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98 ABSTRACT
99

100 Background

101 Dental caries and periodontal diseases are anttiMgpositive persons’ most frequent oral
102 conditions These common oral diseases contribute to the impairment of general hdakéllan
103 being Dental and periodontal problems among Hid5sitive individuals arenore severe and
104 difficult to manage thadental and periodontagroblems among HI\hegative peoplelhus, risk
105 factors for caries and periodontal diseases rbestontrolled ér comprehensive oral health and
106 the general welbeing ofHIV -positive patientsThe burden of oral diseasisseported to be high
107 in Rwanda Nearly 65%of the oral health survey participariitad experienced dental caremsd

108 above 54% haduntreatedcavties In addition, dental calculus was found among 60% of
109 participantsMore than 34% had oral dehrBurprisingly, more thair0% of this population has
110 never visited dentists or dental facilities. This evidence gives impetus to undertake more focused
111 investigations on oral diseases in RwamaaticularlyamongHIV -positive peopleThereforegthis

112  study sought tassess the risk factors for caries and periodontal diseases amopgs$tivVe and

113 negative adults in Nyarugenge District, Rwanda

114

115  Methods

116  This research used a mixettthod approach (qualitative embedded design). For the quantitative
117 part, acomparative crossectional study was conducted among 200 4ddégitive and 200 HIV

118 negati ve adul Caenseeutve and fihdsiveysanpling method was used to select
119 participants for quantitative and qualitative parts of the study respect@alies vasassessed

120 using the Decayed (D), Missing (M), and Filled Teeth (F) index (DMFT). Perioddistdse was

121 assessed using the Plaqoddx (Pl), Community Periodontal Index of Treatment Need (CPITN),
122 and Clinical AttachmentLoss (CAL). Oral healtiRelated Quality of Life (OHRQoL) was
123  assessed using the oral health impact profile short version (D4 IRDescriptive statistics, Chi

124 square test,-test, Cronbach alpha, and multiplegistic regression were applied tmalyse

125 quantitative dataising Sata version 15. For the qualitative data collectiorgapth interviews

126 (IDIs) were conducted among 10 H{ositive and 11 HIvhegative adults with caries and

127 periodonal diseases using semistructured interview guide.
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128 Thematic content analysis usi@gn inductive approach wagppliedfor data analysis of IDIs.
129  NVivo software version 11 was used to code and organize the data.
130

131 Results

132 A higher proportion (50.5%) of HI\positive adults had experienced caries (DMFT>0) compared te HIV
133 negative counterpar{d0.5%)and the difference was statisticaly significgmt0.045). The prevalence of
134 D was higher (23.5%g@mong HI\tpositive compared to H¥egative adults (13.6%) (p=0.011). The Mean
135 (SD) DMFT score among HRpositive and HlVnegative participants wetz28 (3.68) and 1.29 (2.21)
136 respectively (p=0.001). The predictors of caries in gbsitive persons were being female (OR= 2.33;
137  95%CI= 1.144.75), frequent dental visits (OR= 4.50; 95% CI=118536) and detectable RNA viral load
138 (OR= 4.50; 95% CI=1.483.86). Among HIVnegative participants, the middle age range4B86years)

139 [OR= 6.61 95%CI=2.1420.37] and frequent dental visits were significantly associated with caries
140 (OR=3.42; 95%CI: 1.338.760).For periodontal statyubavingdental calculus wafe mosprevalenitem

141  of the CPITN found amongHIV-positive 168 (84%) and182 (92%) HIV -negativéndividual The mean

142 (SD) score for CAL washigher in HI\-positive persons 1.23 (0.95) compartd HIV-negative

143  counterpartie®.99 (0.75).The difference wa statistically significant (p=0.003Being a male was a
144  predictor of having dental plaque and a need for periodontal treatment for bogbokitive (Pl

145 OR: 2.90 (95%CI=1.26.66)); (CRTN OR: 3.33 (95%CI=1.14.70)) and HIV-negative

146  respondents (Pl OR233 (95%Cl1=1.487.28)); (CPITN: OR: 7.78 (95%CI=1.688.07)).A higher

147  percentagef HIV-positveindividualshad pooer OHRoL than HI\fhegative counterparties in akins of

148 OHIP-14 except for OHIPJfound it uncomfortable to eat any foods because oflenab with teeth or
149  mouth and OHIR14items(being totally unable to function because of problems with teeth or indind

150 findings revealed significant results regard@glIPLfit r oubl e pronouncing any wo
151 of 11(2.5%) and 9(2.25%) inIM -positive and HIVVnegative participants, respectiveso, HIV-positive

152 persons had highgercentagé1(2.7%) f or t he OHI P 13 item dAlife not
153 pr ob | e ms énedgativaounterparies(2%)and the difference was siically significantp O0.. 0 5

154

155 Moreover, dental caries was significantly associated with poor OHRQoL aridhgositiveand

156  HIV-negativeparticipantsfor all 14 items of OHIPL14 tool. There was no association between

157 periodontal diseasand OHRQoL inboth HIV-positive and HIV-negative adultsTwo broad

158 domains andive themes emerged frahe interviews The f i r st broad domai

159 on causes of or al di seases0o with 2 themes (i
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The second br oaaptdioomas nomwaacr dlpedicseases effec
functional effect, psychological effect and social effect themes).

Conclusion and recommendations

This research showed a higipeevalence of carieend CALamong HI\tpositive adultshan HV-
negative counterpart&lso, the mean (SD) PI value was significantly higher in Hi¥Sitive
adults compared to the mean PI value in Hidgative individualsThe reported higher prevalence
of caries in HI\(positive persons was associated with being fepdetectable viral load, and
frequent dental visits.

Periodontal disease was associated with older age, being male-paditweand HIV-negative
participants. Moreover, HI\tpositive adults reported poorer OHRQoL than Hidgative
counterpartieskFurthermore, qualitative results revealed individual and external levels factors of
oral disease and emphasized the physical/ functional, psychological and social effects of oral
diseases on quality of lifelherefore, there is a need for effective oral teialterventions specific

to HIV-positive persons in Rwanda. The interventions should also raise awareness of the risk of
common oral diseases (such as dental caries, and periodontal disease) and provide preventive oral
health services among tivandan poplation, especiallyHIV -positive individuals.There is a

need for a collaborate effort to establish programméasr regular and timely screening and
management of periodontal disease and dental caries among the general population and
specifically, HIV-postive individualsin Rwanda.To ensure timely oral health care among HIV
positive Rwandans, thistudy provides baseline data aid policymakers and stakeholders to

integrate oral health care services within HIV treatment progrann Rwanda.

Key Words: Dental caries, periodontal diseadRisk factors, Perception§ral HealthRelated
Quiality of Life, HIV, Adults, Rwanda.
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CHAPTER 1: INTRODUCTION

1.1Background

Oral health is integral to overall healtt] and strongly associated with systemic conditi@ps

For example, the prevalence of oral diseasdsigher among HIVpositive people than in the
general populatioand among individuals who are known to be Hi®&gative[3]. Scholars have
reported high prevalence rates of more than 60% of periodontal diseases and/or caries among HIV
positive patientsA study in Brazilamong300 HIV-positive patients revealed that dental and
periodontal diseasegereamong HI\Lpositive persons' most frequintliagnosearal conditions

[4]. Another study done on pants with HIV infection at University Hospital in Hradec Kralové
(East BohemigCzech) showed a high prevalence (more than 71%) of oral diseases, mainly dental
caries and periodontal diseagbk Similarly, an African study in Cote d'lvoire reported a high
prevalence (above 62%) of oral diseases such as dental aadigseriodontal diseases among

HIV -positive female sex workef8]. Most of the studies done did not compare Hbdsitive with

HIV -negative.

Rwanda has showremarkable improvement in HIV services and outcomes. The prevalence of
HIV is 3% [approximately397000 of the whole Rwandan population] among adults in Rwanda

[7] [8]. The number of health facilities that provide HIV services has considerably increased from
43% to 98% by 201810], and ART services are available in 93% of those facilifigsRwanda

is also listed as one of the first countries thi@aeethe UNAIDS 90690-90 targets[11]. Rwanda

needs to sustain these improvements by controlling other chronic diseases that may impact the

quality of life of HIV-positive people.

The recent and very firdRwandan National Oral Health Survegportednearly 65% of the
partcipants had experienced dental caries, with more than 54% having untreatefil2aries
addition, researchers found dental calculus among 60% of oral health survey partieigants
morethan 34% haing oral debris. Syrisingly, over 70% of this population has never visited
dentists or dental facilitidd 2]. Furthermoreauthors reported a high impact of oral diseasthen
guality of life of affected individuals dain, seconsciousass, difficulty chewing, inability to

perform daily activity) among almost 64% of participaii3].
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This evidence gives impetus to undertake more focusezstigations on oral diseases among
Rwandansvith chronic diseass includingHIV infection.

Caries and periodontal diseases contribute to the impairment of general health aoeingell
Specifically, these common oral diseases negatively affect the quality af IF#V-positive
people[13] [14]. Dental and periodontal problems among Hidsitive individuals are more
severe and difficult to manage thdental and periodontaroblens among HIVnegative people
[13]. Thus, there is a need to mandge risk factors for caes and periodontal diseases for

comprehensive oral health and the general-lveithg of HIV-positive patients.

Periodontal diseasgevelopsrom the inflammatry process of the periodontium atie process

is also associated with the elevation of inflaatatly markers, mostly cytokingd5]. According

to theliterature, HI\fpositiveindividualssuffering from periodontal diseases show higher levels
of interleukin18 and interleuki¥®? expression that contribute # more destructive type of
periodontal disease[15]. Moreover, he spread of periodontal infectionontributes to the

progression of HIV infectiofl6].

Many researchers have investigated the relationship betleetaicaries and HI\infection. They
have reportedhigher caries prevalence rates amgoHIV-positive patient§17,18] Even though
there is no direct agsiation between caries and Hivection, researchetsavelinkedthe use of
antiretroviral treatment (ART) in HIVpostive patients to carigd7,18]. The literature highlights
that ART leads to dry mouth, coiftuting to dental cariesmong HI\fpositive patient$19].

Despite the adverse effects of caries and periodontal diseasesavaldealth and welleing[2],

the contributing risk factors are still controverdia0] [21]. It is unclear whether the higher
prevalence othose commororal diseases is associated with HIV infection dest(CD4 cell

counts, RNAviral load AART, WHO staging) or is linked to other conventional risk factors like
eating habits, poor oral hygiene, and lack of regular oral health -chpesckl he ambiguities and
contradictionsn the existing published literateiarea problem that requires more investigation
because dental caries and periodontal diseases impact essential functions, including eating,
sleeping, and socializing,22]. Moreover, being unable to eat due to tidlthconditions,may

further compound the already compromised immunityHitv -positive patients, leading to

opportuwistic infections and deafB3].
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Even though the countryak shown remarkable efforts to improve the sbelhg of HIV-positive

people, no study has been conducted in Rwanda to identify the risk factors associated with caries
and periodontal diseases and the effect of these common oral diseases on the Gigatify-YV -

positive adultgo inform the policy makers and oral health stake holderss, thestudyintended

to assess risk factors for caries and periodonsgladie among HMositive adultscompared to

HIV -negative individuals in Kigali, Rwanda.

1.2 Problem statement

The first and very recent oral health survey in Rwanda revealed a high prevalence of common oral
diseases (dental caries and periodontal diseases) among the majority of the general population
(more than 60%) [23]. However, the prevalence among Hpdsitive individuals and its
contributing risk factors are yet to be determined in Rwanda, although the country aspires to
eliminate HIV infection, HIVfrelatad sigma, and HIVfrelated deatf24].

Reesearch elsewhere underscores the high prevalence of caries and periodontal diseases among
HIV -positive patient$25,26] Generally, there is a lack of studiesaksating factorsassociated

with common oral diseasesafies and periodontal diseasesmong HI\(positive persons
compared to Hlvhegative individualsn Rwanda For example, the few published studies on
dental caries and periodontal diseases in Rwandianali involve HIV-positive patientd27].
Additionally, the research on the impact of oral conditions on oral heglited quality of life
(OHRQoL) among HIVpositive and HIVnegative individuals in Rwanda is necessary for

integrated multidisciplinary care in the early diagnosistasatment of oral diseasd28,29].

This study is the first to provide baseline datarisk factors for caries and periodortahtions
for policymakers to make informed decisions on Rwanda's comprehensiveatttabh@nagement
of HIV-positive patientsThe information enabled us to provide recommendation®Rfeanda
policymakergo ensurestrategies to manage and improve oralltieand, thus, the welleing of

HIV -positive and HIVYnegative persons.
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1.3 Research gap

To the best of mknowledge, there are no published and documented literature sources regarding
dental caries and periodontal diseases and their risk factorsgahidipositive peoplein
comparison to HIVhegative persona Rwanda on the common research databases. However, the
studies done in developed and developing countries highlight the high prevalence of those common

oral diseases among Hipbsitive personili 6,21,30]

The limited oral disease studies conducted in Rwanda were retrospectivecommoarative and
did not include HIVfpositive peoplg27,31] For the Rwandan health ministry to reduce HIV
stigma and HIVrelated deathf24], the information from the currentusly may be necessary as
evidence for practice and policy implementation

There is controversy about risk factors associated with dental caries and periodontal diseases
among HI\fpositivepeople. One source of disagreement in the literature is whethenfétion

is associated with dental @@ and periodontal diseg82]. Some scholars argue that £Eounts

and viral load are associated with dental caries and periodontasel[88235][25][36][37].
However, not all research supports tinding. For example, Yengopal and colleagues, Santo and
colleagues, Kerdpon with colleagud®wenyonyi and colleagues, and Ferreira and colleagues
found no association between dental caries and periodontaseligétd CD4 count420,32,38

40]. Instead,the association was with socioeconomntehavioural and medical factors. The
ambiguities and contradictions in the existing research pose a problem that warrants further

investigation.

Dental caries andepiodontal diseases influence ttiaily functions such as eating, swallowing,
sleeping, speaking, and salizing [21] [41] [42] [5] [43]. HIV-positive person may have more
compromised immunitydue to difficulty in eating thus, leading to increased pportunistic
infections and deatl#4] [23].

The literature also shows oralsdrders affect OHRQol14,45 47] and his effect is more
pronouncedin HIV-positive person$48,49. However, the associated risk factors are still in
debate. There is a lack of research regarding oral diseases amompsitiVe persons and their

impact on OHRQoL in Rwand8ut, studies done in other settings have reported a high prevalence
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of dentalcaries and periodontal diseases amdig-positive individualg§50i 53]. In addition, the
conflicting information about oral health status and associated risk$aotHIV-positive people
compared to HIvhegative individuals is a problem that needs special attention, especially for a
country like Rwanda that lacks baseline information on oral health mafibis. lack of
information means that there is no evidefarepolicymakers to use for supporting and advocate

fo, there is neevidence to support and advocate for approaches to early diagnosis and treatment of

oral diseases among Hipositive people and improve theuality of life (Qol) [28,29]

1.4 Study Significance

Oral health is part ofeneralhealth and should be optimized for all Rwandans. Given the high
burden, oral diseaseseaa public health problem in Rwanda. Moreover, oral diseases such as
dentalcaries and periodontal infections have substantial socioecomoyectonthose affected
(opportunity costs off work and school, poor quality of life) and exgensiveto treat & the
individual and the country levels. Even more necessary is the evibased HIV oral health data

to maximize the benefits of HIV services and outcomes. Chronic conditions such as dental caries
and periodontal infections should be controlled, as agethther chronic diseases in people living

with HIV, to improve their quality of life.

Thirdly, the study outputs will inform a multidisciplinary comprehensive oral care strategy
generally and specifically for HRpositive persons in Rwanda. The genenaldical physicians,

dental practitioners, and allied healthcare workers will be better informed about tHenkdges

and interdependences of the effects of HIV on oral disorders and how oral diseases may worsen
HIV comorbidities. The Rwandan health séce lacks baseline ¢k for planningoral health and

incorporating the plans into general health.

1.5. Study aim

To assestherisk factors for caries and periodontal diseases amongpdBitive anchegative

adults in Nyarugenge iBtrict, Rwanda.
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1.51 Specific objectives

1. 5.1.1. To determine caries and periodontal status aribhgositive and HIVnegativeadults

at tre HIV clinic of the UniversityTeaching Hospitabf Kigali (CHUK).

1.5.1. 2. To determine risk factors for caries and periodordehdes among Hhgositive and

HIV -negative adults at CHUK

1.5.1.3. To ascertain thessociation between HIV clinical markers with caries and periodontal
diseasesmong adult HV-positivepatients at the HIV clinic of CHUK.

1.5.1.4. To assess and comparal bealthrelated quality of life among adult Hhgositive and

HIV -negative patients at CHUK.

1.5.1.5.To exploreand compare thgerceptions on possible causes and effects of oral diseases on

general health among Hipositive and HIVnegative adults aHUK.

1.7. Research questions

1. What is the status of dental caries and periodontal diseases amo+mps$itive and HIV

negative adults at the HIV clinic of the University Teaching Hospital of Kigali (CHUK)?

2. What are the risk factors for caries gretiodontal diseases among Hpésitive and HIV
negative adults at CHUK?

3. Is there the angssociation between HIV clinical markers with caries and periodontal diseases

among adult HIVpositive patients at the HIV clinic of CHUK?

4. How is oral healthelated quality of life among adult HMgositive compared to HI\iegative
patients at CHUK?

5. What arehie perceptions aboutossible causes and effects of oral diseases on general health of

HIV -positive adults compared to Hikegative adults at CHUK?
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665 1.8. Structure of the thesis

666
667 The presentation of this thesis referghidivided block formatccording taquidelines sugeested

668 by the the school oforal health sciencesUniversity of the Witwatersrandt comprises the
669 following chapters:

670 Chapter 1

671 In Chapter 1, background information on common oral diseases, their associated risk factors, and
672 the research gap and rationaepresentedin addition, this chapter included the study aim and
673 objectives of the study.

674 Chapter 2

675 This chapter provides@mprehensive and critical review of this study's relevant literature.

676 Chapter 3

677 Chapter 3 details the study methods used in this study. It describes the study design, setting,
678 sampling process, data collection techniques, and analysis.

679 Chapter4

680 Presets the results from published paper one.

681 Chapter5

682  Presents the results from published paper two.

683 Chapter 6

684  Presents the results from manuscript three submitted for publication

685 Chapter 7

686 Presents the results from manuscript four submitted for publication

687 Chapter 8

688  Chapter8 gives a detailed integrated discussion of the results

689 Chapter 9

690 Chapter 9 onsists of overall conclusions and recommendations.

691

692
693
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CHAPTER 2: LITERATURE REVIEW

2.1 Introduction

Oral health is associated with systemic diseasspecially among HPgositiveindividuals[26].

The prevalence of oral diseases is higher among-ptiSitive people than in the general
population[13]. Different reports in the literature highlighitgherprevalence rates of periodontal
diseases and/or dental caries occurring among-pdiSitive patient§4,6,26] The results of a
research conducted in developing countries have also emphasized the high prevalence of common
oral diseases among Hipositive persons compared to Hhégative individuals. For example, a

study done in Uganda by Kalanzi and colleagues revealed high prevalence of dental caries (83.7%)
among of HI\(positive participantEL8]. Another study dona Cote d'lvoire among HI\positive

sex workers also reported more than 62% of its participants with common oral diseases including
dental caries and periodontal disegd€¢sMore researches@important in developing countries

to better inform the oral health policies and promote oral health among the high risk -of HIV
positive persons. Therefore, tihesearch intends to determine the prevalence of dental caries and
periodontal diseases amoHRdV -positive and HIVnegative adults in KigalRwanda.The study

also investigated the risk factors associated with dental caries and periodontal diseases among
HIV -positive adults in KigalRwanda. Moreover, the study assessed and compared the Oral
Health-Related Quality of Life (OHRQoL) of HI\positive adults with dental caries and
periodontal disease to their Hivegative counterparties in Kigali, Rwanda. Lastly, it explaned
comparedperceptionsabout possible causes and effects of oral diseasgsrmamal health among

HIV -positive and HIVnegative adults at CHUK.

There is a lack of information regarding the prevalence of dental caries and periodontal disease
and their associated risk factors among Hidsitive in comparison to HIWiegative personsi
Rwanda. The Rwandan Health Ministry strategic plan of 2Z81¥® on norcommunicable
diseases noted the lack of awareness of oral hygiene and poor dietary habits as a significant

problem contributing to periodontal disease and dental d&dés
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The following literature review examined the existing research on oral diseases-poklive

and HIV-negative individuals, the gap, and the lessons learned from the literature. The critique of
literatureis aimedto evaluate what is known and wheasunknown or missing on the topic. We
used the following search words: 'dental caries'; aado@ontal diseases'; and HIV; and 'risk
factors'; 'determinants’; and 'ofaalthrelated quality of life'; 'patieateported outcomes'; and /or
Rwanda on Pubmed, Hinalnd Google Scholar databasesridus sources of informatiomere
reviewed including systematic reviews with metaalysesA a review matrix to summarizirigpe
methods, findings, research concepts, and recommendat@rsusedThe review ends with a
discussion of the concepts and conceptual framework related to the study.

2.2. Defintion of concepts

2.2.1. Risk factor

Contrary to many other discoveries in public health, thek factof concept originates from two
disciplines unrelated to the study of health and disg&&¢sThose are probability theory and
statistics, and "the two disciplines were combined when probability theory was applied to the
analysis of the population and mortality data being gathered by statis{etdndn the medical

literature, the term risk factor was used sih66156].

