking me to the health facility. Rural area 
might be destructive”. (A 49 years old HIV-negative 
female)

When asked about the possible causes of her oral condi-
tions, one interviewee perceived the head injury from the 
Rwanda genocide perpetrated against Tutsi in 1994 as a 
possible cause of her oral diseases.

“It is a big problem; my teeth disease is a conse-
quence of the genocide against Tutsis where I was 
wounded on the head. That is where it started from”. 
(A 38 years old HIV-negative female).

Different views were highlighted by HIV-positive partici-
pants regarding HIV-associated factors. Few interviewees 
perceived ARVs as a possible cause for their oral diseases 
(dental caries and periodontal diseases).

“I started to feel that there was something wrong 
with my teeth, when I was taking the ARVs. I was 
not supporting them, my teeth would hurt right after 
taking them and it was an unbearable pain and the 
teeth felt loose.” (A 50 years old HIV-positive female).

One HIV-positive participant was unsure whether HIV-
related factors were associated with their caries and / or 
periodontal disease development.

“What makes me think so, is that before I got that 
information that there was something wrong with 
my blood (meaning HIV-infection), I hadn’t had any 
problem in my mouth. During my 4th pregnancy 
that is when I found out. I went for the antenatal 
care, and I had not started to considerably suffer 
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from the teeth. I was told that I had been infected 
by the virus, my teeth were still fine, but what I do 
remember is that, during that pregnancy, my teeth 
were extracted but I am still not able to link one dis-
ease to another, it was vague, because I also remem-
ber that I used to feel slight tooth pain, even before 
the infection was discovered.” (A 47 years old HIV-
positive female).

Participants of IDIs perceived heredity as one of the 
causes of their oral diseases development

“I guess that some of my relatives also suffer from 
teeth diseases; I don’t know, it might be a hereditary 
disease, I must say”. A 24yrs old HIV- male.

Table  2 shows patterns comparing HIV-positive and 
HIV-negative interviewees’ responses in regard to pos-
sible causes of their oral diseases.

Perceptions about effect of oral diseases
HIV-positive and HIV-negative adults expressed their 
perceptions on having oral diseases (dental caries and 
periodontal diseases) through theme main themes: Phys-
ical/ functional effect, psychological effect, and social 
effect.

Theme1: physical/ functional effect
Within the physical or functional effect, interviewees 
expressed any physical or functional issue experienced as 
a result of their oral diseases. They mentioned inability to 
eat, inability to smile or laugh and pain.

“They (caries) make me look as if I am toothless, I 
am like the famous “Manyobwa (a Rwandan lady 
famous in local movies known of speaking and look-
ing funny because she lacks all her teeth) who was 
edentulous” (59 years old HIV-negative male).
“The consequence is that my cheeks keep on fall-
ing more and more, because as the teeth go out, the 
appearance becomes bad” (A 34 years old HIV-pos-
itive male).

In addition, all participants reported difficulty in eating 
various kinds of food due to caries and/or periodontal 
diseases.

“I am talking about meat, cassava, all those kind of 
things, you know, my teeth can’t handle them, stuff 
like the sugarcane I can’t really try to take” (A 28 
years old HIV-negative female).
“I cannot chew the sugar cane, and I used to, no 
more eating sweetcorn, I can’t take meat on a bone 
and so on” (A 34 years old HIV-positive male).

Participants also expressed that they could not smile or 
laugh as they wanted due to caries and periodontal dis-
eases that made their teeth unattractive.

“You don’t feel free. When you want to smile, you try 
to hide your teeth when you should be laughing like 
others do” (A 49 years old HIV-negative female).
“Now I hardly laugh, I don’t do it like I used to when 
my teeth were still looking attractive” (A 34 years’ 
old HIV-positive male).

Furthermore, respondents experienced pain due to com-
mon oral diseases. They experienced double pain, includ-
ing pain during tooth extraction and the pain (described 
as emotional pain) of losing their teeth.

“It was very painful I couldn’t help it, it really drove 
me crazy, I was unable to take anything. When 
something metallic touched that tooth, I felt like an 
electric current crossing my body” (A 19 years old 
HIV-negative male).
“So you understand how it feels, one will have to 
deal with double pain, the first one is that you have 
lost your tooth, and another one is the pain that you 
will get when the dentist will be taking out the rest of 
the tooth” (A 50 years old HIV-positive female).

Theme 2: psychological effect
For this theme, IDIs interviewees reflected on psychol-
ogy-related matters they faced as a result of living with 
oral diseases (caries and periodontal diseases). Affected 
appearance, annoyance with the presence of oral dis-
eases, broken heart due to oral diseases, feeling inferior, 
anxious, unhappy, worry and hopeless.

Regarding appearance, all participants reported that 
their look or appearance was affected due to teeth or 
gum; they felt unattractive and had fallen cheeks result-
ing from tooth loss.