To better define theRisk factot concept, it is essential to understand the term correlate. "A
correlateis defined as a variable that is either negatively or positively associated with an outcome™
[57]. A correlation can be measured simultaneously as an outcome or after the o#oaske.
factoris a type otorrelationassociated with an increased probability of a negative outfafhe

The difference is that the risk factor always precedes the outf&@y%/]and indicates a higher

risk or lowrisk subgroug58].

Hertzel and Gersteinighlighted that several authors attempted to refine the definition of the term
"risk factor" as variables that are causally related to the disease in question and that some
researchers suggest that the terms, such as "risk indicator" and "risk"rbarkeed if the variable

is not causally related to the evdB®]. Hertzel and Gerstein argue that the problem with such
distinctions lies in the inability of clinical research to establish causality with complete certainty.

As such, they are unhelpful.
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Therefore, Hertzel emphasizes that risk factors can be any imagined variable, ranging from a
genetic mutation to a blood result, a previous disease, exposure to an infectious agent or toxin, a

socioeconomic state, ethnicity, birth weight, or country of ofig#j.

The literature also highlights different types of risk factors. Tixed marke' is a risk factor that
cannot be changed, like age or ethnif&y]. Another type of risk factor is known aseatiable

risk factor'; it can be changed spontaneously or by intervention. A risk factor that does not change
the outcome risk upon manipulation is call@dvariable marker' Finally, there is & causal risk
factor,” defined as a risk factor that changes the probabilityeobtlicomd57,58] The main goal

of our studyis to assess risk factors of common oral diseases (dental caries and periodontal
diseases). The study considered different risk factors, as indicated in the literature.

The term risk factor encompasses both causal and predictive f§6&rsOur study used
"Prediction modelsto determine the risk factofer dental caries and periodontal disease. The
predction model, also known as risk stratification, looks at people or groups at high risk of a
particular health condition to intervene or provide other mitigatin proc¢s8esBased on this
theory, using this prediction model allowed us to identify risk factors that contribute to the
development of common oral diseases (derdeks and periodontal diseases) and to figure out
the extent to which they contribute to the outcome of interest (dental caries, periodontal disease,
oral healthrelated quality of life (OHRQoL)).

2.2.2 Dental caries and Periodontal diseases

2.2.2.1 Demal caries

Dental caries is a biofilrmediated, diemodulated, multifactorial, nenommunicable, dynamic
disease resulting in net mineral loss of dental hard tig60e62]. Dental caries is determined by
biological, behaviaral, psychosocial, and environmental factors. As aexqumsnce, a caries lesion
develops[61]. Dental caries reflects ongoing and past disease symptoms, not the disease itself
[63]. Thereforeclinical/ epidemiological studies require recording both continuing and past signs
of dental carie$60].
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Caries experience is the number of teeth/surfaces with caries lesions, restoaatémsmissing

due to caries accumulated by an individual up to a designated point in time. Usually, it is measured
using DMFT/S (Decayed, Missing, Filled Teeth/Surfaces) in permanent teeth and (dmft/s) for
temporary dentitiof61]. Caries prevalence is the number/ proportion of individuals with caries in

a given population at a specified threshold at a designated point in time. In many studies, the
prevalence of caries experience hagrbreportedApart from DMFT, other measures include
writing the total caries lesions in primary and permanent teeth or untreated vdriels

indicategesions in primary and permanent teeth that have not received appropriate tré@@mnent

Despite the accepted scientific evidence that dental cagagesignificant personal, societal, and
economic burdens worldwide and that cariesqmisshe most influential numerical impact across
oral health, the disease has typically been invisible in health pol@4és In this study, we
detemined caries experience and associated risk factors amongad$itive in comparison to
HIV -negative adults.

2.2.2.2 Periodontal disease

Periodontal disease is an inflammatory disease induced and maintained by the microbiota of the
dental biofilm (deral plaque)[65]. This concept originated from "experimental gjiritiso done

in human studies by Lée and coworkers in the-6tid [66]. The literature highlights that the
inflammatory response in the gingiva is the initial stage of the periodontal disease process, which,
over time, transformed into a destructive phase knowrpexsodontitis, characterized by
periodontal attachment and bone I[B. The literature highlights that severe periodontitis affects
about 10.8% of the global adult population, and the prevalence increases dramatically between 35
and 44 years of agé7].

2.2.2.2.1 Host regonse to periodontal disease

The host response to the microbial challenge in periodontal disease is congeasi@ns factors

are involvedn prolonged exposure of the gingiva to the dental biofilm, an imanesigonse phase
involving lymphocytes and pbma cells is activated, and they produce and release mediators,
including interleukins and cytokines characteristic for a more chronic type of inflammation
[68,69]
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In addition, the host is under constant or changing influence from external and internal factors such
as systemic diseases, medicatiogsg psychological factors such as stress, which makes the
outcome of the ildmmatory response at the individual level during many years of bacterial
challenge highly unpredictable [59, 6(07D].

The literature recognizes the pathogenic biofilm as a necessary prerequisite for periofd&ititis

But it is insufficient to cause the dised€®]. The disease results from complex interactions
between the biofilm and the inflammatory immune response, and it is the latter that is estimated to
accoun for almost 80% of the risk of periodontal tissue dan{égé Periodontitis is a complex
disease with multiple component causes, some with their basis in genetics, some caused by
epigenetic influences, and others that are modifiable because they relate to patienutsghavio
medications, or environmental factors| af which combine to establish and propagate the
periodontitis lesion65,68]

In susceptible patientsincipient dysbiosis can trigger an inappropriate and frequently excessive
host response, in which excess cytokines;trea oxygen species (oxidative stress), and matrix
metalloproteinases are generated and overwhelm their respective antagonists (i.e., antioxidants and
tissue inhibitors of matrix metalloproteinases), resulting in collateral periodontal tissue damage.
Damae-associated molecular peptides are released, which further propagate the inflammatory
response, and a subsequent failure of innate inflammedgiving mechanisms resujgb,68]

In this research, we also determined pa@ontal disease and associated risk factors among HIV

positive adults in comparison to Hiivegative counterparts in Kigali, Rwanda.

2.2.2.3 Overview of dental caries, periodontal disease, and underlying factors in HIV/AIDS

Non-communicable diseasedental caries, and periodontal diseases significantly burden humans
[71]. The dental biofilm is a significant biological determinant common to the development of
both disorders, and they share common risk factors and set&minants, important for their
prevention and contrd2]. Due to global population growth and increased tooth retention, the
number of people affected by dental caries and periodontitis has gudstantially, increasing

the total burden of these diseases globally up to 37% for untreated caries and 67% for severe
periodontitis)[72].
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The prevalence of dental caries and periodontitis is higth, untreated dental caries being the
most common disease affecting humans worldi®&. The global estimates report Baillion
children with untreated cavities in dentine in primary teeth and 2.4 billion people with untreated
dentine in permanent teefil]. Caries and periodontal diseases are prevalent and more severe
among people witbther chronic conditions, including Hhgositive persong74,75]

2.2.2.3.1 Periodontal diseases and its risk factors among H{positive patients

Periodontal diseases are chronic inflammathsgase$76] of bacterial origin77,78] They are

among the common oral diseases found in adults and are the second condition leading to tooth loss
after dental caries in the developing wofI@]. A high prevalence of periodontal diseases was
reported in Rwanda (more than 50% of general Rwandans had oral debris, and 60% had calculus)
[12]. However, the oral health status of Hpésitive people and its effect on their quality of life

is unknown in Rwanda. Hence, it is essential to conduct this study to inform policymakers on

strategies to improve oral health and qualityife of HIV patients in Rwanda.

Many bacteria are involved in periodontal disease. These bacteria can trigger innate, inflammatory,
and adaptive immune respon$é8]. They induce the production of cytokines and chemokines by
the gingival epithelium that will lead to a common periodontal disease known as mild stage

(gingivitis) and advanced stage (gingivitjgp,79]

Researchers highlighted various risk factors for periodontal diseaseskance the literature
reportsthat stress is a riska€tor for periodontal disease through changes in belr@vsmoking,
drinking alcohol, and comfort eating) and lifestj@8]. In addition, Pham and colleagues highlight
that lack of oral health knowledge, nutritional status, and tobacco smoking are tasis fac
periodontal diseas§79]. Moreover, the change in the immune system, was also linked to
periodontal diseadd6,81] Herrera and colleagues have categorage, gender, genetic profile,
and some systemic conditions as fmadifiable risk factors. At the same time, they classified
lifestyle, metabolic factors (obesity), and dietary factors as modifiable risk f§&&pri addition,
these authors argue that local conditions such as plague, calculus, denturdsmngedr

restorations, and teeth malposition are risk factors for periodontal disease.
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The periodordl disease process results in the periodontium's inflammatory process, which elevates
inflammatory markers, mostly cytokines. Evidence from the literature highlights thapétive
patients with periodontal diseasavehigher levels of interleuk#i8 and interleukin2 expression

and higher grades of inflammation than patients with healthy periodontal conditions. Thus, HIV
positive patients suffer a more aggressive periodontal disease thamfewiad individualg15].

The literature also highlights that the systemic spread of periodontal infection may contribute to
the progression of HIV infectiofi6].

HIV infection is also a condition that may affect behavior and lifestyle and contribute to a stressful
life among affected individuals. All these conditions, togetith other common risk factors such

as diet habits, oral hygiene behaw® tobacco smoking, alcohol consumption, frequency of
dental visits, and immunity conditions, need to be studied together to understand better the risk
factors of common oral disses among HIVpositive peopleompared to HIVhegative persons
Furthermore, consideringerceptions about possible causes and effects of oral diseases on general
health among HIpositive and HIVVnegative adultgs another essential component that may add
more insight into the existing controversy about risk factors for caries and periodontal diseases

and their effecamong HI\fpositive personsompared to HIvhegative individuals.

2.2.2.4 Dental caries and periodontal diseases in HIV/AIDS

HIV infection is one of the significant public health problems in both developed and developing
countriesncluding SubSaharan Afric83]. HIV infection has a egative impact on the economy

at the family and country levE83]. HIV impact aggravates the poverty, especially in developing
countries. There is aeed to combat the associated morbidities and mortality, especially in

developing countries, through vibrant research works.

Common oal diseases are among the common morbidities that affecipbi$itive individuals

[84]. Despite the use of ART, periodontal disease is still hégit, associated risks are unclear
[85]. The literature highlights the possible link between prolonged usage of ART and oral diseases
[86,87]
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1068 However, some scholars link those common oral diseases with other conventional risk factors (i.e.,
1069 oral hygiene, dietary, lifestyld?1] and o immunity components like CD4 counts and Viral load
1070 [37,88] It is thus paramount to study the risk factors associated with oral diseases among HIV
1071 patients to improve their oral health and general health.

1072

1073  2.2.3 Oral Health-Related Quality of Life (OHRQoL)

1074 Oral healthrelated quaty of life (OHRQoL) is defined a%a multidimensional construct that

1075 reflects (among other things) people's comfort when eating, sleeping and engaging in social
1076 interaction, their selésteem, and their satisfaction concerning their oral hé¢d%}i90].

1077 OHRQoL's definition ismainly based on its constructs namely functiopsy.chological social

1078 experience of pain or discomfd&0].

1079 Dental caries and periodontakdases are among the oral problems primarily associated with
1080 OHRQOL[91]. After an extensive litetare search, no study has looked at OHRQoL among HIV
1081 positive persons in Rwanda. Therefore, assessing the oral-heatidd quality of life in this

1082 research is essential.

1083 Evaluation of the quality of life (QoL) has increased in the health area. Hovitsvesage has

1084 affected its measurement to mean various thj8g$ To respond tohis problem, researchers
1085 introduce the concept of HRQoL to focus on the effect of health on [Q2L HRQoL is a

1086 multidimensional construct, and researchers conceptualize it differently [46]. Mohamed and
1087 colleagues defined HRQoL as "individuals 'sgdfception of their wellbeing in a specified period
1088 which contributes to the satisfactiand happiness of life." Wilson and Cleary's model is the most
1089 known model on HRQoL. It highlights five categories of health outcomes in HRQoL (physical

1090 functioning, social functioning, mental health functioning, and perception of general @3jth)
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1091 The term healtinelated quality of life began in the 21st century, and now it is one of the main
1092 components of public health. Studying the effect of oral health on qodlif is paramount to
1093 contributing to the public health policy of a country [94]. Rwanda's oral health policy lacks
1094 information to take actiof®4]. The assessment of OHRQoL for this study will inform Rwanda's
1095 oral health policy to make inforaal decisions to improve the oral health of Rwandans

1096

1097 2.23.1 Instruments to assess OHRQoL in adults.
1098

1099 According to the literature, the most widely used adult instruments to assess OHRQoL are Health
1100 Impact Profile (OHIP), oral impact on daily performan(@$DP), geriatric oral assessment index
1101 (GOHAI), subjective oral health status indicators (SOHSI) and nine specific ones (OHIP
1102 temporomandibular disorders, OHiRasticatory efficiency, OHHedentulism, OHIRaesthetic,

1103  OHIP-prosthodontics, Oral potentialipalignant diseases (OPMDQ¢®5].

1104 2.2.3.2 Oral Health Impact Profile (OHIP)

1105

1106 We used the Oral Health Impact Profile (OHIP) for the current stndyit is recommended in the

1107 literature toassessOHRQoL [91]. The OHIR14 is a shortersionthat was developed Wylade

1108 and Spancer in respongethe lack of oral health consideration to assess HR@@JL The OHIR

1109 14 instrumentis composed of ®omains (functional limitation, physical pain, psychological
1110 discomfort, physical disability, psychological disability, sociabitity, and handicap) with two

1111 questions in each domain and thus composed of 14 items.-DH#8ntains the same original

1112 conceptual dimensions as OH4R [96].

1113 2.2.3.3 Conceptual framework

1114

1115 Worldwide, communities are exposed to an unlimited rarfgesks to their health. The risks do

1116 not occur in isolation; they originate from a chain of risks. Petersen developed a model to indicate
1117 how different risk factors affect oral health status and quality of life. In his model, Petersen focused
1118 on the inerconnection between the health system, social culture, environment, health services, and
1119 risk behaviar factors that lead to oral health outcorf@g].
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Figure 2.1.
caries[98].

Peterson's WHO model was chosen because it encompasses various risk factors highlighted in
the literature and whitare of interest according to the study objectives. In addition to give a
light on different risk factors affecting oral health status, Petersen model further indicates the
relation to quality of life outcome and this was one of our study outcome. Dhisl simplifies

and combined all the facets of the study with the clear linkage

The study frameworkvasmodified from the WHO model. It depicts how social and cultural risk

factors (education, occupation, lifestyle, traditional practices, beliefs, a@toines) are distal risk
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behaviaral factors.
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The literature emphasized that sociocultural factors affect individual decisions on the use of health
serviceqg89]. In addition,the literature linksociocultural risk factors to risk behaurs such as
oral hygiene practices, dietary habits, smoking, and drinking alcetiath directly affect oral

health outcomes (caries, periodontal diseases, and OHRQoL).

On the other hand, empirical research emphasized the role of social and lr@hdaiors in
dentalcaries development. The risk factor model for dental caries applied by the WHO describes
various factors in the analysis of dental caries. The model classifies multiple categories of risk
factors, as shown in Figurdd8]. In many studies, dental caries is measured thrcwgBbéecayed,
Missing, Filled Teeth (DMFT) indef84,99,100] and many risk factors for periodontal disease
are also risk factrsfor dental carie$98,101,102] It is essential to study these diseases together
to explore their associated risk factbedter.

The model wasnodified to include the HIV clinical markers (WHO HIV staging, types of ART,

HIV infection duration, CD4 cell counts, and HIV RNA viral load) in the current framework as
predictors of oral health status. We evaluated all these faotassess how they affect oral health
status (periodontal health, carie&)qualitative partvas includedn the frameworko exploreand
compare thgerceptions on possible causes and effects of oral diseases on general health among
HIV-positive and HV-negative adults The purpose was to get insights into participants'
perceptionson possible causes and effeofsthese common oral diseases. The results of both

guantitative and qualitative parts together informed an integrated discussion of the results

The literature gave insights on various risk factors associated with common oral diseases. It also
showed that the Petersonbés model was wused in

to choose this framework to be able to compare our sesitlh the existing ones.
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Figure22. Conceptual framework modified from WHO®G

proximal factors for analysis of dental carje8] [86].

2.23.4Review of the research approach used in the literature

Quantitdive research approaches have been used in the literature to analyze the risk factors and
OHRQoL among HIVinfected people with oral diseases. For example, a quantitative study with

a crosssectional design was done by Souza and colleagues amonmidtted people in Brazil

[25]. Researchers did another quantitative cisessional study among HHhfected people in
Portugal to evaluate their dental status asdassociation with clinical, socioeconomic, and

behaviaral variableq20].

The literature shows many quantitative cresstion studies to identify the risk factors associated
with dental caries and periodontal disease. However, there is a lack of studies that used a mixed
method apprach. Including the qualitative component gave more insights into risk factors for

caries and periodontal disease and their effects on OHRQoL
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1172  As emphasized by scholars, using both quantitative and qualitative approaches allows for a deeper
1173 exploration otthe research problem through analysis of quantitative and qualitativEL83taln

1174 addition, different viewpoints are better explored and understood using mixed methods. Moreover,
1175 the mixed method approach provides contextual understanding based on experience or culture
1176  [104].

1177

1178 2.4.Conclusion
1179

1180 Thescarcity of information regardintdpe status of common oral diseases , associated risk factors
1181 and theirimpact on OHRQoL in Rwanda is a problem that can negatively affect the general well
1182 being of HIV-positive people. Also, there is a need to do a mmethod study that includes

1183 different variables of interest, a bigger sample size, and appmaapling techniques. The

1184  study's results contribute to existing literature regarding dental caries and periodontal status, their
1185 associated risk factors, and the impact of common oral diseases on OHRQoL ameuugskiixé

1186 persons compared to Hikegativecounterparts.
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CHAPTER 3: METHODS

3.1 Study seting

Rwanda had 4 Provinces and the City of Kigali. The total number of Districts in Rwanda is 30.
The Rwandan population was 13,246,394 million as of August 20R2Females represent
6,817,068 (51.5%) of the people, slightly higher than 6,429,326 males, representing 48.5% of the
population [1]. The ratio of the Rwandan urbaaral population indicated that there are
approximately three urban residents (i.e., 27.9%) for every seven rural residents (72.1%). The City
of Kigali is the mosurbanized (86.9%R] [1].

Our study was done in Kigali city at the HIV clinic of Kigali Teaching Hospital (CHUK) in
Nyarugenge District. CHUK is the largest in the District of Nyarugenge. It is also the country's
biggest refemal hospital, with a capacity of 519 beds. CHUK was chosen because it is one of the
largest referral hospitals and receives people from various corners of the country, including urban
and rural populations. CHUK started to function in 1928 as a healthrceni®65, it became a

hospital, and from 2000 to date, CHUK served as a university teaching hospital.

37



1509 3.1.1. Map of Rwandaindicating Districts of Kigali city

1510
ADMINISTRATIVE MAP OF RWANDA Citv of Kiaal
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1511

1512 Figure 31. Map of Rwanda indicating the city of Kig®istricts [3].

1513

1514 Inthe City of Kigali, the majority of the population (74.8%) live in urban areas, while on a national
1515 level (countrywide), the majority of them live in rural areas (82.7%). The population density is the
1516 highest in the country but varies tremendously from oisgritt to another. Nyarugenge District
1517 is the most populated, with 2,124 populations per square kilometer, followed by Kicukiro (1,911
1518 populations per square kilometer) and Gasabo (Ip@Rdilationper square kilometer). Based on
1519 a new definition of theguth age category, which defines the youth as the population aged between
1520 16-30, the youth constitutes 36% of the City population. According to the RPHCS5 results, there

1521 were 8.2 million adults aged 15 years and above [1].
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Among them, approximately 79% &million) could read and write with understanding in any
language. Overall, results show that 2,954,770 of Rwanda residents (about 22.3%) have never

attended school.

Urban areas had a lower proportion of individuals with no schooling (18%) as compauoeal to

areas (24%]1]. The overall Net Attendance Rate (NAR) at primary was 89.3% and was higher

among females thandéhmale populatiofil]. Net Attendance Rate (NAR) at the secondary level

of education was 22.3%4].

Regarding the economy, Kigali has been Rwanda's economic and transport hub since it became
the capital upon independence in 198R According to the Census done in August 2022, Kigali

city has a population of over 1.135 milliph] [2].

CHUK receives a daily frequency of 1,000 patients and around 400 hospitalized patients. This

public hospital also received complicated cases of diseases referred from the district hospital; most

of the population's health care is coxkby community health insurance tihe hospital. CHUK

has about 800 staff including 87 Doctors, 397 permanent nurses, 200 paramedical health care

providers, and 100 staff in administration serJi¢€le

The HIV clinic is one of the clinics within the hospital. The clinic headcount is more than 2700

cases of HIVpositive people; the majority (>90%) are on ART. The HIV clinic also attends to

people who com#ar HIV voluntary testing. According to the HIV clinic records, around 105-HIV

positive patients are seen daily for routine treatment and management of their condition. In

addition, eight to fifteen people are seen daily (approximately 160 a month)lfotary HIV

testing. The HIV testing is done free of charge.

3.2 Study Population

The study population was adylatientst 018 y e ar s theHIW §linicaof GHEK WVe n g

sought to recruit HIVpositive and HIvnegat i ve adul t s

prevalence and experiences with dental caries and periodontal diseases.
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3.3. Inclusion and exclusion dteria

HIV -positive adults diagnosed with HIV infection at least three months betaréng data
collection and adult HIV-negative attendeesvisiting HIV voluntary tesing were included
Attendees under 18 years old were excludesh the studypecauseraldiseaseare better studied
separately from adults, young adolescents, and children based on the literature. In aldition,
study time length could not allow to have enough sample size forpd$itive persons under 18
years old based on the smaliercentage of young persons infected by HIV infection at the clinic

3.4 Study approach and design

A mixed-method approach was used for this study (embedded design).

Mixed method approach:

Embedded mixed method
design

»
-
Quantitative part:
Qualitative part

Objective 1,2,3.4
Objective 5

Figure 3.2. Diagrammatic representation of the staghproach

In an embedded design (Concurrent nested design), one collects and analyzes both data types
simultaneously but within enain quantitative or qualitativetudy.One type of data is secondary
to the other. According to the literature, this is aoedlent approach if you have limited time or
resources. An embedded design is used to strengthen or supplement your conclusions from the

primary type of research desi{pj.
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1574 3.5 Data analysis plan
1575
1576 Table 3.1. Summary of study design and method by objectives
PARTS | OBJECTIVES Approach Population Sampling Method/Tools Variables Analysis
1. To determine caries an| Quantitative Adult patients (HI\(positive | Recruitment from the CHUK| Clinical examination | -Independent: age, se) -Descriptive statisticg
periodontal status among ad{ (comparative patients and HIVhegative)| clinic using education, eonomic status, (frequencies, Crosmbles,
HIV -positive and HIVnegative | crosssectional) | attending an HIV clinic af sample size: We aimed t| DMFT comorbidities, medications| percentages, means score).
patients at an HIV clinic of the CHUK recruit 400 adults PI HIV status -Bivariate Chi-squaret-tes)
University Teaching Hospita, CPITN -Dependent: caries (DMFT)| -Kappa score
of Kigali (CHUK). 200 HIV-positive patients CAL periodontal diseases (PD) -Multiple logistic regrassion
200 HIV-negative people
2. To determine risk factors fg Quantitative Adult HIV-positive and HIV | Recruitmet from the CHUK Independent variablesage, | -Descriptive statisticg
caries and periodontal diseas| negative persons attendin clinic WHO-based survey | sex, level of education| (frequencies, crossbles,
among adult HIV+ and HIV | (comparative the HIV clinic at CHUK sample size: 400 adults guestionnaire economic status, lifestylel percentages, means).
negative people at CHUK. crosssectional) (Interview behaviars, belies, and | -Bivariate Chi-squareand ¢t
200 HIV-positive patients administered) customs. test.)
200 HIV-negative people -Multiple logistic regression
Dependent: Caries & PD analysis (Odd ratios)
Partl 3. To ascertain the associati¢ Quantitative HIV-positive and Hiv R_ec_:ruitment from the CHUK| Data extraction shee| -Independent vgriables: HI\| -Descriptive  (frequencies
between HIV clinich markers _ negatl_ve_z adults attending th clinic _ stage HIV c_iuratlon, types_ of| percentages, graphs creqg
(crosssectional | HIV clinic at CHUK sample size: 400 adults ART, duration on ART, viral| tables,), means
with caries and/ or periodontg study design) Electronic Medical| load, CD4 -Bivariate Chi-squaret-tes)
disease among adult HHV] 200 HIV-positi\_/e patients records (secondary -Dependent variables: carieq -Multiple_ logistic regression
200 HIV-negative people data) PD (Odd ratios)
infected patients athe HIV
clinic of CHUK.
4. To assess and compare o| Quantitative HIV-positive and  HIV | Recruitment from the CHUK| Oral Health Impact| Independent variables: -Cronbach alpha test.
healthrelated quality of life negative adults attending th clinic Profile Short Version| Oral problems/ (DC and PD)| -Descriptive (frequencies
(OHRQoL) among HIV | (comparative HIV clinic at CHUK sample size: 400 adults (OHIP-14) tool percentages, graphs creg
positive and HIVnegative| crosssectional Dependent variables| tables), means,
adults at CHUK. study) 200 HIV-positive patients OHRQoL -Bivariate Chi-squaret-tes)
200 HIV-negative people -Multi-variate logistic
regression (analysis foOdd
ratios
Part 2 5. To exploreand compare the HIV-positive and HIV | A purposive sampling until IDIs using Themes and codes Thematic content analysis
perceptions on possible cause| Qudlitative negative adults attending th saturation is reached.21 | Semistructured
and effects of oral diseases or] Embedded HIV clinic at CHUK respondents (10 HIV+ ariill | interview guide
general health among HV design HIV-).
positive and HIVnegative
adults at CHUK
1577
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3.5.1 QUANTITATIVE STUDY

3.5.1.1 Study design

A comparative crossectional study design was used for four quantitative objectives.

3.5.1.2 Sample Size

Stata software version Mgas usedor sample size calculatiolssuming astudy power of 80%,
considering that the prevalence of caries was 60% in-pdéisitive people and 45% in HiV
negative persons and considering a ratio[6f, the minimum study sample was estimated at 346
participants. Given that the study included Hgsitive participantshere was anticipation &t
challenge regarding responsiess, especially in studies related to oral heakich arenot
frequently done in Rwanda. Therefotleg calculated minimum samplgasincreasd the by 20%

to account for potential nerespondent$7]. Four hundred400) participantswere successfully

collectedwithin the timeline.

3.5.1.3 Data collection tools and procedures

HIV -positive and HIVVnegaive adultswere informed about the study and recruitedn rooms

next tophysiciansand Voluntary HIV Counselling and Testing respectivelgrtieipants at the

HIV clinic of CHUK were all outpatients. Wecollaboratedwith physiciansfor HIV-positive
patients and nurseswho provided HIV results to the patieni® recruit HIV-negativepersons
respondents were first given their HIV status results by the nline@. the nurse informed people
whose HIV results were negative about research. HIVhegative dultswho wereinterestedo
participate in the studywere sent to a data collection room for informed consanature
Physiciansfor HIV-positive people also informed them about ongoing researcnd HIV -
positive personsvho showed willingness toapticipatewereguidedto the researchers' room for
information andconsent signature. A consecutive sampling method was used to select study

participants.
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For data related to HIV infection (CD4 cell count, viral load, WHO staging;ratroviral
treagment information), a data extraction shees usedo record the required information from
electronic mettal records at the HIV clinicAll consenting HI\fpositive participants were
examined for dental caries. A calibrated, experienced dental proflspemormed the clinical
oral examination using the WHO (DMFT) inddXaque Index (P1), Community Periodontal Index
of Treatment Need (CPITN) and Clinical attachment Loss (CA&by intraexaminer reliability
during examiner calibration, tli@hen Coeftient found was above 0.Participants were seated
in a semisupine position and examined under natural light. cdlhsenting participants were
assesxkfor caries and periodontal disease.

a. Data collection process for dental caries

Caries was assessthrough the Decayed, Missing, and Filled Teeth (DMFT) index. DMFT is one

of the most commonly used epidemiological indices to measure dental caipspalation[8].

It expresses the mean number of decayed, missing due to caries, and filled teeth due to caries. It
measuredte caries experience among pedpleTo score DMFT, zero (0) indicated sound teeth,

(1) was for scoring untreated cavities, (2) was to score filled teeth with caries, (3) indicated filled

teeth without caries, and 4 was for recordimgsing teeth due to caries.

b. Data collection process for Periodontal status

Plaque Index (B] Clinical Attachment Loss (CAL and community periodontal Index of
Treatment Need (CPITNyere used to assess periodontal staths Plaque Index (PI) Wyilness

and Loe, which assesses the thickness of plaquthea gingival area, was used. eékh
16,12,14,44,32,36 were considered to determineLigual, facial, mesial, and distaboth
surfaces werexamined for each tootkor plaque index scoring vas for no plaqué, for plague
adhering to the free gingival margin and adjacent tooth area, which is only seen using a disclosing
agent or running explorer around the tooth surfaeeas recorded for moderate accumulation of

soft deposits within the ggiiva packet that the naked eye can see andlas considered fahe

abundant soft matter within the gingival pocket and/or on the tooth and gingiva margin.

For CPITN, there waassessient ofperiodontal pockets, gingival bleeding, and the presence of

calaulususinga calibrated probe (WHO 621) with a blyp#riodontal probebased on sextants.
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1640 At least 2 teeth had to be present in a sextant for it to be scored. The &fifENanged from O

1641 to 4 where O was scored fortsence of condition (no bleeding, walculus, no pathological

1642 pocket), lindicateshbleeding upon gentle probing (no calculus, no pathological ppekstands

1643 for the presence of supra and /or subgingival calculus or other plaque retentive factors (with or
1644  without bleedingno pathologicapocket),3 indicated4 or 5 mm deep periodontal pockets (with

1645 or without bleeding and calaws), 4standdor 6mm or deeper periodontal pockets (with or without
1646 bleeding and calculus).

1647

1648 RegardingCAL assessmentve considere@ocket depth and giival margin level measurements.

1649 CAL is the distance from the cementoenamel junction (CEJ) to the créwisdy, the pocket

1650 depthwasmeasuredSecondy, the distance from the gingiva margin level to the @R3 also

1651 measuredisingagraduategberiodontal prob. Then thewo numbersvere added to get CAlhe

1652 number O was considered fogmgiva marginat the same level as CE positivenumber was

1653 consideredor a gingival margin below the CEJ levllO]. Rumford's teeth (16, 21, 236, 41,

1654 and 44) were selected to ass€gd.. Examiners from Rwanda were Calibration by experienced
1655 dentists and dentddy gi eni st from University of Witwater
1656 criterion of 0.70. Calibration was done through online sessions using videos and images due to
1657 challenge of COVIB19 pandemic.

1658

1659 c. Data collection process for risk factors for carieand periodontal disease

1660 The structured intervieweadministered questionnaire was used to determine sadtaral risk

1661 factors for oral diseases. The questionnaire included -sodtioral issues (level of education,

1662 economic status, lifestyle, traditiahpractices, behavims, beliefs, and customs). The social

1663 cultural questionnaire is based on items from a tool developed by the National Association of
1664 Community Health Centers (NACHQ)1]. The following variables were collected: education
1665 status, income levels, social connection, health insurance, employment status, lifestyle, beliefs,
1666 customs, and factors from the Protocol for Respondingarel &ssi ng Pat i ent s O0Ass
1667 Experiences (PREPARE)2] [13] regarding social determinants of hedlth]. The questionnaire

1668 was pilotedo 10 adult (18 years old and above dental patigmis) to data collection to improve

1669 the clarity of the questioniva. The questionnaire was interviewer administrated in a language

1670 participants could understand.
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For HIV-positive patients, a data extraction sheet was used to collect data related to WHO HIV
staging, HIV infection duration, types of ART medication, diorabn ART, HIV RNA viral load,

and CD4 counts were used to collect data from electronic medical record at HIV clinic of CHUK,
other comorbidities related to oral disease (diabetes, hypertension, cancers) and pregnancy status

were also recorded.

The OralHealth Impact Profile short version (OHIR) tool was used to evaluate the OHRQoL
among our study participantdn addition, the tool was interviewer administered in a langaue
participants could understand. Algbe Cronbach alpha test was performedest the internal
consistency of the OHIR4 tool in Rwanda context, and the alpha coefficient scored 0.914.

.OHIP-14 tool comprises 7 domains (functional limitation, physical pain, psychological
discomfort, physical disability, psychological disalyilisocial disability, and handicap).
A 4-point Likert scale response was used to assess the frequencyheaitiailmpacts during the
previous 3 months for all/l domai ns. The expect
O0har dl y edvoecrc,abs iooznéa Ifloyr, 6 063 6 f o (Gredimpactindicate of t e n
poor OHRQoL and low impact indicate Good OHRQoL.

3.5.1.2 Data analysis

i. Caries and Periodontal diseases status

Descriptive statistics was used to calculate frequengercentages, and mean scores of oral
diseases (DMFT, PI, CPTN, and CAlean cores) among participamtsChi-square was done to

test the relationships between categorical variapdge, gender education, Sociaoeconomic
status, residence eating haldgntal vists, oral hygiene beheviprsvhile a ttest was done to
compare the mean scores of continuous variables. Binary logistic regression tests were done to
determine the relationship between dental caries and periodontal disease (dichotomous outcome)
with various factors. A separate analysis was done with-tdlated factors (CD4 counts, RNA

viral load, type and duration of HIV treatment, and WHO staging) as independent variables and

adjusted for the sociodemographic, nutritional, and behaviourablesia
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Stata version 15 was used for the regression analysis. Kappa score statistical analysis was used to
evaluate the intr@xaminer reliability during examiner calibration, and the kappa score value

found was 0.74. The level of significance was sefat 5

ii. Analysis of risk factors

The chisquare test was used to evaluate the relationship between categorical variabtest A T
was done to compare means scores with independent continuous variables(age) for normally
distributed data. In addition, a ftiple binary logistic regression analysis was done to analyze the
relationship of outcome dichotomous variables (caries, periodontal diseases) with various

predictors.

iii. Oral Health -Related Quality of Life (OHRQoL)
To facilitate the interpretationofur r esul t s, part i ctlpquestiosnairer es p o
for fAfairly oftend (coded 3) and Avery oftenc

AOccasionallyo (coded 2) was counted on its o

=1

ever o (coded O0O) were also added together to

The number of Decayed, Missing, Filled Teeth, and CPITN were independent variables. Oral
Healthrelated quality of life (OHRQoL) was considergw dependent variable. The descriptive
statstics were used to see frequencies and percentages of OHRQagu@he test were used to

see the association between oral health impact with demographic characteristics and clinical data
(caries (DMFT) and periodontal disease (CPITN)) using Stata vetSidine Gonbach alpha test

was performed to test the internal consistency of the €4IBol in the context of Rwanda, and

the alpha coefficient scored 0.914.

3.5.2 QUALITATIVE STUDY

3.5.2.1. Design

Qualitative embedded design was used.

3.5.2.2. Popudtion
HIV -positive and HIVnegativeAdults with caries and periodontal diseaselso attendeddlV
clinic atKigali Teaching hospitalGHUK).
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3.5.2.3. Sampling techniques:

Participants with caries and periodontal diseases were purposively recruitedh&oimitial
sample obtained through oral screening at the recruitment level at CHUK. To ensure diversity, the
following inclusion representations from initial collected quantitative data were considered: HIV
positive vs. HI\fnegative; young adults 180 yeas old vs. 31 years and abowe reached our

data saturation aftexO interviews for HI\fpositive people and 11 interviews for Hhégative

persons.

3.5.2.4. Data collection method and instrument

Before semsstructured interviews and digital record;jnarticipants were informed in detail, and
consent was requested-depth interviews were conducted in the privacy asmenience of the
participants, while confidentiality was always respected. Satnuctured interviews were
conducted based on inteew-guide to ensure the consistency of interviewers andaease the
study's credibilityIDIs were chosen because they are effective in getting respondents talking about
their personal experiences, feelings, and opinjid4k In addition, respondents feel more relaxed
and confident to express sincerely what they think about a given subject indivifiLidlly
Interviewers underwent training about the appropriate use of probing, iterative questioning, and
frequent debgfing to assure quality control measures. Interviews were done by 2 interviewers
with a dental background, a master's in public health, and experience in qualitative data collection.
Interviewers were required to recognize their potential preconceptidisases "ability to sustain

a reflexive stancel15]. Bracketing method was assured

3.5.2.5. Data analysis

Thematic content analysis using inductaproach was used to analyze interview data. The goal

of thematic analysis is to identify the themes of interest in the data and use them to interpret and
make sense of research dHt@]. The audio recordings were transcribed verbatim and translated
into English by a professional university translator to ensure all the nuances were captured and
translated into the transcript¥he Englishversion was trarated back again to the local language

to ensure correcteness.
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Thematic content analysis was done through various steps. The first step was to familiarize with
the data. Familiarization with data was achieved by reading ar@hdéng textual data, listeng

to audierecording, writing notes on the data as we read, and generally looking through each
transcript to get familiar with the data. In addition, we coded data by identifying relevant and
interesting phrases and sentences regarding our study aithewerganized all the highlighted

data into groups determined by code to gain a summarized general idea of coreanings

within our qualitativedata.Moreover, we generated themes by identifying patterns within created
codes. Also, we reviewed the thesnfor their accuracy and made improvements where needed.
Furthermore, we defined and gave meaning to each theme. Finally, we did thepnoitehe

report in line with the identified themeBhe trustworthiness was ensured through the following

criteria;

i. Credibility

Credibility refers to the degree to which your research can be deemed responsible and accurate. It
safeguards against subjective experiences, emotions, and perspectives that may otherwise obscure
the true nature of your research subj@®. Credibility establishes whether the research findings
represent reasonable information drawn from
inter pretation of t he [J2]Fotourcstudyanedibdity was sbsegvédroy | v i
considering 2 different researchers who independentlyd;aatealyzed, and interpreted data on

perceptions of possible causes and effect of oral diseases.

ii. Transferability

Refers to the degree to which the results of qualitative research can be transferred to other contexts
or settings with another group pkople[12]. For our study, a comprehensive and detailed
description of the research setting and participants was done to be able to understand the contex

of our research. Also, the description of the data collection process was clearly detailed.

iii. Dependability
The stability of findings over time. It involves-depth methodological description to allow study
to be repeatefl2]. As recommended in the literature, we also providedejoth methodological

description to allow our study to be repeated.
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3.6. Ethical consideration

The ethical clearances tnduct the study were received from the Human Research Ethics
Committee (No M200351) from the University of Witwatersrand, the Institutional Review Board

(No 573/CMHSIRB/2019) from the University of Rwanda, and the Research Ethics Committee of
Kigali Teaching Hospital (No EC/CHUK/026/2020). Informed written consent was given to all
partcipants before data collectioffo obtain informed consent, we first provided adequate
information to participants through an information shibet explained in detathe nature and
processes involved in the study, the reason for the study, and the intended outcomes. We allowed
participants to ask questions and respond to each question. We ensured participants comprehended
the provided information. Then, participants wégreed to participate in our study voluntarily
signed the consent form. The confidentiality of patients was observed by using an anonymous

guestionnaire.
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1848 CHAPTER 4: PREVALENCE OF DENTAL CARIES AND ASSOCIATED
1849 RISK FACTORS AMONG HIV -POSITIVE AND HIV -NEGATIVE ADULTS
1850 AT AN HIV CLINIC IN KIGALI, RWANDA.

1851 Resultsfrom a paper published in PlosOne journal :
1852 Murererehe, J., MalelKolisa, Y., Niragire, F., & Yengopal, V. (2023). Prevalence of dental caries

1853 and associated risk factors among People Living with HIV/AIDS and HIV uninfected adults
1854 at a HIV clinic in Kigal, Rwanda. PLOS ONE 184), e0276245.
1855 https://doi.org/10.1371/journal.pone.0276245

1856

1857 4.1 Abstract

1858 Background
1859 Dental caries is among the most frequent oral conditions inpdi&itive. There is a lack of
1860 baseline information othe prevdence of dental caries and associated risk factors among HIV

1861 positive in comparison to HIiegative people in Rwanda.

1862 Obijective

1863 This study was conducted to determine the prevalence of dental caries and associated risk factors
1864 among HI\fpositive and HIV-negativeadults at an HIV clinic of Kigali Teaching Hospital

1865 (CHUK) in Kigali, Rwanda.

1866 Methods

1867 A comparative crossectional study was conducted among 200 4dbgitive and 200 HIV

1868 negative adults aged 18 years and above attending an HIVinli@idUK. An oral examination

1869 was performed by a calibrated examiner. Dental caries was assessed using the WHO Decayed (D),
1870 Missing (M), and Filled Teeth (F) index (DMFT). Descriptive statistics-<Cjare, tests, and

1871 multiple binarylogistic regression analyse®re used for data analysis.
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Results

Overall, a higher prevalence (50.5%) of Hpdsitive people had experienced dental caries
(DMFT>0) compared to HIVhegative counterparts (40.5%id the difference was statistically
significant(p=0.045).

The prevalece of Decayed teeth (D) was also higher (23.5%) among-gélitive people
compared to HIvhegative persons (13.6%) (p=0.011). The Mean(SD) DMFT scores amoRrg HIV
positive people and HI\hegative participants were 2.28 (3.68) and 1.29 (2.21) respectively
(p=0.001). After performing multiple binary logistic regression analysis, the predictors of dental
caries in HI\positive people were being female (OR= 2.33; 95%CI=-4.75), frequent dental
visits (OR= 4.50; 95% CI=1.463.86) and detectable RNA viral loé@R= 4.50; 95% CI=1.46
13.86). In HI\tnegative participants, the middle age range43§ears), and frequent dental visits
were significantly associated with dental caries (GR&L 95%CI=2.1420.37)and (OR=3.42;
95%Cl: 1.3378.760) respectively.

Condusion

The prevalence of dental caries was higher in Jdbgitive people than in HIegative
counterparts. The reported higher prevalence of caridb/rpositive participants/as associated

with being female, detectable viral load, and frequent deigis$. Therefore, there is a need for
effective oral health interventions specific to Hp@sitive people in Rwanda to raise awareness

of the risk of dental caries and provide preventive oral health services among this population. To
ensure timely oral fadth care among HI\positive persons, there is a need for an effort from
policymakers and other stakeholders to integrate oral health care services within the HIV treatment

progranmein Rwanda.

4.2 Introduction.

Oral health is an integral part of overadlalth and it is strongly associated with systemic conditions
[1] including Human Immunodeficiency Virus (HIN2], Alzheime r 6 s [d], cardioaasoellar
diseases, diabetes aodesity[4]. The prevalence of caries is higher among 4gbéitive peple
than among the general populat[@bi 7]. Therefore, effective treatment of Hipbsitive people

should include oral diseases management
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Acquired Immune Deficiency Syndrome is considered an important public health problem in
developed and developing countri@}. More than 1.5million people globally became newly
infected with HIV in 20209]. The WHO African region is the most affected region, accounting
for more than twethirds of HIV-positive people worldwidg8]. In Rwanda, HIV prevalence is
higher in urban areas (7.1%) compared to rural settings (313%o)

Since the introduction of highly active antiretroviral treatment (HAART) in 1996, the life
expectance of HIpositive people has considerably increagéd,12] HAART has also
significantly reduced the occurrence of HIV related oral ledib8k AsHIV -positive personkve

longer, it isimperative to promote their good oral health and access to quality dental care.