HIV-positive living with caries and/or periodontal dis-
eases reported that they were annoyed by these common 
oral diseases.

Table 2  Patterns comparing HIV-positive and HIV-negative 
interviewees’ responses in regard to possible causes of their oral 
diseases
HIV status Themes about possible causes of oral 

diseases
Indiviual causes External causes

HIV- positive 19* 2*
HIV- negative 23* 6*
*indicates the number of frequency interviewees indicated possible causes of 
oral diseases under each theme category
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“It has been very annoying to see my gum getting 
thicker, and to suffer from the dental caries, there 
were always some food rests that were remaining 
in those cavities, leading to that severe pain.” (A 34 
years old HIV-positive male).
“I am very annoyed because my teeth are broken 
and leave some space between them”. (A 59 years old 
HIV-Positive male).

In addition, interviewees highlighted that they had a 
broken heart as a result of caries and/or periodontal 
diseases.

“Look, I might be with people and when you laugh 
like the others, they might see blood all over your 
teeth and ask you what happened. At that time, you 
feel touched” (A 49 years old HIV-negative female).
“Teeth problems broke my heart”. (A 50 years old 
HIV-positive female)

Moreover, interviewees reported that they experienced 
feelings of inferiority and lack of pride due to caries and/
or periodontal diseases.

“To be honest, I was not proud of myself ” (due to 
holes in the teeth). (A 24years old HIV-negative 
female).
“Since my early childhood, I couldn’t stand the fact 
that my teeth were not as attractive as I wanted 
them to be, it was making me feel very inferior”. (A 
50 years old HIV-positive female).

Participants also showed the feeling of anxiety related to 
the potential of having their teeth extracted due to oral 
diseases (dental caries and/or periodontal disease).

“Well! There is always an anxiety about how it will 
be when the teeth will be taken out”. (A 42 years old 
HIV-negative male)

Furthermore, interviewees highlighted that they were 
unhappy due to caries and/or periodontal diseases.

I see them (teeth) badly; I am not happy with them”. 
(A 20 years old HIV-negative male).
“I can’t be happy with missing teeth, and the remain-
ing ones being carious and broken”. (A 34 years old 
HIV-positive male)

Some respondents were worried about losing their teeth 
due to caries and periodontal diseases and that common 
oral disease might result in oral cancers. Some HIV-pos-
itive interviewees were worried about interactions with 
other due to toothless.

“There are a lot of questions that I always have on 
my mind, wondering how it can be if I turn toothless 
in case all the teeth would be taken out” (A 42 years 
old HIV-negative male).
“Nowadays the fear of oral cancer is hunting me 
because recently I saw a swelling in regards to this 
upper tooth when usually it is this lower anterior. I 
kept thinking that this might be oral cancer up to the 
time it busted. But even now I am still thinking like 
that” (A 49 Years old HIV-negative female).
“I was having that kind of feeling wondering how I 
will get back to mingle with others while looking 
toothless” (A 50 years old HIV-positive female).

Lastly, one interviewee experienced hopelessness and 
wished to die due to common oral diseases (dental caries 
and periodontal disease).

Sometimes I am full of sorrow because I know where 
my teeth problem is coming from (genocide head 
wound). I keep thinking about it and feel desperate, 
saying to myself that it would have been much better 
if I died instead of living with such a handicap. (A 38 
years old HIV-negative female)

Theme 3: social effect
For social effect, participants expressed isolation/ avoid-
ance of social interactions, feeling ashamed and exposure 
to mockery as effects resulting from their oral diseases.

Respondents of IDIs reflected on self-isolation due to 
caries and periodontal disease effects.

“It is not easy. Like now that I lost teeth, I cannot join 
peers without wearing a prosthesis. It is a problem. 
Another thing, you cannot tell everyone about your 
problem, that is also a consequence”. (A 28 years old 
HIV-negative female.)
“I used to be a member of the choir but right now, 
I don’t think that I can take a microphone and sing 
anymore, it’s not easy”. (A 50 years old HIV-positive 
female)

In addition, HIV-positive and HIV-negative respondents 
reflected on experience of feeling shame, hiding teeth 
and embarrassment as a result their oral diseases (caries 
and periodontal disease).

“See, you cannot even kiss your lover, in the way that 
you want to I can’t judge people but on my side I feel 
very ashamed.” (A 50 years old HIV-positive female).
“These days I am glad that I wear my face mask to 
hide this, but I don’t know what will happen after 
this (meaning after COVID-19 pandemic). It (face 
mask) has been a solution, sometimes I tell myself 
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that God did this to help me stepping out, otherwise 
I wouldn’t be seen in public”. (A 50 years old HIV-
positive female).

Interviewees also highlighted the experience of being 
mocked by others due to the problem of caries and/or 
periodontal diseases.