Dental care is reported as the least frequently met healthcare need amepgdiiixé people
[14]. Poor dental function resulting from oral diseases such as dental caries affenethélgmlth

of HIV-positive individuals[15,16] Moreover, dental decay negatively affects the physical,
mental, and social life of affected peopl&]. In addition, oral diseases can affect adherence to
antiretroviral therapy (ART) among Mtpositive peoplg¢l7]. Also,dental problemsraongHIV -
positive individuals are known to be more severe and difficult to manage eoedpto oral
problems among HI\hegarivepeople[15]. Thus, oral health care should not be ignored and
should form an important component of comprehensive treatment available fepdsitwe

people.

There is a high burden of oral diseases in Rwanda accordihg tatest Rwandan National Oral
Health Survey. Nearly 65% of participants in the survey had dental caries with more than 54%
untreated cariefl8]. Data on caries prevalence and associated risk factors afi¥ngositive
peopleis lacking in RwandaThis study was conducted to provide baseline information on the
prevalence of dental caries and associated risk factors amongdsitve people in comparison

to HIV-negative individuals at an HIV clinic of Kigali Teaching hiap (CHUK). The
information from this study will enable us to inform policymakers and other stakeholders on the
best strategies to prevent oral diseases, specifically dental caries &hompsitive people

thereby contributing to the improvement of thaial healthrelated quality of life.
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4.3 Materials and Methods

4.3.1Study design and participants

This was a comparative cressctional studyThe study population consisted HIV -positive
people and HIVhegative adults attending the HIV clinic igali Teaching Hospital (CHUK).

HIV -positive peopleaged 18 years and older, and diagnasedHlIV-positive 3 monthsbefore
recruitment were included in the study. Hiiégative attendees aged 18 years and above who came
for HIV voluntary testing and who eve diagnosed as HiWegativewere also includedro control

for confounders, information odgietary habits, Oral hygiene behaviours, sessonomic status
education, gender, age were collected

4.3.2Sample size and sample size calculation

The sample ige for comparative crossectional study objectives was calculated using Stata
software version 15Assuming a study power of 80%, considering that the prevalence of caries is
60% inHIV -positive peopleand 45% in HIVVnegativepersons and considering aio of 1[19].

The minimum study samplestimated was 346 participants. Téiady includedHIV -positive

people with the challenge regarding responsiveness especially in studies related to oral health that
are not frequently danin Rwanda. For that reason, the decision wwagcrease the calculated
minimum sample by 20% to accouat potential none respondef®d]. The study targdiecame

415 participants of whomd00 particpantsweresuccessful collected.

3.3.3Data collection tools and procedures

Participants were informed about the study and recruited at the two sites of the clinic as they
attended for care on the recruitment ddiV -positiveand HIV-negative participats at the HIV

clinic of CHUK were outpatients. The first site of recruitment was at the Voluntary HIV
Counselling and Testing (VCT) and it was for the recruitment of-Ri\gative adults. The second
site was next to t he phcpisingeligiaeHB/ dpositive pemssnat a n d
HIV clinic of CHUK. We worked hand in hand with physicians and practitioners who provided
HIV results to the patients. To get Hizvegative people, respondents were first given their HIV
status results by the nursifter providing the results, the nurse informed people whose HIV
results were negative about the ongoing research-ngtative adults who showed interest to

participate in the study, were sent to a data collection room to get informed consent.
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To recrut HIV-positive peoplephysicians/ nurses also first informed them about the ongoing

study. Those whagreed o par t i
signature before starting data collection.

cipate in the study were se

Consecutive sampling methadlas used to select study participarfter data related to HIV

infection (CD4 cell count, viral load, WHO staging, amgiroviral treatment information), we used

data extraction sheet to record the information needed from electronic medical record at HIV

clinic. All consenting participants were examined for caries. The Clinical oral examination was

performed by a calibrated experienced dental professional working at the University of Rwanda

using the WHO (DMFT) index. Participants were seated in a-sgmme position and examined

under natural light.

3.3.4.Statistical analysis

Descriptive statistics including frequencies, percentages and means scores of oral diseases (DMFT

mean cores) were computed. The-Etpiare test was used to test the relationdigpeeen the

presence of caries and categorical variables-téstt was used for data associations between

continuous variables. Binalggistic regression tests were done to determine the relationship of

dental caries (dichotomous outcome) with variougdis (age, sex,education,soeszonomic,

status,eating habit, dental visifs A separate analysis was done with HPelated factors (CD4

counts, RNA viral load, type and duration on HIV treatment, WHO staging) as independent

variables and adjusted fahe sociodemographic, nutritional, and behavioural varial8ésta

version 15 was used for the regression analy&gpa score statistical analysis was used to

evaluate the intr@xaminer reliability during examiner calibration and the kappa score feaing

was 0.74Thelevel of significance was set at 5%.

3.3.5Ethical consideration

The ethical clearances to conduct the study were receivedfrorma n Resear ch Et hi c

( No M200351) from
573/ CMHSI RB/ 2019)
Teaching Hospital

participants before data correction.

t he University @fr d Wi(tNwat ¢
from University of Rwanda
(- Nhe infer@dd @/kttEKcordehts wezeOg/én)to all
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1993 To obtain informed consent, we firprovided adequate information to participants through

1994 information sheet that explained in detail the nature and processes involved in the study, the reason
1995 for the study, and the intended outconisticipantswere giveropportunity to ask questions and

1996 and eachraisedquestionwas answered. The was assurance phaaicipants comprehended the

1997 provided informatiorbefore requesting them to sign the cons€hen, participants who agreed to

1998 participate in our study voluntarily signed the consent forhe @nfidentiality of patients was

1999 observed by using an anonymous questionnaire.

2000

2001 4.4 Results
2002 4.4.1 Demographic characteristics

2003 The demographic characteristicsHilV -positive peoplend HIV-negative adults are presented in
2004 table 1.The results revealed a ssaically significant difference in age group amdtty -positive

2005 adultscompared to Hivhegative individuals (p<0.001) The mean age was significantly higher
2006 in HIV-positive peoplg43.51, 95%CI:41.585.51)than the mean age in HiNegative persons

2007 (3653, (95% CI: 34.788.33)(p<0.00). Also, the majority oHIV -positive peoplavas living in

2008 urban area$81.5%) (n=163)compared to HIvhegative adult$63%) (p<0.001). More HIV

2009 positive persons completed primary (40%) and secondary school (34 %) conpatdd-

2010 negative individuals who completed primary (37%) and secondary school level (25%) (p=0.020).
2011 Inaddition, significantly (p=0.024) more Hiypositive people were unemployed (32 %) compared
2012 to employed HIVnegative persons (22 %). The prevalence of4dbsitive people in ubudehe
2013 (socioeconomic status) category 3 and 4 was significantly higher (67.5%) compared to the

2014 prevalence of HIvhegative respondents in ubudehe category 3 and 4 (51,5%) (p=0.005).

2015 Table 4.1. Comparison d Socio demographic characteristics of participants

Social demographic characteristics HIV -positive HIV -negative n(%) ; | p value
n(%) ; n=200 n=200
Age <0.001*
1824 30(15) 39(19.5)
2535 31(15.5) 77(38.5)
36-45 34(17.0) 39(19.5)
46-55 57(28.5) 23(11.5)
56+ 54(24.0) 21(12.0)
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2016
2017
2018
2019
2020
2021

2022

2023
2024

Mean Age (mean, 95%Cl) 43.51(41.5145.51) | 36.53(34.7238.33) <0.001*
Sex
Male 88(44.0) 89(44.5) 0.920
Female 112(56.0 111(55.5)
Residence
Urban 163(81.5) 126(63.0) <0.001*
Periurban 25(12.5) 32(16.0)
Rural 12(6.0) 42(21.0)
Education
No formal schooling or less than primary 27(13.5) 50(25.0) 0.020*
school
Primary school completed 80(40.0) 74 (37.0)
Secondary school 68(34.0) 50(25.0)
Tertiary 25(12.5) 26(13.0)
Occupation
Unemployed 64(3.0) 44(22.0) 0.024*
Employed 136(68.0) 156(78.0)
Use medical insurance
Yes 199(99.5) 195(97.5.0) 0.10
No 5(2.5) 22(11.0)
Ubudehe (SES)
Categoryl 18(9.0) 24(12.0) 0.005
Category2 47(23.5) 73(36.5)
Category3 and 4 135(67.5) 103(51.5)

*Category 1 (Families who do not own a house and can hardly afford basic n&@adsyjory 2{Those who have a dwelling of

their own or can rent one but rarely get oBategory 3Those who have a job and farmers and go beyond subsistence farming to
praduce a surplus which can be sold. Also include those with small and medium enterprises who can employ dozens of people;
Category 4 Those who own largecale business, individuals working with international organizations and industries as well as
public sevants.

4.4.2 Comparison of dental caries among participants according to HIV infection status.

The results in Table 8how that HI\/positive people experienced significantly more caries than
HIV -negative individuals [(Decay (D) 47 (23.5%) vs. 27 (13J6%% 0.01]. The mean (SD)
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DMFT scores for HIVpositive participants and HMegative persons were 2.28 (3.68) and 1.29

(2.21) respectively, (p=0.001).

Table 4.2. Distribution of dental caries according to HIV infection status.

Variable HIV -positive (n=200) HIV -negative (n=200) P-value
n(%)Yes n(%) No Yes N(%) n(%) No
D 47(23.5) 153(76.5) 27(13.6) 172(86.4) 0.011*
M 80(40) 120(60) 69(34.5) 131(65.5) 0.255
F 23(11.6) 176(88.4) 14(7) 186(93) 0.117
DMFT 101(50.5) 99(49.5) 81(40.5) 119(59.5) 0.045*
Mean SD Mean SD P value
D 0.57 1.42 0.17 0.47 <0.001*
M 1.36 2.78 0.96 1.84 0.091
F 0.37 1.31 0.17 0.78 0.069
DMFT 2.28 3.68 1.29 2.21 0.001*

4.4.3 Comparison of factors associated with dental cari@enongHIV -positive peopleand

HIV -negative adults.

The results iTable4.3+ showed that HIVpositive females were 2.33 times more likely than HIV
positive males to have dental carigdb% Cl=1.1424.252). Although not significant, HIV
negative females we also 1.37 times more likely than Hhégative males to have dental caries
1.37 (95%Cl= 0.68Q.774).

Amongst HI\:negative adults, participants aged8byears were 6.61 times more likely than the
younger age group (184) to develop dental carie®59% CI=2.14620.37Q, the result was
statistically significant (p=0.001).he remaining age categories were not statistically significant.
HIV -negative respondents who have visited a dentist within less than 6 montleap deriod
were 3.24 times more k#ty to have dental caries (95%Cl= 1-846) compared to HI\hegative
adults who never visited dentists. The difference was statistically significant. Participants who
visited dentists within 5 years were approximately twice more likely to have dentas cari

(95%CI1=0.755.76) than the research participants wiaver received dental caréhose who
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2044  visited dentist after 5 years were 1.30 times less likely to have dental caries (95% CI=8(E29
2045 than those who never visited a dentistthe following tal#, caries corresponds to DMF greater
2046 than O and 1 in regression analysis is a reference or baseline or usual value that is observed for the
2047 given variable
2048 Table 4.3 +. Comparison of factors associated with dental caries amorgarticipants
2049 according to HIV status
Variables Subgroups HIV -positive P HIV -negative P value
OR (95% Cl) value | or (95% cl)
Gender male 1 1
Female 2.33(1.1424.752) | 0.020 | 1.37(0.6802.774) | 0.375
Age (years) 1824 1 1
2535 0.62(0.1842.0561) | 0.429 | 1.52(0.5753.995) | 0.400
36-45 0.50(0.16601.577) | 0.239 | 6.61(2.14620.370) | 0.001*
46-55 0.74(0.2612.068) | 0.561 | 3.48(0.95312.689) | 0.059
56+ 2.04(0.6566.412) | 0.221 | 2.66(0.69810.120)| 0.152
Residence Rural 1 1
Urban 0.95(0.2393.787) | 0944 | 1.39(0.5773.341) | 0.463
Periurban 1.18(0.2366.060) | 0.840 | 1.03(0.3243.287) | 0.955
Education
Tertiary 1 1
No or less than primary school 0.93(0.2443.557) | 0.919 | 1.92(0.57%6.415) | 0.288
Primary school completed 0.92(0.3292.581) | 0.877 | 0.93(0.2942.951) | 0.905
Secondary school 1.41(0.5004.005) | 0.513 | 1.30(0.3884.376) | 0.667
Occupation Not employed 1 1
Employed 0.98(0.4782.007) | 0.957 | 2.12(0.8605.220) | 0.102
Ubudehe Categoryl 1 1
Category 2 0.69(0.3001.596) | 0.389 | 1.12(0.3673.419) | 0.841
Category 3 and 4 0.92(0.2852.994 | 0.896 | 1.07(0.3573.189) | 0.907
Dental visit Never received dental care 1 1
less than 6 months to 1 year 4.50(1.46013.865) | 0.009* | 3.42(1.3378.760) | 0.010*
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more than 1 year but less than 5 | 4.58(1.90%11.010) | 0.001* | 2.08(0.7545.761) | 0.157
years
5 years and more 1.53(0.6943.358) | 0.292 | 0.77(0.3291.805) | 0.550

Frequency of eating several times a day or everyday |1 1

fruits
several times a week or once a weq 0.59(0.2391.466) | 0.258 | 1.24(0.4%-3.398) | 0.669
several times a month or 0.73(0.2652.015) | 0.546 | 1.59(0.5184.880) | 0.417
seldom/never

Frequency of several times a month or 1 1

drinking tea with seldom/never

sugar

J several times a day or every day | 2.02(0.8914.590) | 0.092 | 1.85(Q7704.344) | 0.169

several times a week or once a weq 2.37(0.8896.290) | 0.084 | 1.01(0.3662.834) | 0.984

Alcohol No 1 1

consumption
Yes 1.59(0.7483.393) | 0.227 | 1.63(0.7853.373) | 0.190

Fitting test result

X

XX

2050
2051
2052
2053
2054
2055

2056

prevalence

2057
2058

2059
2060

2061
2062
2063
2064
2065
2066
2067
2068
2069

X Pseudo R2=0.131

XX pseudo R2=0.141

dental caries amongHIV -positive people.

r al Load

statically significant (p 6.049).

( 020)

60

wer e

4.4.4 Multiple binary logistic regression analysis of HIV related factors associated with

tea with sugar and alcohol consumption), the tesnltable 4 revealed thetiV -positive people
with detectable RNA/ i

+The indicator of dental carig®MFT) that we used in comparison with factors associated with dental caries was

After adjusting for all factors not related to HIV infection (gender, age, residence, education,

occupation, ubudehe (income status), dental Wisijuency of eating fruits, frequency of drinking

2 .10®7.208) oe s

have dental caries than participants with undetectable -RIKsl Load and the results were

mo
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2070
2071 Table 4.4. a

Logistic

2072 caries among HIV-positive people.

r e g rreladed faators assatiatédywshidentalo f

HI

Variable Subgroups OR (95% CI) P value
CD4 Groupl© 500) 1

Group Il (200499) 0.904(0.4401.856) 0.784

Group Il (<200) 2.150(0.5728.075) 0.257
RNA-Viral Load Undetectable 1

Detectable 2.691(1.0047.208) 0.049*
WHO staging Stage | 1

Stage Il To IV 2.130(0.6585.895) 0.207
Types of ART Classll and llI 1

Class | 1.7070.7034.143) 0.237
Duration on ARVs 11-15 years 1

1-5 years 1.089(0.3133.788) 0.893

6-10 years 0.988(0.4362.237) 0.978
Duration of HIV-infection 1-8 years 1

9-16 years 0.566(0.1552.059) 0.388

17+ years 1.176(0.2814.909) 0.824

Fitting test result

~

(0]

2073

2074 aAdjusted for gender, age, residence, education, occupation, ubudehe (SES), derftabuisitcy of eating fruits,
2075 frequency of drinking tea with sugar and alcohol consumption.

2076

2077 O pseudo R2=0.174

2078
2079
2080 4.5 Discussion
2081

2082 The findings of thisstudy revealed a significantly higher prevalence of dental caries in HIV

2083 positive people compared to Hivegative individuals. Amongst Hhdositive people, cohort

2084 females, frequent dental visits, and detectable Ri&l load were significantly associatedth

Vv

2085 dental caries. In HIVhegative participants, caries prevalence was associated with frequent dental

2086 visits and the age range of-36.
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The findings of this study are in line with growiegidence of a higher prevalence and risk of

dental caries among!V -positive personsompared to the general populatif$ 21,22]

The higher prevalence of caries in Hpésitive aduls than in HI\(\negativeindividuals is similar

to results by other scholars in developed and developing coyties]. Untreated dental caries

or decay (D) was also more prevalentHh/ -positive peoplet7(23.5%) than in HIvhegative

individuals 27(13.6%). This may lexplained by the unavailability of oral health education and

inaccessibility to dental care at HIV clinics. In addition, the lack of knowledge on oral health or

thelow priority giventothee f f e c t

of

or al

conditions

lmins t he

can explain the higher prevalence of untreated dental caries dtitgngositive peopleThis is

because, without knowledge, practitioners at HIV clinics cannot motivate or timelyHBfer

positive individualsto look for oral health services. Monegr, the shortage of oral health

personnel, the lack of adequate demédastructurethe and unavailability of caries preventive

progranmesthroughout HIV clinics in the country can be associated with a higher prevalence of

untreated dental caries amartV -positive people

Although Rwanda has shown remarkable improvement in HIV servicedlaiigositive persons

can easily access ARVepunsellingservicesandregular checkups for necommunicable and

other infectious diseas§®3], no oral health servésareavailable at these specialized services.

In addition, there are no regular prevention services, no program to raise awareness about dental

caries and to inforniIV-positive peopleabout dental caries risks aeffectsin existing HIV

services or tathe community level. This may contribute to a higher prevalence of dental caries

amongHIV -positive individualghan HIV-negative individuals.

In their research, Feng and colleagues emphasized that oral health pnedramtarget HIV

positive peopleshould consider affordable dental care, a stigmea setting, care delivered safely,

and accessible locatiof24]. Thus, thee is aneed for aroral health programesthat can benefit

HIV -positive people in Rwanda.
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2117  In contrast to the present study,anstudyby MaleleKolisa and colleagues, in South Africa,
2118 younger adolescents living with HIV had reported lower caries prevalence (D) them df
2119 undiagnosedchoolchildren[25]. This may be explained by contextual factors where there were
2120 oral hedth strategies and prograne that targetedHlV -infectedadolescents and allowed them to
2121 have timely access to regular oral health education and preventive services in South Africa.

2122 The Rwandan firstnational oralhealth strategic plan has highlighted rimxs that may be

2123 associated with the burden of oral diseases in the country. The major part of oral health services is
2124 provided in District and referral hospitals. Very few primary health posts and centers can provide
2125 dental services. Many private denthhics are mostly located in the City of Kigali and some other
2126 secondary cities. Primary oral health service is only provided in the form of analgesics for pain
2127 release in health posts and health centers and all patients are referred to hospitalféaitbral

2128 care[26].

2129 Since oral healthcare is provided in hospitals, it is not easy for the majority of Rwandans (who
2130 normally access primary health care at health posts and health centers level) to access oral health
2131 care due to the long distance to the hospitals. These issues result in the abandonment of oral health
2132 care for many patients. In addition, there is an overloghtiénts in hospitals with a shortage of

2133 oral health providerg26].

2134 Moreover, in Rwanda District hospitals, there is arsdge of infrastructure including the lack of
2135 adequate space and functional dental equipment such as dental chairs to provide oral health
2136 serviceq26].

2137 Apart from the recent and very first National strategic plan, there is no specific policy or plan that
2138 is specifically dedicated to oral health in Rwanda. Oral health is integrated into different policy
2139 and regulatory documés related to None Communicable Diseases (NCDs) and there is no focal
2140 person in charge of oral health at the Ministry Ekalth level to ensure the coordination and

2141 address issues related to oral health care in the cd@eicy

2142  All those problems related to oral health services in Rwanda are not exceptionalpo$iive
2143 people and since this group is more exposed tohexath problems including dental caries, it is

2144  very important to develop oral health interventions specific to-pld¥itive people in Rwanda.
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The results of our study also revealed a significant association between detectable HiINM&NA
load and cags amondHIV -positive participantafter adjusting for the other factors not related to
HIV infection. Similar to the results of our study, different researchers have also found an
association between HIV RN#iral load with dental cariefl1,25,27,28] These findings may
suggest that dental caries can affect the immunityl@fpositive people

However, based on the design of our study, it is not possible to determine the causal relationship
between dental caries and higher RNA viral load antdivpositive peopleThus, further studies

are needed to give more clarifications on the mechanisimsfelationship. On the other hand,

HIV -positive peoplevith immune suppression are reported to experience a reduction of saliva
flow (xerostomia)[5]. The decreased salivaaW contributes tdahe easy development of dental
caries due tohe lack of saliva buffering capacitthat controls the Pbf the mouth environment

[29]. Based on the relationshigetweerRNA viral load and dental caries, there is a need for oral
health strategies to provide oral health edocesind early preventive dental services antaihg-

positive peoplen Rwanda.

In our study, dental caries was significantly associated with being a famaleg HI\fpositive

adults. These findings are similar to recent results of a study done in Udpn#alanzi and
colleagues where Hegative females had a higher prevalence of dental carield Mapositive
people[30]. Although not significant, HIVhegative females were also more affected by dental
caries than HIvhegative males. The literature highlights different factors that expose women to
dentd caries than males in the general population. Women's family role has been shown as one of
the factors for the higher prevalence of dental caries compared to males. Commonly, women have
been familymemberswvith the responsibility for food preparation. $kllows them to have access

to foods and snacks between meals more frequently than males, which increases their chance of
caries development compared to nigh 32] For that reason, there is a need to develop vivacious
oral health strategies that will target women in particular, especially inrisiglyroups such as

HIV -positive people

Based on their exposure, women, especially those living with HIV/AIDS hawe ¢gosén greater
attention when planning preventive and oral health education interventions to decrease the risk of

dental caries among this group.
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To increase the number of women who access dental services, previous interventions have
considered home visi and oral health progranes to provide oral education, and preventive oral
health serviceg33]. Thereforeto increase accessibility to preventive oral health care among HIV
positive people womertthere is a need for contextuahl health models among this population in
Rwanda.

The results of our study revealed that a higher prevalence epds$itive and HIVVnegative adults

who frequently visited dentists experienced more caries compared to participants who less
frequently visited dentists. Consistent results were reported libaifaure[34,35] As highlighted

by other researchers, the DMFT index takes into account the past treatment history. Therefore, the
DMFT index is affected by extracted teeth (M) and the fillings done due to dental caries (F). In
our study, the M (Mising teeth due to caries) was the most prevalent component of DMFT in the
group of HIV-positive and HIVnegative people. Having a higher prevalence of people with M
component (extracted teeth) along with higher untreated caries among participants wdatliyeq
visited dentists suggests that participants in our study mostly received treatment for advanced

dental caries leaving out caries that could be saved.

A higherprevalence of people witthe M component maguggest suoptimal dental treatment

in areas where our study participants visited dentists. Theogtimal dental care may be
associated with a lack of conservative dental services in those areas or an overload of practitioners
due to a shortage of dental personnel and lack of adequate infhagtrashighlighted in the recent

first National oral health strategic plan in Rwafi#id]. Thus, there is a need to do het study to

better understand factors associated with caries among participants who frequently visited dentists

in Rwanda.

To minimize the risk of progression of caries, there is a need to raise awareness and enforce caries
risk assessment strategies farery dental patient in Rwanda especially among -pidgitive

people.

Amongst HI\-negative adults, middle age (36 years) was significantly associated with dental
caries experience. A study from four countries (England and Wales, the United Statesadedp

Sweden) revealed a larger increase in DMFT in adulthood compared to the young3gtoup
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2204 A recent study donm Ethiopia has also highlighted that age increase is significantly associated
2205 with caries experienc87]. However, some researchédravereported contrasting results where
2206 young age was associated with increased dental caries compared to ad@Bhobuese findings

2207 may be explained by various factors across diffecommunities For example, in many
2208 developing countries, factors sucheasncreasan sugarydietsin young people, unavailabilityf

2209 preventive services, lack afvarenes®n how to do good oral hygiene and high cost of dental
2210 treatments expose youagults to caries than aduf&7].

2211

2212 4.6 Strength of theStudy

2213 In Rwanda, this is the first study to look at the prevalence of dental caries and associated risk
2214 factors amonddlV -positive persong comparison to Hivhegative individuals. It is also among
2215 the few studies that coraped HIV-positive and HIV-negative adultsegardingcaries and its
2216 associated risk factors in S@aharan Africa.

2217 4.7 Limitations

2218 The results of the study may not be generalizable to the general population of Rwanda because the
2219 study was done in an urbéatV clinic in Kigali city which could not represent the whole country.

2220 In addition, a crossectional study design makes it difficult to establish causality. Large
2221 longitudinal studies are needed to better understand the nature of the associationsdaeteseen

2222 and various risk factors. Our study was a comparative -sexonal study that did not consider

2223 matching factors among twgroupsof HIV -positive peopleand HIV-negative participants.

2224 4.8 Conclusion
2225

2226 After adjusting for key factors that were féifentiating HI\fpositive peopleand HIV-negative

2227 participants, the prevalence of dental caries remained higher kpb¥ive people than in HIV

2228 negative participants. The reported higher prevalence of caries irpékive people was

2229 associated with tveg female, detectable viral load, and frequent dental visits. Therefore, there is
2230 a need for effective oral health interventions specific to-Hbgitive peoplén Rwanda to raise

2231 awareness of the risk of dental caries and provide preventive oral healites amonghe

2232 Rwandan populatigrespecially HI\fpositive people. To ensure timely oral health care among
2233 HIV-positive people, there is a need for effort from policymakers and stakeholders to integrate

2234  oral health care services within HIV treatmentgyeommes in Rwanda.
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CHAPTER 5. PERIODONTAL DISEASE AND ASSOCIATED RISK FACTORS AMONG
HIV -POSITIVE AND HIV -NEGATIVE ADULTS IN RWANDA: A COMPARATIVE

CROSSSECTIONAL STUDY.

Resultsfrom a paper published in PanAfrican Medical Journal

Murererehe, J., Malel&olisa, Y., Niragire, F., & Yengopal, V. (2023). Periodontal disease and

associated risk factors among people living with HIV and {H&gative adults in Rwanda: a

comparative crsssectional study.

https://doi.org/10L1604/pamm.2023.11.43.38073

5.1 Abstract

Background

PAMJ

Clinical Medicing  11(43).

HIV -positive peoplare at high risk of developing periodontal disease. No study done regarding

periodontal disease and asswed risk factors amonglV -positive people inRwanda. Rwanda

HealthServices lackdaseline data to plan for oral health and incorporate the plans into general

health.

Aim

This study aims to determine the prevalence of periodontal diseases and assiskidt@etiors

amongHIV -positiveand HIV-negative adults at an HIV clinat Kigali TeachingHospital.

Methods.

A comparative crossectional study was done among 400 adults EA®3positive and200 HIV-

negativepersony , aged 180 year s.

-sgDaretestr andonultipledlogistit at i st

regression analysis were considered for data analysis using Stata (&.dtdaque index (Pl),
clinical attachment loss (CAL), and the Community Periodontal Index of Tesatdeed (CPITN)

were used to assess periodontal disease.

Results

Dental calculus was the most prevalent item of CPITN recordedilférpositive people 168

(84%) and HIVnegative 182 (92%) adults.
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The mean (SD) score for CAL was significantly (p=0.088)her inHIV-positive peoplel.23
(0.95) thanin HIV -negative individuals 0.99 (0.75). PI categorized as fair to poor was significantly
(p=0.019) higher amon#ilV -positive people36 (18%) than HlVhegative persons 16 (8%).
Being a male was a predictorladving dental plaque and a need for periodontal treatment for both
HIV -positive (Pl OR: 2.90 (95%CI=1.2666)); (CPITN OR: 3.33 (95%CI|=1.49170)) and HI\*
negative respondents (Pl OR:3.28 (95%CI=1748B)); (CPITN: OR: 7.78 (95%CI|=1.688.07)).

Conclusion

HIV -positive peopldad poorer periodontal heattian HIV-negative individualgs witness CAL
and PI resultsThere is a need for oral heajflogranmeto prevent periodontal diseases among
HIV -positive peoplen Rwanda.

Keywords
Periodontal diseasesk factors, HIV, adults, Rwanda.

5.2 Introduction

Periodontal disease negatively affects the quality of life, especially arbhgpositive people

[1]. In addition to contributing as risk factors for opportunistic infections, dental and periodontal
problems amondHIV -positive peopleare known to be more severe adifficult to manage
compared to oral conditions among Hilégative persorid]. Furthermore HIV -positive people

have been reported to have a higher grade of periodontal diseases thaegdte individuals

[2].

Periodontal disease is a broad term that encompasses chronic inflammatory conditions of the
gingiva, alveolar bone, and ligaments that support {8ttt develops as an interaction between

host immune and plaque bacteria initially as gingiyitis The untreated gingivitis may progress

to the loss ofjingiva, alveolar bone, and ligaments and this creates periodontal p3jkédtse
process of periodontal disease results in the inflammation of the periodontium which leads to the

elevation of inflammatory markers, mostly aktnes[5].

72



2409
2410
2411
2412

2413
2414
2415

2416
2417
2418
2419

2420
2421
2422
2423
2424
2425
2426

2427

2428
2429
2430
2431
2432

2433
2434
2435
2436
2437

It has been reported théllV-positive peoplevho are affected by periodontal diseat®w a
higher level of interleukin18 and interleuki¥® expression and highergrade of inflammation
than patients with healthy periodontal conditions. ThdB/-positive peoplesuffer a more

aggressive type of periodontal disease thaninfatted indivduals[2].

Cytokine production can induce bone resorption around teeth leading to clinical attachment loss
[5] and the literature also highlights that the systemic spread of periodontal infection may

contribute to the progression of HIVi@ction[6].

In subSaharan Africa, there is limited information on givevalence of periodontal disease and
associated factors amoht)V -positive people The Rwandan National Oral Health Survey has
highlighted the high prevalence of periodontal disease among the general pogidlatinrthis
survey, 60% of participants had dental calculus and more than 34 % had dentaJfjlaque

To the best of our knowledge, Rwanda has no published information concerning the prevalence of
periodontal disease and associated risk factors arHbvigpositive peoplecompared to HIV

negative persons. Given the effect of oral diseases on gepaiti,lthe lack of this information

in Rwanda is a barrier to developing comprehensive care protocdi\fepositive peopleand

HIV -negative individuals. This study was conducted to assess periodontal disease and associated
risk facts amongflV -positivepeopleand HIV-negative adults at an HIV clinic of Kigali Teaching
Hospital (CHUK) in Kigali, Rwanda.

5.3 Methods

5.3.1Study setting

This was a comparative cressctional study and it was conducted in an HIV clinic at Kigali
TeachingHospital (CHUK).CHUK is one ofthe tertiary national referrahospitals and ican
accommodate more than 500 be@ike HIV clinic at CHUK receives more tha2i700 cases of

HIV -positive peopleThe clinic also serves people who come for HIV voluntary testing.

5.3.2The study population

The study population consisted EfV-positive peopleand HIV-negative adultsHIV -positive

people( ©18 years old) diagnosed befotefecruiimemweienf ect i
included The study also included al HM e gat i ve attendees (018 year

voluntary testing and whose HIV results became negative.
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5.3.3Sample sizeand sample size calculation
Four hundred (400) participants, includig@0HIV -positive peopleand 200 HI\fnegative adults
were considered for the studyhe sample size was calculated using Stata software.

Assuming a study power of 80%, and considetirag the prevalence of periodontal disease was
60% inHIV -positive peopleand 45% in HI\\negative persons and considering a ratio {8]1
the minimum study sample estimated was 346 participants. A target sample of 400 persons was

recruited to account for neresponders.

5.3.4.Data collection tools and procedures

The aithors collaborated with physicians who did a folapr of HIV -positive peoplend nurses

who provided HIV results to the patientddlV-positive peoplewere recruited next to the
physiciansd rooms. Physicians f i theséwhd agfeedr me d
to participate were guided to the data collection room.-Régative respondents were first given

their HIV statugesultsby the nurses. Those who became Hhiggativewere firstinformed about

the ongoing study by the nurses.

HIV-negatve adults whaagreedo participate in the study were then sent to the data collection
room to provide informed consent. All consenting participants were examined for periodontal
disease. Clinical examination was performed by an experienced calibrataedamniner using

the Plaue Index(Pl), Community Periodontal Index of Treatment Needs (CPITN), and Clinical
Attachment Loss (CAL). The clinical examination was done in a research room at the HIV clinic.

Participants were seated in a sesupine positiontad then examined under natural light.

For dental plague assessmetiite Plaque Index (Pl) by Silness and Loe, which assesses the
thickness of plaque at the gingival area, was uSedheselected teeth (16,12,14,44,32,36) were
considered to assess PI. Fgingival areas (lingual, facial, mesial, and distal) were systematically
examined for each selected tooth. The teeth were dried before the examination. The assessment of

plague was done using a mouth mirror and explorer under natural rights.

To record theplague index, scoring was recorded as follows: 0 was for no plaque,l1 for plague
adhering to the free gingival margin and adjacent area of the tooth which is only seen using a

disclosing agent or running explorer around the tooth surface,
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2 was recordedf moderate accumulation of soft deposits within the gingiva pocket that can be
seen by the naked eye, and 3 was considered for an abundance of soft matter within the gingival
pocket and/or on the tooth and gingiva margin. To calculate PI for each wmts $or each area

were summed and divided by 4 (4 tooth surfaces examined).

PI1 for an individual was obtained by adding the scores for each tooth and dividing by the number
of teeth examined. The range of scores for participant reference was 0 (¢xq@l#0.9 (good),
1.0-1.9 (fair) and 2.68.0 (poor).

CPITN was used to assess periodontal pockets, gingival bleeding and the presence of calculus. A
periodontal probe (a calibrated probe (WHO 621) with a blunt tip end to avoid trauma to
periodontium ananouth mirrors was used on supine patients using natural light for the full mouth

examination.

The examination was performed basedsextantsFor each of 6 teeth (11, 16, 26, 36, 41, 46: in
case of participants under 19 years old) or 10 teeth (11,71&61 27, 36, 37, 41, 46, 47: for
respondents aged 20 years and above), we measured the probing pocket depth, presence of

bleeding and calculus.

The CPITN score ranged from 0 to 4 where clinically CPI is described as follows:

CPI1 0=Absence of conditiofmo bleeding, no calculus, no pathological pocket), CPI 1= Bleeding
upon gentle probing (no calculus, no pathological pocket, CPl 2= Presence of supra and /or sub
gingival calculus or other plaque retentive factors (with or without bleeding, no pathblogica
pocket), CPI 3= 4 or 5 mm deep periodontal pockets (with or without bleeding and calculus), CPI

4= 6mm or deeper periodontal pockets (with @haut bleeding and calculus).

Periodont al management according tows:tCRle@ ATr ea
TN-O home care; CPl: TN-1 instructions on proper oral hygiene; €Rl CPI3: TN-2
instructions on proper oral hygiene, professional scaling-4CPIN-3 complex periodontal

treatment.

To assess clinical attachment I¢€AL), pocket depthrd gingival margin level measurements
were done using manual probing at four sites (mesial, distalpuddal, and midingual). CAL

is the distance from the cementoenamel junction (CEJ) to the probeable crevice.
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2495 CAL takes into account two measurementsicl are pocket probing depth and gingival margin

2496 level. The first step was to measure the pocket depth. The second step was to measure the distance
2497 from the gingiva margin level to the CEJ and add the two numbers to get CAL. In case the gingival
2498 margin level was above CEJ we gave it a negative number. If the gingiva margin was at the same
2499 level as CEJ, then the number was 0. Once the gingival margin was below the CEJ level, the
2500 measurement value given was posi{®@p

2501 The addition of pocket depth and gingival margin level measuremneratconsideredvhere slight
2502 CAL was condglered for 22 mm, moderate CAL=-4mm and severe CAL was 5 mm and above.
2503 Rumford's teeth (16, 21, 24, 36, 41, and 44) were considered for CAL assed&apgpat.score
2504 statistical analysis was done for irtaminer reliability during examiner calibrationdsa score
2505 above 0.7 was recorded for all indices.

2506 5.3.5Data analysis

2507 Data were analyzed using the Statdtwareversion 15 Periodontal disease was considered a
2508 dependent variable. Descriptive statistics was used to calculate frequencies, percardagss,)

2509 scores of periodontal disease among the study participants. Bivariate analysis was done through
2510 Chi-square and-test. The Chsquare test was used to test the relationships between categorical
2511 variables andhet-test was done to compare the meaores of continuous variables for normally

2512 distributed dataMultiple logistic regression tests were done to determine the relationship of caries

2513 and periodontal diseases (dichotomous outcome) with multiple-deamgraphic variables

2514 5.3.6Research ethts

2515 Ethical clearance was obtained frofme Hu man Research Ethics Comm
2516 I nstitutional Review Board (I RB) of the Uniwv
2517 Rwanda r eBhpmeanission ® copduct the study was obtained fromefearch ethical

2518 committee of Kigali Teaching Hospital (CHUK). Informed written consent was given to all

2519 participants before data correction. The confidentiality of participants was observed by using an

2520 anonymous guestionnaire

76



2521

2522
2523
2524
2525
2526
2527
2528
2529
2530

5.4 Results

5.4.1 Comparisa of demographic characteristics of participants

The mean age fdflV-positiveandHIV -negativerespondentsvas43.5 (95% Cl:41.515.5)and
36.5 (95% CI: 34.738.3) respectivel{p<0.001) In addition themajority ofHIV -positivepeople

were from urban areas81.5% (n=163) compared to HIVhegative participant$3% (n=126

(p<0.001). Alargenumber oHIV -positive peopleompleted primary#0% (n=80 and secondary
school 68 (3%) compared to HIvhegative individuals who completed primar$(37%) and

secondey educatiorb0 (25%)

Table 51. Comparison of demographic characteristics of participants

Social demographic characteristics HIV+ n(%); n=200 HIV -n(%); n=200 P value
Mean Age (mean, 95%CI) 43.51(41.5145.51) | 36.53(34.7238.33 <0.001*
Sex
Male 88(44.0) 89(44.5) 0.920
Female 112(56.0 111(55.5)
Residence
Urban 163(81.5) 126(63.0) <0.001*
Periurban 25(12.5) 32(16.0)
Rural 12(6.0) 42(21.0)
Education
No formal schooling or less than primary 27(13.5) 50(25.0) 0.020*
school
Primary school completed 80(40.0) 74 (37.0)
Secondary school 68(34.0) 50(25.0)
Tertiary 25(12.5) 26(13.0)
Occupation
Unemployed 64(32.0) 44(22.0) 0.024*
Employed 136(68.0) 156(78.0)
Use medical insurance
Yes 199(99.5) 195(975.0) 0.10
No 5(2.5) 22(11.0)

Ubudehe (SES)
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2531

2532

2533
2534

2535
2536

2537
2538
2539
2540
2541
2542
2543
2544
2545
2546
2547

2548
2549

2550

2551

2552

2553

2554

2555

Categoryl 18(9.0) 24(12.0) 0.005*

Category2 47(23.5) 73(36.5)

Category3 and 4 135(67.5) 103(51.5)

5.4.2. Comparison of periodontal disease among HRgositive and HIV-negative adults

Regardingplague index, the results ifable5.2 revealed a significantly higher prevalence of
HIV-positive adults with fair to poor oral hygiene 36 (18%gmpared to Hlvhegative
counterparts 16 (8%¢p=0.019).

The mean(SD) PI value was significantly higher in/Hiositive adults 0.554 (0.543) compared

to the mean (SD) PI value in Hikegative individuals 0.427(0.426) (p=0.010). The presence of
dental calculus (which is TI2 corresponding to the need for instructions on proper oral hygiene
and professional scalipgvas the mostommonitem of CPITN recorded for HI\positive adults

and HIV-negative persons. HMegative respondents had a higher prevalence of calculus 182
(91.92%) compared to HRgositive adults 168 (84%) and the difference between the two groups
wasstatistically significant (p=0.022). The mean (SD) CPITN score value was significantly higher
among HI\¢negative individuals 1.90 (0.46) than the mean (SD) CPITN score value in HIV
positive persons 1.73 (0.70) (p=0.013). Overall, the results revealddithguositive participants

had a significantly higher prevalence of CAL 91(45.50%) compared teridbative persons 68
(34.00%) (p=0.019).

The mean (SD) CAL score value was significantly higher amongptiSitive persons 1.23 (0.95)
compared tahemean ED) CAL value in HI\Anegative individuals 0.99 (0.75) (p=0.003).
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2556 Table 5.2. Comparison of periodontal disease status among HPgositive and HIV-

2557 negative adults.

Plaque index (PI)

Prevalence for PI categories HIV+ HIV - P-value
N (%) N (%)
Excellent 43 (21.5%) 56(28%)
Good 121(60.5%) 128(64%)
*
Fair to poor 36(18%) 16(8%) 0.008
Mean (SD) PI Mean +SD Mean +SD P value
0.554 +0.543 0.427 +0.426 0.010*
Community Periodontal Index of TreatmentNeed(CPITN)
Prevalence of CPITN categories HIV -positive HIV -negative P-value
n =200N= 200 n =200
n(%) n(%) 0.022*
CPITN=0 (Healthy periodontium) 27(13.50%) 9 (4.55%)
CPITN=1 (Bleeding upon g#le probing) 2(1.00%) 4(2.02%)
CPITN=2 (Presence of supra andgabgingivalcalculus) 168(84.00%) 182(91.92%)
CPITN=4 and 5 (Periodontal pocket of 4 or deeper) 3(1.50%) 3(1.52%)
Mean +SD CPITN 1.73+0.70 1.90+0.46 0.013*
Clinical Attachment Loss (CAL)
Prevalence of CAL categories HIV+ (n=200) HIV - (n=200) P-value
N(%) N (%) N(%)
Absence of pathological CAL 109(54.5%) 132(66%)
i 0.063
Slight CAL 80(40%) 60(30%)
Moderate to severe CAL 11 (5.50%) 8(4%)
overall CAL presence 91(45.50%) 68(34.00%) 0.019*
Mean (SD) CAL 1.23 (0.95) 0.99 (0.75) 0.0032*

2558
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5.4.3 Comparison of risk factors associated with periodontal disease among Hipositive
and HIV -negative persons.