“Another area in which my teeth are hindering me is 
in social life where many people show a bad reaction 
towards me. In their conversations they can mock 
me and point at me, saying: look that young man, 

he is edentulous, he lost his teeth. All that are hin-
drances”. (A 20 years old HIV-negative male)

Table  3 shows Patterns comparing HIV-positive and 
HIV-negative interviewees’ responses in regard to per-
ceptions of oral diseases effect.

Figure 2 is a summary diagram of data visualization on 
perceptions and possible causes of oral diseases among 
study participants.

Discussion
Possible causes of oral diseases (caries and periodontal 
diseases)
This study explored perceptions about possible causes 
and effects of caries and/or periodontal diseases on HIV-
positive and HIV-negative adults. The study is the first to 
consider qualitatively, the perceptions on possible causes 
and effect of oral diseases among HIV-positive and HIV-
negative adults in Rwanda. According to the results from 
this qualitative study, interviewees perceived individual 
factors (diet habit, lack of oral hygiene, delayed dental 
visits, negligence, older age, heredity) and external factors 

Table 3  Patterns comparing HIV-positive and HIV-negative 
interviewees’ responses in regard to perceptions of oral diseases 
effect
HIV status Themes from perception of oral diseases

Physical/functional 
effect

Psychologi-
cal effect

Social 
effect

HIV-positive 37^ 31^ 11^
HIV-negative 20^ 17^ 13^
^ stands for the number of frequency interviewees indicated perceptions on 
oral diseases under each theme category

Fig. 2  Summary diagram of data visualization on perceptions and possible causes of oral diseases among study participants
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(living in rural area, HIV-infection, genocide and poverty, 
busy work) as possible causes for their oral diseases (den-
tal caries and/ or periodontal diseases). In addition to the 
common factors, some HIV-positive participants per-
ceived HIV-related factors (using ARVs and HIV infec-
tion) as possible causes for their oral conditions.

Individual possible causes for oral diseases
As per the literature, individual factors such as behav-
iours and lifestyle factors play a significant role in caries 
and periodontal development. As reported by Štefanová 
and colleagues, sugary diet and poor tooth brushing 
habits are among the main risk factors for caries devel-
opments [13]. Similarly, the behavioral factors were 
perceived to be associated with caries and periodontal 
diseases. Hall-Collin and colleagues also reported sugary 
diet and lack of oral hygiene among risk factors for den-
tal caries [14]. In addition, our study findings were simi-
lar to a study by Versa and colleagues in Ethiopia, which 
showed relation of dental caries with a lack of tooth-
brushes, consumption of sugary food, and low income 
[15]. Same as dental caries, poor oral hygiene, poor work 
flexibility (busy work), and dietary factors (sugary, inad-
equate diet), were reported among risk factors for peri-
odontal disease development [16].

In addition, older age and HIV-related factors arose 
as one of the perceived risk factors contributing to the 
participants’ common oral diseases as reported by older 
interviewees aged more than 40 years. Similar results 
were reported by Gayatri and colleagues who found 
older age to be significantly associated with oral diseases. 
Fokam and colleagues also emphasized the role of sys-
temic diseases (mostly those that decrease the immu-
nity system capability) regarding common oral disease 
development. For example, HIV infection is reported to 
be a risk factor for periodontal diseases [17]. This issue 
is linked to immunological changes in HIV infection that 
may alter the patient’s ability to respond appropriately to 
infection, including those due to sub-gingival bacteria 
[18].

Heredity was also highlighted among possible causes 
of common oral diseases for our study. The literature 
highlights genetics as one of the determinants of highly 
prevalent oral diseases, mostly dental caries, periodontal 
disease, and some oral cancers [19]. Various suggested 
genetic differences exist in caries susceptibility, especially 
between Africans and Caucasians [19, 20]. The literature 
highlighted different genes and gene-protein networks 
associated with protection or risk of dental caries [19, 
21]. Those genes are related to enamel formation, devel-
opment and mineralization, host immune response, and 
the composition of saliva [21]. Considering genetic fac-
tors, there is a need for contextual strategies to promote 

oral health, especially in African countries, including 
Rwanda.

Discussing possible external causes for oral diseases
One interviewee perceived genocide as a possible cause 
for caries and periodontal diseases she experienced. The 
respondent expressed that the head wounds she experi-
enced during the genocide against Tutsi were the main 
possible cause for oral conditions (dental caries and peri-
odontal diseases) she suffer from. These surprising results 
are plausible and should not be ignored because previous 
studies have linked traumatic head injury to dental car-
ies and periodontal diseases [22]. This relationship can be 
explained by the inability to do proper oral hygiene, the 
post-traumatic anxiety, depression, and distress that can 
affect individuals’ behaviors towards oral care.