Among HIV-positive adults, males were 2.90 times more likely than liesta have dental plague

(95% CI=1.26:6.66), and having more dental plaque indicates poor oral hygiene as shicaintein

4.3.2. None of the remaining factors were associated with the presence of dental plaque among
HIV -positive persns.HIV -negative malewere 3.28 times more likely than Hivegative females

to have dental plaque (95% CI=1-428. In addition, HI\-negative participants with secondary
education were 2.63 less likely than those with no or less than the primary school to have dental
plaque(95% CI= 0.160.91). Moreover, HI\fnegative participants who were not employed were
3.58 times more likely than those employed to have dental p(@§&e CI=1.2810.01). Amongst

HIV -positive persons, males were 3.33 times more likely than females toahased for
periodontal treatmenCommunity Periodontal Indexf treatmeniNeed(CPITN) (95% CI=1.14

9.70). In addition, HI\*positive aged 36 and above were 7.15 times more likely than those aged
18-35 to show a need for periodontal treatme@P(TN (95% (C=2.3821.40). HIV-negative

males were 7.78 times more likely than femalebawe a need for periodontal treatm@mRITN

(95% Cl1=1.0458.07).Regarding CAL, HIYpositive participants aged 36+ years old were 7.83
times more likely than thosbetweenl18-35 years old to have CAL (95%C8-11919.66).
Amongst HI\:negative persons, males were 2.39 times more likely thapndative females to

have CAL (95%CI=1.181.99). In addition, HIVnegative participants aged 36+ years were 5.55
times more likely than thesages 185 years to have CAL (95%CR:5212.19.
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2587 Table 53. Comparison of risk factors associated with periodontal disease among HIV
2588 positive and HIV-negative adults.
Pl
Factors not Subgroups Odds ratio (95% CI) P value | Odds ratio (95% CI) P value
related to HIV . :
_ _ for HIV -positive adults for HIV -negativeadults
infection
Gender Female 1
1
Male 2.90(1.2686.664) 0.012* | 3.28(1.4807.284) 0.003*
Age 1835 1 1
36+ 1.48 (0.6203.532) 0.377 1.77(0.797.936) 0.160
Education
No or less than primary school 1 1
Secondary school 1.19(0.5062.815) 0.685 0.38(0.1610.913) 0.031*
Tertiary 1.33(0.4214.239) 0.623 0.45(0.1551.316) 0.145
Occupation Employed 1 1
Not employed 1.39(0.6123.162) 0.430 3.58(1.28210.014) 0.015*
Frequency of several times a month or 1
eating biscuits seldom/never
several times a day or every day 1.72(0.17616.846) 0.640 0.74(0.1713.249) 0.697
several times a week or once a weg 0.83(0.3032.290) 0.724 2.71(1.0816.823) 0.033*
Alcohol Yes 1 1
consumption
No 1.74(0.7414.110) 0.202 2.03(0.93%4.442) 0.073
CPITN
Variables Subgroups Odds ratio( 95% CI) P value | Odds ratio( 95% CI) P value
for HIV+ people for HIV -
Gender Female 1
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Male 3.33(1.1420.701) 0.027* 7.78(1.047558.072) 0.045*
Age 1835 1 1

36+ 7.15 (2.38621.400) 0.000* 1.87(0.25313.880) 0.539
Education

Tertiary 1 1

No or less than primary school. 0.91(0.2193.796) 0.900 0.69(0.04111.607) 0.795

Secondary school 1.14(02654.886) 0.860 0.39(0.0217.267) 0.531
Occupation Employed 1 1

Not employed 1.79(0.5965.372) 0.299 0.72(0.0727.227) 0.782
Frequency of several times a day or every day 1 1
drinking tea with i

several times a week or once a weg 0.60(0.1951.841) 0.372 1.60(0.11623.310) 0.728
sugar

several times a month or 1.26(0.34%4.631) 0.722 0.07(0.0070.588) 0.015*

seldom/never
Alcohol No 1 1
consumption

Yes 1.03(0.3273.273) 0.953 0.07(0.0840.683) 0.022*

CAL
Subgroups The oddsratio ( 95% P value | The oddsratio ( 95% P value
ClI) for HIV+ people ClI) for HIV -
Gender Female 1
1

Male 1.27(0.6242.586) 0.509 2.39(1.1504.998) 0.020*
Age 1835 1

36+ 7.83(3.11919.66) 0.000* 5.55(2.52812.199) 0.000*
DentalVisit Never receied dental care 1 1

less than 6 months to 1 year 2.57(0.8018.243) 0.112 1.63(0.6664.021) 0.282
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more than 1 year but less than 5 ye{ 1.30(0.3682.454) 0.559 0.36(0.1081.198) 0.096

5 years and more 1.68(0.5363.168) 0.287 0.31(0.1190.823) 0.019*
Frequency of several times a day or every day 1 1
eating fruits
several times a week or once a weg 1.21(0.4843.019) 0.683 0.35(0.1330.958) 0.041*
several times a month or 1.74(0.62%4.847) 288 0.74(0.2562.164) 0.588

seldom/never

Alcohol

consumption

No 1 1

Yes 2.12(0.9414.778) 0.070 | 0.76(0.3561.649) 0.489

2589
2590
2591
2592
2593
2594
2595
2596
2597
2598

2599

2600

2601

2602

2603

2604

2605

2606

5.4.4 Distribution of HIV -related factors associated with periodontal disease among HiV
positive adults.

After adjusting for gender, age, residence, education, occupabiodehe, dental visifrequency

of eating fruits, frequency of drinking tea with sugand alcohol consumption, HI\positive
participants on lingll and Il HIV-regimen weret.41 times more likely than those on line | to
have dental plaque (95% Cl= 1480.003) according to table 4.3.3 below. In addition,
respondents with <200 CD4 cell counts were 4.59 times more likely than those with CD4 cell
count s of latt®rwashd statistidally significanfhe only factor that was associated
with CPITNamong HI\fpositive adults was short duration%lears) and none tieHIV -related

factors was associated with CAL after adjusting for all those factors.
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2607 Table 5.4." HIV -related factors associated with periodontal disese among HI\(positive
2608 adults
Pl

HIV -related factors associatedwith Pl Subgroups Odds ratio( 95% Confidence Interval) P value
CD4 Grouplll©® 500) 1

Group 11 (206499) 2.36 (0.54710.178) 0.056

Group 1(<200) 4.59 (0.96221.897) 0.249
RNA-Viral Load Detectable 1

Undetectable 1.03(0.3443.094) 0.954
WHO staging Stage | 1

Stage 11 To IV 1.30(0.3434.927) 0.699
Types of ART Line | 1

Line Il and Ill 4.41(1.06518.282) 0.041*
Duration on ARVs 1-5 years 1

6-10 years 2.01(0.5427.490) 0.296

11-15 yearsl 2.03(0.5387.728) 0.294
Duration of HIV-infection 1-8 years 1

9-16 years 1.05 (0.2484.483) 0.941

17+ years 1.23(0.24063.6.335) 0.801

CPITN

HIV -related factors associate with CPITN | Subgroups Odds ratio( 95% Confidence Interval) P value
CD4 (© 5 Gréup I 1

Group 1(<200) 2.33(0.38114.309) 0.359

Group 1l (200499) 2.28 (0.36914.182) 0.374
RNA-Viral Load Detectable 1

Undetectable 3.52 (0.886014.099) 0.075

WHO staging

Stage Il To IV

1
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Stage | 1.00(0.199%.015) 0.99
Types 6 ART Line | 1

Line Il and Il 2.03(0.5008.240) 0.322
Duration on ARVs 11-15 years 1

1-5 years 6.96 (1.05046.200) 0.044*

6-10 years 0.95(0.2713.374) 0.947
Duration of HIV-infection 17+ years 1

1-8 years 0.89 (0.1176.805) 0.913

9-16 yeas 1.44(0.3416.069) 0.619

CAL

HIV -related factors associatedvith CAL Subgroups Odds ratio( 95% Confidence Interval) P value
CD4 (G 5 Gréup 1

Group 1(<200) 2.473(0.57110.715) 0.226

Group 11 (200499) 3.85(0.96315.423) 0.057
RNA-Viral Load Detectable 1

Undetectable 1.71 (0.6244.708) 0.295
WHO staging Stage | 1

Stage Il To IV 1.23(0.4173.655) 0.702
Typesof ART Linesll and Il 1

Line | 1.01(0.4052.521) 0.980
Duration on ARVs 1-5 years 1

6-10 years 1.21 (0.3174.630) 0.779

11-15 years 1.18(0.30%4.587) 0.808
Duration of HIV-infection 17+ years 1

1-8 years 1.26 (0.25%6.286) 0.771

9-16 years 0.91(0.3992.094) 0.833
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5.5 Discussion

Theresultsof this study revealed higher prevalence &flV-positive participantsvith Clinical
attachment lossGAL) and Plaqueindex (PI) categorized as fair to poor compared to HIV
neaative individuas. Dental calculus was high for bothlV -positive peoplg84%) and HIV
negative (almost 92%) participantSimilarly, A study done inan African country (Nigeria)
showeda higher prevalence &flV-positivepeoplewith poor oral hygiene (16.4%) comeal to

HIV -negative individualg9.1%) [10]. In addition, a study done in Indonesia reported a higher
prevalence oHIV -positive peofe with CAL than HIV-negative counterpartiegl1]. According

to theliterature the prevalence of periodontal disease varies fro¥h @ to 76%412]. Our results

support these findings, especially for sevesaquontal disease (CAL).

The dental plague shows poor oral hygiene, and the biofilm of dental plachmuramicrobes in

charge of inflammation of the gingiva, which subsequently progresses into severe periodontal
conditions, including CAL, and can pnags to tooth mobility and l0$$3]. Periodontal disease

and many other oral conditions are easily preventable, yet they have substantiaceacimic

cost effects. Therefore, it is essential to ensure oral health strategies that can engpgsitivg/
persons to practice oral hygiene and to timely have accessibility to periodontal health care services

within the existing HIV treatment progranein Rwanda.

The results of this study are in alignment with previous research, which reported a higher
prevalence of periodontal diseases amongibsitive people compared to the general population

[2, 11] Evidence highlights higher levels of interleukiB and interleuki#® expression and high
grade of inflammation among H¥gositive people who are affected by periodontal disease than
patients with health periodontal conditiong11]. Thus, HIV-positive persons suffer a more
aggressive type of periodontal disease thaninfatted individualg2]. In addition, HIV infection

alters antibody responses against periodontopathic bacteria, which exposgsodiivé
individuals to periodontal disease radhan HI\(negative individual§l13].

Recently, the literature also highlights that a more severe periodontal disease reported among HIV

positive people results from multesistant pathogens, includilgeudomonas aeruginosa,
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2640 Acinetobacter baumannii, Egrobacter faecalis, Escherichia coli, Clostridium clostridiiforme,
2641 Klebsiella pneumoniae, Candida sgf2].

2642

2643 RegardingCPITN, the majority of our study participantequiredprofessionatiental scaling and

2644 instructions on oral hygiene (TN2). So far, no information in Rwanda regarding this matter among
2645 HIV-positive personsHoweve, previous studies on periodontal status highlighgetigher

2646 prevalence of periodontal diseases (about 60%)ageneral population of Rwandia, 14][15].

2647

2648 Numerous risk factors, including shortage of dental personnel, unavailability of oral health
2649  services, poor working conditions, low priority givto oral health care, and late visits to dentists
2650 with emergency oral case presentations, are reported in Aft&d8]. In addition, various

2651 African countries have few effective oral health promotion progresnlow priority to orahealth,

2652 lack of reliable data related to oral health, and inequality of oral hgladih All those issues

2653 contribute to aigher burden and severity of oral problems, including periodontal disease in Africa
2654 [17]. The oral health system in Rwandaafaces a shortage of appropriate dental infrastructure,
2655 scarcity of dental personnel, and unavailability of sound and regular preventive and oral health
2656 education programes at the community lev§l9].

2657

2658 Our study showed an association between being male and older (36+ years old ) with periodontal
2659 disease. Scholars previously reported consistent re@fi22]. For instance, the literature

2660 highlighted that men develop higher periodontal disease (more than 56%) compared to women
2661 (about 38 %]J22]. The higher rate of periodontal conditions in men is explained by theHat

2662 men ignore their oral health compared to femf2&$. In addition, men have poorer oral hygiene
2663 behaviars and rarely visit dentists for prevention services compared to fef@2led.ikewise,

2664 differences in immunity between men and women contribute to a difference in periodontal disease.
2665 Sex hormones and-linked genes influence and modulate the immune response, respeétively.

2666 example, testosterone suppresses the immune response, while estrogen enhances it, and these
2667 differences also affect the oral microbiorf22].

2668

2669
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Previous studies reported consistent results regarding the association of periodontal diseases with

age increases.

For example, a study done in Saudi Arabia reported older age as a predictor of severe periodontal
diseasd24]. Also, the survey results in Indonesia reported that older age contributes to the high
prevalence and severity of periodontal disegd¥s. Age contributes to periodontaisdases
through pathological ageelated changes to key cellular regulators of the immune cells
(Neutrophils, macrophages, and T ce]®&j]. These cells contribute to inflammation initiation,
propagation, and resolutiof26]. Hence, there is a need to ensure oral health preventive
interventions specific to déer people.

Less education (elementary schooling or less ) was associated with poor oral hygiene (fair to poor
plaque). Similar findings were reported in the litera{@@ 29]. Therefore, education should also
be considered while planning preventive progras for periodontadiseases. Also, early life

interventions are recommended to eliminate educational inequalities in periodontal B@jases

In addition, not working was associated with periodontal disease. Similar results were reported in
the literature[31,32]. For example, a study by Quinn and colleagues reported that lack of

employment decreases the utilization of preventive dental care sgBa¢es

The main strengttof this study is that it compared Hipbsitive peoplend HIV-negative
individuals, which is the first study conducted in Rwanda among very few studies-Bafaban
Africa. However, the study was a comparative crsmsional study and could not estalles
causal relationship between the independent variables and outcomes. Thus, we recommend further
cohort studies to better assess this relationship. Also, this study cannot be generalized to the

country because it was done in an HIV clinic in Kigali.

4.6 Conclusion

This study revealed poorer periodontal health among-ptsitive peoplehan in HIV-negative
persons, evidenced by Pl and CAL. There is a need for a collaborative effort to establish
progranmes for regular and timely screening and managenigrgriodontal disease among HIV
positive people in Rwanda. It is essential to ensure commbaggd oral health education
progranmes to engage and encourage good oral hygiene beladaod regular dental visits for

periodontal screening among the Rwangapulation.
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CHAPTER 6: ORAL HEALTH -RELATED QUALITY OF LIFE AMONG
HIV -POSITIVE AND HIV-NEGATIVE PEOPLE IN RWANDA: A
COMPARATIVE CROSS-SECTIONAL STUDY

Resultsfrom a paper publishedin BMC Oral H ealth journal

Julienne Murererehe, Yolanda Maldelisa, Frangois Niragire and Veerasamy Yengopal (2024).
Oral healthrelated quality ©olife amongpeople living withHIV andHIV-negative adults

in Kigali, Rwanda: aomparative crossectional study. BMC Oral Health, 24(128).
https://doi.org/10.1186/s12948230382809.

6.1 Abstract

Introduction
OralHealthRelatedQuality of Life (OHRQoL) assessmenhas becometegral to HI\Apositive
pat i ent-updittlé is knbwm abouthe impact of oral health aime quality of life among

HIV -positive peopleompared to HIVhegative individuals in Rwanda.

Aim
The study assesd OHRQolLamorg HIV -positive people compead to HIV-negativeindividuals

in Kigali, Rwanda

Methods

This was a comparativerosssectional study, conducted at Kiga#aching Hospitaamong( O 1 8
years old) 200 HIvpositive and 200 HIvhegative persons usirige Oral Health Impact Profile
short version (OHIFL4) tool. A 4-point Likert scale was used to assess the frequency of oral
impacts forl4 itemsof the OHIP-14 tool The descriptive statistiesd Chisquardestswere used

to analyze data using Stata software ieerd 5.
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2838 Results

2839 The results showed poorer OHRQoL in Hpdsitive people compared to Hivegative

2840 individuals. Thefindingsrevealed digherprevalencef HIV -positive adultsvith poor OHRQoL

2841 than HIV-negative peopl@ all items ofOHIP-14 except foOHIP 3 OHIR14. Significant results

2842 werefoundfot he OHI P1 item fitrouble pronouncing any
2843 and 9(2.25%) in HIVpositiveand HIV-negative, respectivelyp O 0 ). Alsb, ahigher prevalence

2844  of impact was found among HI\fpositive persons 11(2.75%) compared to Hidgative

2845 individuals 8(2%) for the OHIP 13 item #dAlife
2846 (p O0). Mektal caries was significantly associated with poor OHRQoL amongpdBitive and

2847 HIV-negative adultand for all 14 items of OHIP.

2848

2849 Conclusion

2850 This study revealed poor OHRQoL among Hbdsitive compared to Hhegative adults. There

2851 is a need for further longitudinal studies to investigate the OHRQoL in Rwanda, especially among
2852 HIV-positive adultsAlso, It is essential to include oral health care as one of the components of
2853 the medical health care programes for HIV-positive persong1 Rwanda

2854

2855 Keywords: HIV, Oral HealthRelatel Quality of Life, Oral Health Impact Profile, adult, Rwanda

2856

2857 6.2 Introduction

2858 Human Immune Deficiency Virus (HIV) infections remain a global health cfidis About

2859 680,000 peple died from AlDSrelated causes in 2028]. Although overshadowed by the more
2860 recent COVID19 pandemic, almost 4,000 new HIV infections are reported world&jd&mong

2861 those, 60% of daily new HIV infections occur in SBaharan Afric43]. Recently, the 9@0-90

2862 targets (by 2020, (1) 90% of all people living with HIV will know their HIV status; (2) 90% of all
2863 people diagnosed withIM infection will receive sustained antiretroviral therapy; (3) 90% of all
2864 people receiving antiretroviral therapy will have viral suppression) have contributed to an
2865 increased number of HNAfected persons with suppressed viral I§#ldand having an increased
2866 life expectancy2]. As HIV-positive peopldive longer, conblling other chronic diseases, such

2867 as oral diseases, that hinder their quality of life is paramount.
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Good oral health is crucial to a better quality of life. The World Health Organization (WHO)
distinguishes the OrddealthRelatedQuality of Life (OHRQoL) concept as essential to general
and oral health. Also, WHO recognizes oral health as a significant part of the Global Oral Health
Progranme [4]. For years, the impact of oral diseases on quality of life was ignored, and more
effort was put into evaluating oral diseases clinicgdly However, oral conditions, mostly caries

and periodontal disease are reported as a highly prevalent groupholbgas globally6] and

have been shown to affect the ability to eat, speak, smile, and psychological status.

The literature dfinesOHRQoLas fia mul t i di mensi onal construct
when eating, sleeping, and engaging in social
concerning t[48]iThe definitmn of GHRQJILtis mostly based on its constructs:
functionalfactors (mastication, speaking); psychological factors (appearancestadin); social

factors (intimacy, communication) and experience of pain (acute or chronic) or discf@hfort

Oral conditions affect OHRQoL through interference with daily activities such as chewing,
swallowing, speaking, sleeping, choosing what to eat, schooling social interaction, arjd]more
Poor oral health negatively affects the quality of life genef&]lyespecially among people with
other chronic diseases suab HIV infection[9]. For example, pain and discomfort caused by
dental caries and periodontal diseases interfere with nutritional intake &fhéfapsitive people

and, therefore, can affect their immunity and generaltbaitg[10].

Assessing the heathe | at ed qual ity of | ife becauml]l.i nt egr
There is still a lack of studies on OHRQoL amdhggeneral population in Rwanda. However,
elsewhere, studies have reported poorer OHR@specially amondiigh-risk groupssuch as

HIV -positive peple[12].
To the best of our knowledge, no study has assessed the OHRQoL Hinopgsitive people

compared to Hlvhegative individuals in Rwanda. Thubjst study aimed to assess Orldalth

RelatedQuality of Life amongHIV -positive peoplend HIV-negative adults in Kigali, Rwanda.
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The results from this study will provide muockeded data for stakeholders to contribute to
improving oral health generalgnd forHIV -positive peoplen Rwanda. It may also guide other
researchers in Rwanda to include an OHRQoL component in their future oral health research.

6.3Method

6.3.1 Study design and participants

This study used a comparative cregstional designomprising HI\tpositive and HIVVnegative
adults yaagsed O18

6.3.2 Study setting

The studywas conducted at the HIV Clinic of Kigali Teaching Hospital (CHUK) from August
2020 to December 202CHUK is the largest tertiary national referral hospitabked in Kigali

City, Rwanda. It is also one of the biggest referral hospitals in the country. HIV clinic within
CHUK sees more than 2700 cases of Hidsitive people, and the majority (>90%) of them are

on ART. HIV clinic also receives people who comeHld¥ voluntary testing.

6.3.3 Recruitments process

HIV-positive adults were recruited next to the
ongoing studyoy the nurse or physician. Hidegativepersonsvere recruited in the room next to

the Counselhig and Testing site (VCT). HMMegative participants were first given results by their
nurses, and they were informed about the ongoing study. Onlynkigjdtive participants who

agreed to participate were guided to data collectors to sign the conser skfiding data

collection.

6.3.4 Sample Size

The sample for this study was delivered from a broader PhD study that sought to assess risk factors
for caries and periodontal diseases among-pibgitive and HIV¥nhegative adults in Rwanda. The
sample size caldation for the comparative cressctional study was done using Stata software
version 15. Assuming a study power of 80%, considering that the prevalence of caries and
periodontal disease is 60% in HpOsitive adults and 45% in HMegative individualsand
considering a ratio of [14], the minimum study sample wagiesated to ke 346. Four hundred

participants were recruited to account for mesponders
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6.3.5 Data collection tools and procedure

The Oral Health Impact Profile short version (OHI®) tool was used to evaluate the OHRQoL

among our study participants. Soclemogaphic characteristics, includinge@gsex, occupatign

and socioeconomic status (SES) of participants, aisiecollectedTwo clinical indices: DMFT

(Decayed, Missing, and filled) and CPITN (Community Periodontal Index of Treatment Need)

were consideretbr association with OHRQal4-point Likert scale responsess usedo assess

the frequency of oral impacts during the previous 3 months for all domains. The codirgpiat 4
Likert was 6006 for o&énever, 6 61lbofofahatgl pfe
646 for Overy often.

6.3.6 Variables
The explanatory va@ables were age, sex, occupatisgcioeconomic status (SES), caries
experience, and periodontal disease (CPITN). The outcome variable was OHRQoL.

6.3.7 Statistical analyss

A 4-point Likert scale was used to assess the frequency of oral impacts during the previous 3
mont hs for all domai ns. To facilitate the int
theOHIR1 4 questionnaire foriwviegray rodfyt eenfd e(ncoo d ecd dde)
to present high impact. AOccasionallyo (coded

evero (coded 1) and fAinevero (coded 0) were al

The descriptive statistics andhi-square test were used to see frequencies/ percentages of
OHRQoL among study participants and to determine and compare the association between
OHRQoL and common oral diseases (caries and periodontal diseases) amepgskiié and

HIV -negative adultgespectively. Stata version 15 was used to analyze Tag¢aCronbach alpha

test was performed to test the internal consistencthefHIP-14) tool in Rwanda, and the alpha

coefficient scored 0.914.

6.3.8 Ethical consideration

The study was approvedy the Human Research Ethics Committee from the University of
Witwatersrand (reference no M200351he Institutional Review Board from the University of
Rwanda(reference no 573/CMHSIRB/2019nd the Research Ethics Committee of
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Kigali Teaching Hospital(reference no EC/CHUK/026/2020). Our study participants were

informed and signed the written consent before data collection. The confidentiality of patients was

observed by using an anonymous questionnaire.

6.4 Results

Demographic characteristics of paticipants

The mean age of HRpositive and HIVVnegative participants were 43.5 (95% CI: 445%5) and
36.5 (95% CI: 34.788.3) respectively (p<0.001). In addition, a higher prevalence (32%) of HIV

positive people were employed compared to 4gbéitive irdividuals without employment (22%)

(p=0.024). Also, the high prevalence of Hp@sitive participants in socioeconomic status

categories 3 and 4 (considered as having enough income) was significantly higher (67.5%)

compared to the prevalence of Hhégativerespondents in the same socioeconomic status

(51.5%) (p = 0.005). Comparison of Mean OHIP score amongpdiditive and HIVnegative

adults.

6.4.1. Comparison of OHIP scores in HI\:positive and HIV-negative adults using

frequency counts.

Based om tmpaihiogcategory

for

al | 14 items of

higher percentage of high impact among Hidsitive adults than H\hegative people all items

of OHIP-14 except for OHIP 3gund it uncomfortable to eat any foods becauggablems with

teeth or mouth.and OHIR14 (beingunable to function because of problems with teeth or mouth

The findings revealed statistically significant resulps G0 ).f G5

pronouncingap wor d, O

wi t h a%) and 8(2.2b6%)emHivpositvd and2HIMO . 5

the OHIP1

negative, respectivelso, the results showed a higher prevalence of impact amongbiitive

persons 11(2.75%) compared to HiVe g at i v e

satisfying due to teethamdo u t h

probl ems.
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Table 61. Comparison of OHIP-14 scores in HI\(positive and HIV-negative adults using
frequency counts.

OHIP-14 dimensions Categorizedimpact HIV - HIV -positive | Total
Within each item of negative
OHIP-14 items OHIP-14 p-value
n(%) n(%) N(%)
1. Functional limitation | OHIP1:Had trouble pronouncing any words low impact 195(48.75) 180(45) | 375(93.75)
because of problems with teeth or mouth.
neutral impact 3(0.75) 11(2.75) 14(3.5)
high impact 2(0.5) 9(2.25) 11(2.75)| 0.008
OHIP2: Felt that the sense of taste has worsene )
because of problems with teeth or mouth. low impact 173(43.25) 158(39.5)| 331(82.79%
neutral impact 16(4) 20(5) 36(9)
high impact 11(2.75) 22(5.5) 33(8.25) | 0.091
2. Physical pain low impact 99(24.75) 91(22.75) 190(47.5)
. neutral impact 45(11.25) 54(13.5) 99(24.75)
OHIP3: Found it uncomfortable to eat any 0.559
foods because of problems with teer high impact 56(14) 55(13.75)| 111(27.75)
mouth.
OHIP4: Found it uncomfortable to eat any | low impact 124(31) 105(26.25)| 229(57.25)
foods because of problemsthkvieeth or
mouth. neutral impact 41(10.25) 41(10.25) 82(20.5)
0.06
high impact 35(8.75) 54(13.5)| 89(22.25)
3. Psychological OHIPS5: Beenselfconsciousbecause of teeth| low impact 143(35.75) 122(30.5)| 265(66.25)
; or mouth.
discomfort neutral impact 25(6.25) 36(9) | 61(15.25)
0.082
high impact 32(8) 42(10.5) 74(18.5)
OHIP6: Felt tense because of problems wit| low impact 140(35) 123(3.75) | 263(65.75)
teeth or mouth.
neutral impact 27(6.75) 31(7.75) 58(14.5)
0.173
high impact 33(8.25) 46(11.5)| 79(19.75)
4. Physical disability OHIP7: Diet hasbeen unsatisfactory becaus| low impact 138(34.5) 131(32.75)| 269(67.25)
of problems with teeth or mouth.
neutral impact 34(8.5) 34(8.5) 68(17)
high impact 28(7) 35(8.75)| 63(15.75)| 0.619
. low impact 151(37.75 136(34) | 287(71.75
OHIP8: Had to interrupt meals because of P ( (34) ( )
problems withmy teeth or mouth. neutral impact 27(6.75) 30(75)| 570429)] .
high impact 22(5.5) 34(8.5) 56(14)
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5. Psychological OHIP9: Found it difficult to relax because of| low impact 137(34.25) 133(33.25)| 270(67.5)
disability problems with teeth or mouth.
neutral impact 36(9) 34(8.5) 70(17.5
) | 0.669
high impact 27(6.75) 33(8.25) 60(15)
OHIP10: Been a bit embarrassed because ¢ low impact 161(40.25) 154(38.5) | 315(78.75)
problems with teeth or mouth.
neutral impact 19(4.75) 18(4.5) 37(9.25)
0.469
high impact 20(5) 28(7) 48(12)
6. Social handicap OHIP11:Been a bit irritable with other peopl| low impact 168(42) 164(41) 332(83)
because of problems with teeth or mouth.
neutral impact 19(4.75) 13(3.%5) 32(8)
0.139
high impact 13(3.25) 23(5.75) 36(9)
OHIP12:Had difficulty doing your usual jobs low impact 163(40.75)|  155(38.75)| 318(79.5)
because of problems with teeth or mouth.
neutral impact 24(6) 22(5.5) 46(11.5)
0.216
high impact 13(3.25) 23(5.75) 36(9)
7. Handicap OHIP13:Felt that life, in general, was less | low impact 183(45.75) 162(40.5)| 345(86.25)
satisfying because of problems with teeth
mouth. neutral impact 9(2.25) 27(6.75) 36(9)
0.005
high impact 8(2) 11(2.75) 19(4.75)
OHIP14: Been totally unable to function low impact 181(15.25) 179(44.75) 360(20)
becaldse of problems with your teeth or  [Theutralimpact 12(3) 14(3.5) 26(6.5) | 921
mouth.
high impact 7(1.75) 7(1.75) 14(3.5)
2991
2992 6.42. Association of Oral Health-Related Quality of Life (OHRQoL) with demographic
2993 characteristics among HIV-positive adultsin comparison toHIV -negativepersons.
2994 Table 62 shows HIVtpositive females reported a higher yakence of 28(25.00%) and
2995 significantly higher OHIPL4 impact compared to males 8(9.09%). Although not statistically
2996 significant, a large number of HiWegative females, 12(10.81%), also reported a higher OHIP
2997 impact than HIVnegative males 8(8.99%). In d@itlon, a higher prevalence of Hipositive
2998 25(17.99%) and HIVnegative 11(13.10%) participants in older age (36+), reported higher OHIP
2999 impact compared to young aged {38) HIV-positive 11(18.03%) and HWiegative 9(7,76%)
3000 adults with high OHIP impact.
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3001 Moreover, a higher prevalence of employed HidSitive persons 22 (16.18%) and Hiiégative
3002 counterparties 16(10.26%) reported high OHIP impact compared to unemployegokitive
3003 14(21.88%) andHlV-negative persons 4(9.09%).
3004 Table 6.2. Association of OHRQoL with demographic characteristics of HI\{positive
3005 participants in comparison to HIV-negative individuals.
Variables HIV+ P value HIV -
High impact | Neutral impat | Low impact High impact | Neutral impact | Low impact | P value
n(%) n(%) n(%) n(%) n(%) n(%)
AGE
1835 11(18.03) | 25(40.98) 25(40.98) | 0.645 | 9(7.76) 41(35.34) 66(56.90) | 0.001
36+ 25(17.99) | 66(47.48) 48(34.53) 11(13.10) | 48(57.14) 25(29.76)
SEX
Male 8(9.09) 42(47.73) 38(43.18) 8(8.99) 35(39.33) 46(51.69) | 0.0290
Female 28(25.00) | 49(43.75) 35(31.25) | 0.011 | 12(10.81) | 54(48.65) 45(40.54)
UBUDEHE (SES)
Cat 1&2 (poor) 12(18.46) | 29(44.62) 24(36.92) | 0.984 | 9(9.28) 43(44.33) 45(46.39) | 0.936
Cat3& 4 (Rich) 24(17.78) | 62(45.93) 49(36.30) 11(10.68)) | 46(44.66) 46(44.66)
OCCUPATION
employed 14(21.88) | 35(54.69) 15(23.44) | 0.031 | 499.09) 20(45.45) 20(45.45) | 0.971
unemployed 22(16.18) | 56(41.18) 58(42.65) 16(10.26) | 69(44.23) 71(45.51)
3006
3007 6.4.3. Associationbetweend ent al caries (DMFT) and OHRQoOL
3008 HIV status.
3009 6.4.3.1.Comparisons of OHIP-14 among HIV-positive and HIV-negative adults according
3010 to DMFT index.
3011 According to results iMable6.3 and Table 6.4 dental cailes (DMFT>0) wereassociated with
3012 poorer OHRQoL forll OHIP-14 itemsandamongboth groups o1V -positive and HIVnegative
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Table 6.3. Association between dental caries (DMFT) and OHRQoL among HR\positive persons

HIV -positive
OHIP items DMFT
Yes (DMFT>0) No (DMFT=0)
High impact | Neutral Low impact High impact | Neutral impact | Low impact P value
impact

OHIP1 8(7.92) 11(10.89) 82(81.19) 1(1.01) 0(0.00) 98(98.99) 0.000
OHIP2 17(16.83) 15(14.85) 69(68.32) 89(89.90) 5(5.05) 5(5.05) 0.001
OHIP3 43(42.57) | 40(39.60) 18(17.82) 12(12.12) | 14(14.14) 73 (73.74) 0.000
OHIP4 42(41.58) | 30(29.70) 29(28.71) 12(12.12) | 11(11.11) 76(76.77) 0.000
OHI 5 32(31.68) | 26(25.74) 43(42.57) 10(10.10) | 10(10.10) 79(79.80) 0.000
OHIP 6 35(34.65) | 25(24.75) 41(40.59) 11(11.11) | 6(6.06) 82(82.83) 0.000
OHIP 7 29(28.71) 26(25.74) 46(45.54) 6(6.06) 8(8.08) 85(85.86) 0.000
OHIP 8 27(26.73) | 26(25.74) 48(47.52) 7(7.07) 4(4.04) 88(88.89) 0.000
OHIP 9 29(28.71) 28(27.72) 44(43.56) 4(4.04) 6(6.06) 89(89.90) 0.000
OHIP 10 20(19.80) 12(11.88) 69(68.32) 8(8.08) 6(6.06) 85(85.86) 0.012
OHIP 11 19(18.81) 10(9.90) 72(71.29) 4(404) 3(3.03) 92(92.93) 0.000
OHIP 12 21(20.79) 18(17.82) 62(61.39) 2(2.020 4(4.04) 93(93.94) 0.000
OHIP 13 8(7.92) 18917.82) 75(74.26) 3(3.03) 9(9.09) 87(87.88) 0.046
OHIP 14 6(5.94) 10(9.90) 85(84.16) 1(1.01) 4(4.04) 94(94.95) 0.037

3014

3015

3016

3017

3018
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3019 Table 6.4. Association between dental caries (DMFT) and OHRQoL among HRAhegative
3020 participants.

3021
HIV -negative
OHIP DMFT
items
Yes No
High impact | Neutral impact | Low impact | Highimpact | Neutral impact | Low impact P value
OHIP1 2(2.47) 3(3.70) 76(93.83) 0(0.00) 0(0.00) 119(100.00) | 0.023
OHIP2 7(8.64) 11(13.58) 63(77.78) | 4(3.36) 5(4.20) 110(92.44) | 0.011
OHIP3 34(41.98) | 31(38.27) 16(19.75) | 22(18.49) | 14(11.76) 83(69.75) 0.000
OHIP4 25(30.86) 28(34.57) 28(34.57) 10(8.40) 13(10.92) 96(80.67) 0.000
OHI 5 21(25.93) | 15(18.52) 45(55.56) | 11(9.24) 10(8.40) 98(82.35) 0.000
OHIP 6 23(28.40) | 16(19.75) 42(51.85) | 10(8.40) 11(9.24) 98(8235) 0.000
OHIP 7 19(23.46) | 25(30.86) 37(45.68) | 9(7.56) 9(7.56) 101(84.87) 0.000
OHIP 8 15(18.52) | 22(27.16) 44(54.32) | 7(5.88) 5(4.20) 107(89.92) 0.000
OHIP 9 19(23.46) 26(32.10) 36(44.44) 8(6.72) 10(8.40) 101(84.87) 0.000
OHIP 10 | 14(17.28) | 16(19.75) 51(62.96) | 6(5.04) 3(2.52) 110(92.44) 0.000
OHIP 11 | 8(9.88) 17(20.99) 56(69.14) | 5(4.20) 2(1.68) 112(94.12) 0.000
OHIP 12 | 8(9.88) 19(23.46) 54(66.67) 5(4.20) 5(4.20) 109(91.60) 0.000
OHIP 13 | 6(7.41) 6(7.41) 69(85.19) | 291.68) 3(2.52) 114(95.80) 0.029
OHIP 14 | 5(6.17) 12(14.81) 64(79.01) | 2(1.68) 0(0.00) 117(98.32) 0.000
3022

3023 6.4.4. Comparisons of OHIP14 among and HIV-positive and HIV-negative adults according to
3024 Community Periodontal index of treatment need (CPITN).

3025 There was no significant association betw@#RQoL and periodontal (CPITN) in all items of
3026 OHIP-14 tooland for both HIVpositive (Table 6.5)and HIV-negative (Tabl&.6) respondents.
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3027 Tab_lt_a 6.5. Association between periodontal disease (CPITN) and OHRQoL among H{V
3028 positive persons
HIV -positive
CPITN
Yes (Need periodontal treatment) No (Do not need periodontal treatment)
High impact | Neutral impact | Low impact OHIP items | Neutral impact | Low impact P value

OHIP1 9(5.20) 10(5.78) 154(89,02) | 0(0.00) 1(3.70) 26(%.30) 0.422
OHIP2 20(11.56) | 16(9.25) 137(79.19) | 2(7.41) 4(14.81) 21(77.78) 0.578
OHIP3 48(27.75) | 46(26.59) 79(45.66) 7(25.93) 8(29.63) 12(44.44) 0.944
OHIP4 47(27.17) | 34(19.65) 92(53.18) 7(25.73) 7(25.73) 13(48.15) 0.750
OHIP5 36(20.81) | 31(17.92) 106(6L.27) 6(22.22) 5(18.52) 16(59.26) 0.979
OHIP6 39(22.54) | 27(15.61) 16(59.26) 7(25.93) 4(14.81) 16(59.26) 0.927
OHIP7 29(16.76) | 29(16.76) 115(66.47) | 6(22.22) 5(18.52) 16(59.26) 0.731
OHIP8 30(17.34) | 23(13.29) 120(69.36) | 4(14.81) 7(25.93) 16(59.26) 0.232
OHIP9 28(16.18) | 30(17.34) 115(66.47) | 5(18.52) 4(14.81) 18(66.67) 0.921
OHIP10 | 25(14.45) | 15(8.67) 133(76.88) | 3(11.11) 3(11.11) 21(77.78) 0.842
OHIP11 | 19(10.98) | 11(6.36) 143(82.66) | 4(14.81) 2(7.41) 21(77.78) 0.816
OHIP12 | 19(10.98) | 17(9.83) 137(79.19) | 4(1481) 5(18.52) 18(66.67) 0.305
OHIP13 | 11(6.36) 25(14.45) 137(79.19) | 0(0.00) 2(7.42) 25(92.59) 0.213
OHIP14 | 7(4.05) 13(7.51) 153(88.44) | 0(0.00) 1(3.70) 26(96.30) 0.419

3029

3030

3031

3032

3033
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3034 Table_6. 6. Association between periodontal disease (CRN) and OHRQoL among HIV -
3035 negative persons
HIV -negative
CPITN
Yes (Need periodontal treatment) No (Do not need periodontal treatment)
High impact Neutral impact | Lowimpact | High impact | Neutral impact | Low impact | P value
OHIP1 2(1.06) 3(1.59) 184Q7.35) | 0(0.00) 0(0.00) 9(100.00) 0.885
OHIP2 9(4.76) 16(8.47) 164(86.77) | 1(11.11) 0(0.00) 8(88.89) 0.484
OHIP3 50(26.46) 44(23.28) 95(50.26) | 4(44.44) 1(11.11) 4(44.44) 0.441
OHIP4 32(16.93) 40(21.16) 117(61.90) | 3(33.33) 1(11.11) 5(55.56) 0.410
OHIP5 30(15.87) 23(12.17) 136(71.96) | 2(212.22) | 2(22.22) 5(55.56) 0.542
OHIP6 30(15.87) 25(13.23) 134(70.90) | 3(33.33) 2(22.22) 4(44.44) 0.229
OHIP7 25(13.23) 32(16.93) 132(69.84) | 3(33.33) 2(22.22) 4(44.44) 0.182
OHIP8 20(10.58) 25(13.23) 114(76.19) | 2(22.22) 2(2222) 5(55.56) 0.360
OHIP9 24(12.70) 35(18.52) 130(68.78) | 1(11.11) 3(33.33) 5(55.56) 0.206
OHIP10 20(10.58) 17(8.99) 152(80.42) | 0(0.00) 2(22.22) 7(77.78) 0.283
OHIP11 12(6.35) 18(9.52) 159(84.13) | 1(11.11) 1(11.11) 7(77.78) 0.835
OHIP12 12(6.35) 21(11.1) 156(82.54) | 1(11.11) 3(33.33) 5(55.56) 0.102
OHIP13 8(4.23) 8(4.23) 173(91.53) | 0(0.00) 1(11.11) 8(88.89) 0.527
OHIP14 7(3.70) 11(5.82) 171(90.48) | 0(0.00) 1(11.11) 8(88.89) 0.693
3036
3037
3038
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6.4 Discussion

This study is the first to assess the Oral HeRithaed Quality of Life (OHRQoL) of HIVpositive
peoplecompared to HIvhegative individuals usinidpe Oral Health Impact Profile (OHH24) tool

short version in Rwanda. The results revealed pcdHRQoL among HIVpositivethan HIV-
negative people almost dlitems of OHIR14 except OHIP3 and OHIPR14. Similar results were
reported in the literaturd 5,16] HIV infection is known to have a detrimental effect on OHRQoL
and this effect may be explained by the HIV infection role in the development of higher prevalence
and severe common oral disease®4gtly caries and periodontal disease) reported by various
researcherfl8i 20].

The study doe inUgandashowed contradicting results bgporting no significant difference in
OHRQoL among mothers living with HIV compared to Hiiégative counterpari®l]. This
difference may beelated to thefact that pregnant women, regardless of their HIV status, are
exposed twariousoral problems because of pregnancy chafiggs Pregnant women also rarely

look for oral health services mainly because they fear the impact of dental care on future babies

[15,23]

Also, in HIV-positiveand HIV-negative adults, dental cariegre significantly associated with
poorer OHRQoL in all items of OHIR4. Previous researchersuealed the association of dental
caries with poorer OHRQoL regardless of HIV staiid6,21,2426]. Having dental caries is
linked to experiencing various physical, psyidgical, and social problems, mostly based on the
severity of dentlacaries.For example, dental caries impair the ability to eat, do daily activities,

and socialize with others, leading to unbearable j2aii28]

Moreover dental cariesfiect communicationspeaking.and aesthetid29]. Missing teeth may

lead to psychological disturbances such as lowestfem and undermined seifage[29]. In
summary, i f one candét eat properly, sleep,
caries, then general wedking is affectedTherefore, sinceahtal caries affect OHRQoL, there is

a need for oral health policies to ensure the improvement of OHRQoL in the Rwandan population,

especially amongllV -positive people.

Previous studies have also reportbd effect of oral diseases on varioO$1IP domains among

HIV -positive people compared tloe general populatiof®,24][17].