Despite this arising from a single participant, this pro-
vides information on possible effects of these external 
factors on oral health. Rwanda had a unique experience 
in Africa of passing through genocide and the conse-
quences of genocide on general health are numerous. 
Korman highlighted that the genocide has left scars that 
are not only mental but physical as well [23]. Therefore, 
oral health interventions should consider the uniqueness 
of Rwanda’s context for effectiveness.

In addition, HIV-positive and HIV-negative respon-
dents of IDIS, perceived living in rural areas as a possi-
ble cause for their oral diseases (caries and periodontal 
diseases). Researchers have documented similar results 
about disparities in distributions of caries and periodon-
tal. People from rural areas are more affected by dental 
caries and/or periodontal diseases mostly due to inacces-
sibility to oral health services, low socio-economic status, 
and low education level [24–28]. Therefore, interventions 
specific to rural populations are essential to ensure good 
oral health in rural areas.

Furthermore, Using ARVs and having HIV infection 
were perceived as an additional cause to development 
of oral diseases among HIV-positive people and this 
was specific to this group only. This may be explained by 
the increased burden of common oral diseases reported 
among HIV positive people than the general population 
as reported in the literature [7, 8].

Perceptions of participants on effects of oral diseases
The reported perceptions of participants on effects of 
oral diseases among HIV-positive and HIV-negative 
interviewees was through physical and/or functional 
effects. Participants reported that their appearance, eat-
ing, smiling or laughing, were negatively affected and that 
they experienced pain from oral diseases.

Interviewees also highlighted psychological effects of 
oral diseases including heartbreak, annoyance, feeling 
inferior, anxiety, unhappiness, worry, hopelessness, and 
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unhappiness. Lastly, participants of IDIs interviews expe-
rienced social effects, including avoidance or self-isola-
tion, embarrassment or shame and being mocked.

In line with our study, scholars have also reported 
the effect of having caries and periodontal diseases on 
physical, functional, psychological, and social lives [29]. 
Similar to the findings from our qualitative study, the 
literature highlights that dental caries and/or periodon-
tal diseases lead to pain, suffering, psychological embar-
rassment, social deprivation, difficulties in eating various 
foods, affected well-being, and this causes individual and 
collective damages [30]. For example, a study by Shahzad 
and colleagues reported sadness, sleeplessness due to 
pain, shame, and difficulty living and working as conse-
quences experienced by people affected with caries and 
or periodontal diseases [31].

In our study results, the summary patterns on percep-
tions of oral diseases showed more frequency of HIV-
positive interviewees reporting physical or functional 
effect and psychological effects compared to HIV-nega-
tive counterparts. This finding agreed with the existing 
literature report where different scholars highlight that 
oral diseases among HIV-positive people are more severe 
and difficult to manage compared to oral diseases among 
the HIV-negative individuals [4]. This effect indicates the 
importance of considering oral health interventions that 
take into account physical, psychological, and social com-
ponents especially among the high risk group of HIV-
positive people.

As a limitation, this study considered the insights from 
interviewees only and did not considered key infor-
mants. Further, studies that involve key informants such 
as healthcare professionals, nurses and physicians who 
work in HIV service are necessary to get more insights 
on this topic.

Conclusion
According to study results, HIV-positive and HIV-nega-
tive adults reported various individual level, and external 
level factors as possible causes for caries and periodon-
tal diseases they were suffering from. Also, HIV-positive 
and HIV-negative participants experienced physical or 
functional, psychological, and social effects due to having 
oral diseases with more patterns in HIV-positive inter-
viewees. However, in regard to HIV status, the summary 
patterns on perceptions of oral diseases showed more fre-
quency of HIV-positive interviewees reporting physical 
or functional effect and psychological effects compared 
to HIV-negative counterparts. This finding agreed with 
the existing literature report where different scholars 
highlight that oral diseases among HIV-positive people 
are more severe and difficult to manage compared to oral 
diseases among the HIV-negative individuals [4]. Also, 
using ARVs is another issue perceived as an additional 

cause to development of oral diseases among HIV-pos-
itive people and which is not the case for HIV-negative 
counterpart. The last can also explain the increased bur-
den of common oral diseases reported among HIV posi-
tive people than the general population [7, 8]. Therefore, 
oral health interventions are needed to prevent caries 
and periodontal diseases and promote oral health among 
Rwandese especially those at high-risk such as HIV-pos-
itive persons.

Recommendations for addressing oral diseases in HIV-
positive individuals in rwanda
There is a need to integrate oral healthcare to HIV ser-
vices in Rwanda for addressing oral diseases in HIV-pos-
itive individuals. In addition, contextualized oral health 
education and oral diseases prevention interventions 
specific to HIV-positive people are needed in Rwanda. 
Moreover, oral health professionals, nurses and physi-
cians in HIV services should receive regular training in 
area of HIV and oral health to engage them take actions 
to promote good oral health among this high risk group 
of HIV-positive people.
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