106

perl



3069
3070
3071
3072
3073
3074
3075
3076
3077
3078
3079

3080
3081
3082
3083

3084
3085
3086
3087

3088
3089
3090
3091
3092
3093
3094

3095
3096
3097
3098

For example, a study in Nigeria reported the domain of physical pain to have the highest impact
among HI\fpositive peoplg9]. Another studydonein Saudi Arabia reported physical pain as the
most affected dimension of OHRQ¢@24]. The hidher prevalencef oral halth impact in various
domainsof OHIP may beexplained by theffectof DMF experience, which was found to affect
HIV -positive and HIVVnegative persons in our study significantly. Issues such as painful aching,
lack of comfort toeat, feeling nervous, and selbnsciousness due to oral problems were reported
by participants and are linked to dental caries experience amongdsitive and HIVnegative
individuals. These results call for a combined effort from policymakers, orththhaad general
health teams to ensure oral health progremand strategies to promote oral health and raise
awareness on prevention measures to improve oral treddtied quality of life in general and
specifically for HI\-positive people.

Females in K/ -positive and HIVnegative adults reported poorer oral headtlated quality of
life than males. The literature highlights that males ignore their oral health and rarely visit dentists
for prevention services compared to wonfigd,31] These findings in males may suggest that

males do not worry much or see dental problems as an important issue for their quality of life.

Surprisingly, none of the 14 oral health impact profile items was significantly associated with
periodontal disease assessed through the Community Periodontal Index of Treatment Need
(CPITN). Similarly, some researchers reported no association between periodontal diseases and
poor OHRQo0L[16,17,32]

Pain in periodontal conditiomgrely occurccompared to dental caries. The lack of pain lban
linked totheabsence cnassociation of oral health impact with periodontal diseases reported by
study participants. OHRQoL resulise the outcome of the sedported impact of oral disorders

on quality of life. Participants with painless periodontal disease might be feeling not concerned
about oral issues and do not report the impact on their oral héaltbaidfor most other non
communicable conditions, it is rare to look for medical help if there is ng®ainThere should

be strategies tangage the Rwandan people to dagaontalcheckups on timeegardless of pain

The literature reports scarce research regarding OHRQoL cfdsitive people ancdecommends
more studies in this ard&6,33]. To the best of ouknowledge, there is no single study done in
Rwanda on OHRQoL among Hipositive people. In addition, there is still a lack of oral health

prevention and promotion strategies uniquehts highrisk group of HI\fpositive people.
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This lack of oral health strategiesasbarrierto bettermanagement of HI\positive people in
Rwandabecausecaries and periodontal negatively affect social interaction, leading to chronic
distress, depressipheart disease, and strg9]. Moreover these commoporal diseases affect

vital functions such as breathing, speaking, selection of what to eat, swallowing, daily work,
schooling, and family interactid7,28)]. The results of this study are essential to inform practice
change regarding HIV saces by incorporating oral health components to treat-piSitive
people in Rwanda comprehensively.

6.5 Strength of the Study

To the best of our knowledgéhis is the first study tassesOHRQoL among HIVpositive
personsompared to HIVhegative couterpartiesn Rwandaln addition, this study considered a
comparison group of HAhegative adults, which is essential to understanding the oral health status
of HIV-positive compared tatheir HIV-negative counterpart§.he comparison component is

scarcen previous literature.

6.6 Limitation
Lastly, the study did not look at the association of OHRQoL with ulcerations or infections other
than caries and periodontal diseases which may affect OHRQoL. We recommend future studies to

look at the effect of o#r ulcerations and infections on OHRQoL.

6.7 Conclusion

Our study revealed poerOHRQoL among HIVpositivethanHIV -negative adults. Dental caries
was significantly associated with poorer OHRQoL among -dogitive and HIVnegative
individuals. Oral hedh progranmes are needed to improve the OHRQoL in Rwanda, especially
among people at high risk of developing oral disease, such apd#tive people. More attention
should be given to caries and periodontal disedaether similar longitudinal studiesnd those
that consider people with other chronic diseamesneeded in RwandH.is essential to include
oral health care as one of the components of the medical health care pnegfanHIV-positive

people.
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CHAPTER 7: PERCEPTIONS ON CAUSES AND EFFECTS OF ORAL
DISEASES AMONG HIV -POSITIVE AND HIV -NEGATIVE ADULTS IN
KIGALI, RWANDA: A QUALITATIVE STUDY.

Manuscript to be published

7.1.Abstract

Introduction

Assessing perceptions of oral health can influence the design of interventions to contribute to
guality dentakcare and improved quality of life of patients. Thera lack of qualitative studies

that explored patients' perceptions regarding possible causesffants of oral diseases in
Rwanda.

Aim
The study aimed to explotke perceptionf the participarg on thecauses aneéffectsof oral

disease among HRpostive and HIV-negative adults iKigali, Rwanda.

Method

A gualitative study design using-depth intervews (IDIs)wasconducted among0 HIV-positive

and 11 HIVnegative adults from the HIV clioiof Kigali Teaching Hospital (CHUK). The
interview was conducted in Kinyarwandaing 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. NViveoftware version 11 was used to code and organize the data

Results

Two broad domains and fivithemes emerged from the results. The first broad domain was

Aperceptions on causes of oral diseaseso with
doma n was fAperceptions on oral di sepaywhwlegicalf fect
effectsand social effestthemes.
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Interviewees perceived n d i v factbrs &dletd lack of oral hygiene, older age, delayed dental
visit, negligence, lackf knowledge, poverty, heredity) as possible causes for their oral diseases.
In addition, HI\~positive participantgperceived antiretroviral treatment and HIV infect@sthe
possible causesf their caries and periodontal disease. The reported penmcgpfi@ral disease
effect were physical or functional effects (affected appearance, eating difficulty, pain, difficulty
smiling or laughing,); psychological effsgtheartbreak, being annoyed, feeling inferior, anxiety,
being unhappy, being worried, hopsdeess) and social effe¢avoidance or seisolation, shame

or embarrassment and exposure to mockeries). The summary patterns on percdptical
diseases showed moHkV -positive interviewees reporting physical or functioeffiects and
psychologicaeffects compared to HWiegative counterparts.

Conclusion

Interventions are needed to prevent caries and periodontal diseases and their effects by tackling

various individualandexternal factors thereby limiting physical, psychological and setfiatts
associated with oral diseases. More attention should be given toigkgiroupsof HIV -positive

people.

Keywords: Perceptions, possible causes, commondisalases, HIV, adults, Rwanda

7.1 Introduction

Oral diseases, mostly caries and periddbdiseases, are associated with various problems,
including tooth loss, incapability to masticate or eat properly, adverse effects on systemic health,
affected aesthetics, ' imited suffersd abil.i
psychological wellbeing and economy of affected peoflé3]. There is a paucity of literature
exploring pat of posdsible causessaratfeetgot orab dissases generally and in
Rwandd1]. Assessing these perceptions can influence the design of interventions to contribute to

guality dental care andprove thequality of life of affected individuals.

Caries and periodontal diseases are prevalent, severe, and chaltengiagage among people

generally and those living with other chronic diseases, includingpdiditive peoplg4].
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On the other hand, controversies exist in the published research on possible causes contributing to
the hgher prevalence of common oral diseases amonggdBitive persons compared to HIV

negative counterpar{s].

In Rwanda, especially, studies on oral disease are generally scarce. However, few published
studies on dental and periodontal diseases in Rwanda revealed a high prevalence of dental caries
and periodontal diseases. A study by Janviére and colleagues ind&mditaly hospital revealed

a high prevalence of periodontal disease among particif@{nti their research, HIV infection

was one of the systamdiseases associated with periodontal disef®&edn addition, recent
comparative studies revealed a higher prevalence of periodontal difgeemas dental cariel8]

among HI\fpositive people than HIhegative counterparts in Rwanda.

Nevertheless, most studies done on this matter used quantitative approaches. Understanding
pat i e neptorsof possible causes amdfectsof caries 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 tevs@ 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 percaytibesauses andffects

of common oral diseases among Hpdsitive and HI\fnegative adults at an HIV clinin CHUK

Rwanda.

7.3 Methods

7.3.1 Study setting
The study was conductaalan HIV clinic at Kigali TeachingHospital (CHUK) located in Kigali
city. CHUK is located in the capitalty of Rwanda but site CHUK is a referral hospital it also

receives both urban and rural populations with divbediefs perceptions and lifestyles.

7.3.2 Population

The study population was H¥gositive and HIVnegative adults (aged 18 years and above)
diagnosed with d#al caries and/or periodontal diseases. Participants who did not want their
interviews to be audioecorded and those without caries and/or periodontal diseases were

excluded from the study.
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3331  7.3.3 Sampling techniques

3332 Participants with caries and periodal diseases were purposively recruited from the initial sample
3333 obtained through oral screening at the recruitment level in the HIV clinic of CHUK. This study is
3334 part of a bigger study on risk factors for caries and periodontal diseases. The follausgm

3335 criteria were considered to ensure diversity: HidSitive vs. HIVMnegative; young adults 180

3336 yearsold vs. 31 and above. Purposive sampling for recruitment was carried out until data saturation
3337 was achieved and no new information appeared. ateshturation was reached after Tdepth

3338 interviews with HI\Apositive individuals and 11 HRAegative persons.

3339

3340 7.3.4Data collection method and instrument

3341 In-depth interviews (IDIs) were used to collect information related to the study objeliilge.

3342 were chosen because they are effective in getting respontatentdk about their personal

3343 experiences, feelings, and opinid@$. In addition, respondents feel more relaxed and confident
3344 to express sincerely what they think about a given subject individi@llynterviewees were

3345 asked about their experiences of living with common oral diseases and the possible causes of their
3346 oral conditions. Participants were probed further on provided responses to understand deeper their
3347 perceptions about oral diseases.

3348

3349 Interviewers underwent training about the appropriate use of probing, iterative questioning, and
3350 frequent debriefing to assure quality control measures. Interviews were done by 2 trained
3351 interviewers with a dental bacl@ind, a master's in public health, and previous experience in
3352 qualitative data collection. Interviews were guidedalsgmistructured interview guide to ensure
3353 the consistency and trustworthiness of the study resdlte semistructuredinterview guide

3354 explored t he r es pfpossible catssstedigatsof coenmdn pral diseases they
3355 suffered from in the language themderstood Interviewers were required to recognize their
3356 potential preconceptions and biases "ability to sustain a redlestance[10].

3357

3358 The bracketingmethod was assured by discussing with fellow researchers earlier during the
3359 corceptualization of the research protocol by making notes on existing persewaloints

3360 During data collection, daily discussions occurred to recognize and putlasjgleconceptions

3361 andbiasesamong researchers.
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3362 7.3.5Data management and analysis

3363 Datafrom the participants were transcribed verbatim by the researclhatedthen translated into

3364 English for analysisThe thematic analysis aimed to inductively identify the themes and sub
3365 themes of interest in the data and use them to interpret and nmesleecseesearch dafhl]. The

3366 researchers [JM, YMK] first read the transcripts independently without any codiyivo

3367 software version 11 was used to code and organize theTdetacodebook wasreated by each

3368 i nvestigator ; i nitial 6codesd6 were identified
3369 with finalized codes was used to code the rest of the transcripts. The second level of analysis
3370 included consensus by coders [JM; ¥l on the higherlevel codes, sulthemes and themes

3371 arising from the code&ivethemes emerged that were categorinéaltwo broad domains (Figure

3372  1). Trustworthiness was ensured through the following criteria:

3373

3374 i. Credibility

3375  Credibility refers to the degrae which your research can be deemed responsible and accurate. It
3376 safeguards against subjective experiences, emotions, and perspectives that may otherwise obscure
3377 the true nature of your research sub[@@. Credibility establishes whether the research findings

3378 represent reasonable information drawn from
3379 i nterpretation of t hE] Poaaurtsiudy,icredbility wad observeddy n a |
3380 considering 2 different researchers who independently coded, analyzed, and interpreted data on
3381 perceptions opossible causes ardfectsof oral diseases.

3382

3383 ii. Transferability

3384  Refers to the degree to which the results of qualitative research can be transferred to other contexts
3385 or settings with another group of peoplE]. For our study, a comprehensive and detailed

3386 description of the research setting and participants was done to be able to understand the context
3387 of our research. Also, the description of théadaollection process was detailed.

3388

3389 iii. Dependability

3390 The stability of findings over time. It involvesin-depth methodological description to alloe

3391 study to be repeatefl2]. As recommended in the literature, we also providadn-depth

3392 methodological description to allow our study to be repeated.
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7.3.6Ethical approvals

The ethical approvals to conduct the study were received from the HumaardRegghics
Committee (No M200351) of the University of Witwatersrand, Institutional Review Board (No
573/CMHSIRB/2019) from the University of Rwanda, and the Research Ethics Committee of
Kigali Teaching Hospital (No EC/CHUK/026/2020). The written infornsedisent was obtained
from participants before conducting the interviews and atetiording.

7.4 Results

741Rr t i c iCpasctdrigics
Twenty-one adults, age group -3® years and age 31 years and above (Table 1) participated in

the IDIs until nonew information was retrieved.

Table 7. 1. Distribution of participants in the studyTable

Interviewees groups 18-30 years old | 31 and above | Total =21
HIV -positive 4 6 10
HIV -negative 5 6 11

Regarding the domain of psible causes of oral diseases of common oral diseases (caries and/or

periodontal diseases), two major themes emerged (individual caudexternal causes).

For the second domain on perceptions about oral diseases, three themes identified were physical

effect, psychological effect and social effect as represenmteigurel.

118



3415
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3429
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3431
3432

Oral Diseases

| l

Possible causes of oral Diseases Perceptions/feelings about oral
diseases
1. Individual level 1. Physical /Functional
Causes Effects
2. External level 2. Psychological
Causes Effects
3. Social Effects

Figure 71. lllustration of domains and themes that emerged from data

7.4.1First domain: Possible causes of oral diseases
In the domain of posslib causes of oral diseases, the individual/ and external causes emerged as

felt and experienced by the participants.

Theme 1: Individual level causes of oral diseases

Under this theme, respondents described various indiviélated factors that they peiged as
possible causes for developing their common oral diseases (caries and/or periodontal diegases).
individual causes, interviewees descritbeebehavioural lifestyles that they thought contributed

to the development of dentedries and perioddal diseases. They highlighted dietary habits, oral
hygiene, delay of dental visit or cheaks and negligence among possible causes of their oral
diseases. In addition, participants highlighted older age, lack of knowledge and poverty among

individual cawses of their oral conditions.
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For diet habit, HI\/positive and HIVVnegative participants highlighted consuming sugary foods

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

Al te.(idental caries) was caused by eating too
(A19yearold HIV-positive female).

Al used to be that person who was taking much
(A 50-yearold HIV-negative émale).

In addition, respondents highlighted sweets from fruits, stones within footbaddhat was not

well cookedamong the causes of their oral disease development.

AThefruits that we like to take, such as pineapples, figs, mangos, they are eetyas\d sugary
and | guess that they can also have a negative effect, so presumably they can act as the catalysts
for the teeth di seaegatieeoman)A 42 years ol d HIV

AAccording to what | think, the f orthgdbedalsat we

| used not to have teeth diseases but as we all know, sometimes at high school the food that we eat

i snot ready enough to be eaf{A®yearadddHIVipasitivh as f r

female).

Regarding oral hygiene, intervieweesmtioned not cleanintheir teeth and the use of

inappropriatdoothcleaningmaterialas causes of their common oral diseases.

AThe teeth disease that | am |living with, has
life without cleaning myete t h . I was acting very childishl
brushing my teeth regularly, especially after eatingnd for some reasanthe toothache was
caused by yealold HXWU-positiveAfemald)

AAt my ti me, many kushegahdaoottipasien\lietuset teethesticks.oNe uded
to select soft sticks which were everywhere along the pagrewere 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
har mf u |l oyeardldAIVhé&yative female)

Participants also mentioned delay in dental health seeking as a possible cause of their oral diseases.

They highlighted that they only remembered dentists when their oral needs became severe.
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AYou know tinatRwaenda we dondét go i mmedi ately f
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 cavity has already eenw d e e pear. (A 3

old HIV-negative male).

Respondents further reflected on their neglecting bebies/as another possible cause for their
oral disease.

Al used to be very neglectful, all | dfarddl d do
toothbrush and brush my teeth. (A y®arold HIV-positive female).

Interviewees mentioned older agmong pssible causes for their oral diseases.

AThings are extremely different from how they
up, teeth also tend to become mediocre, the gums also start to get ruined, it is very disappointing
to face that misadventur e, yearodiH¥-hegathvee male.ul d ag

AAre you kidding! We di dn dGoothbkushesamd tacth@paste), weh e m (
were using some thin pi e toetlsbrushésr taodhpadte, onlyéhindi d n 6
pieces of wood and gargle with water, t hat 0s
teeth they were still intact. lsstr t ed t o have the teetdaroldiHéease i

positive female)

Respondents also cited their poverty or finanpiadblemsas a possible cause for their oral

diseases.
APoverty sometimes kil | s, gatedonteethazleaninglallthe kme? wi | |
Where wil.| | (A48-yearoldHIM-negatovenfemale o

fAlt was tough for me to get the money; | was broke to buy even a toothpaste; | was telling my
children, who were supposed to go to school, to usetoilye t o o (A 6byeanotd HB/-

positive female

Lastly, lack of knowledge was among individual possible causes oflisedsaedevelopment as

shown by answers from the interviewees.
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AExactly, i1t did happen t o hrgthatlcamsay isthatthee x a g g
lack of enough knowledge related to how people are supposed to take care of their teeth. May have
pl ayed a (A3Zyearsold llNhegative male

Theme 2: External causes of oral diseases
Under the second domaingtparticipants highlighted issues such as staying in a rural area, effect

of genocide and HIVfelated factors as possible causes of their oral diseases.

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

Aliving in a rural area also sometimes is not
area they never used to care about that, unless may be now they mightamedto be aware,

the gum became swollen and slowly by slowly it removed from the teeth. They told me that it is

Ai fumbi o and told me that they wil!/| bring somg
the gum and they gave me others to drirtkink | might have drunk like ten liters like that. When

they applied them, the following morning ther
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 t

(A 49 years old HIvhegative female)

When asked about the possible causes of her oral conditions, one interviewee perceived the head
injury from the Rwandaenocide perpetrated against Tutsi in 1994 as a possible cause of her

oral diseases.

Al't i s a big probl em; my teeth disease i s a

was wounded on the head. That | snegativefereale).t st a

Different views were highlighted by HFgositive participants regarding Higssociated factors.
Few interviewees perceived ARVs as a possible cause for their oral diseases (dental caries and

periodontal diseases).

A | st ar that therd vas doreething virong with my teeth, when | was taking the ARVs. |
was not supporting them, my teeth would hurt right after taking them and it was an unbearable

pain and the teeth f epbdiivelfemalede. 06 (A 50 years o
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3518 One HIV-positive mrticipant was unsure whether HPélated factors were associated with their
3519 caries and / or periodontal disease development.
3520 AWhat makes mebeforé ligotkhat mmrmationghattthera was something wrong
3521 with my blood (meaning HHAfection ) I hadndét had aDuyng pydthb!| e m
3522 pregnancy that is when | found out. | went for the antenatal care, and | had not started to
3523 considerably suffer from the teeth. | was told that | had been infected by the virus, my teeth were
3524  still fine, but what | do remember is that, during that pregnancy, my teeth were exbaictein
3525 still not able to link one disease to another, it was vague, because | also remember that | used to
3526 feel slight tooth pain, even before the infection was discoveted ( A 4 7  ypostives
3527 female).
3528 Table7.2. Summary of intervieweesOd responses
3529 diseases
Themes about possible causes of oral diseases
HIV status Indiviual causes External causes
HIV - positive XOOOOOXXX XX
XXXXXXXXX
HIV - negative DO 00000004 XXXXXX
XXXXXXXXXX
XXX
3530 x stands for the number of frequency interviewees indicated possible causes of oral diseases under each theme
3531 category
3532
3533 7.4.3 Second domain: Perceptionsibout effect of oral diseases
3534 HIV-positive and HIVnegative adults expressed their perceptions on having oral diseases (dental
3535 caries and periodontal diseases) throtighfollowing main themes: Physical/ functional effect,
3536 psychological effect, and soteffect.
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Themel: 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, inabititietor

laugh awl pain.

AThey (caries) make me | ook as i1if | am toothl
lady famous in local movies known of speaking and looking funny because she lacks all her teeth)
who was edent ul otwsegativgntal®). years ol d HI V

A Tehconsequence is that my cheeks keep on falling more and more, because as the teeth go out,
the appearance becomepositveanle). (A 34 years ol d H

In addition, all participants reported difficulty in eating various kinds of food due to cariks and
periodontal diseases

Al am talking about meat, cassava, all those

stuff | ike the sugarcane | caegétivefemale.l | y try t

Al cannot chew the sugar canand | sed to,no more eating sweetcqrhc an 6t t ake meat

bone and so @A 34 years old HI\positive male).

Participants also expressed that they could not smile or laugh as they wanted due to caries and

periodontal diseases that made their teeth umtttea

AYou donodt f eel free. When you want to smile
| aughing | i ke ot heternsgatdeofémal@)A 49 years ol d HIV
A Nolwardlylaugh | donét do it | ike | wusedi w0 whAen n

34 year spositieelmdle).HI V
Furthermore,respondents experienced pain due to common oral diseases. They experienced
double pain, including pain during tooth extraction and the pain (described as emotional pain) of

losing their teeth.

Alt veay painful I couldnét help it, it reall
When something metallic touched that toot h, I

19 years old HIvhegative male).
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ASo you wunder s teawvil Haventmdsal with dotibée @dins the firstrone 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 t hepoditvedemdle) (A 50 years

Theme 2: Psychological eftt

ol d HI

For this theme, IDIs interviewees reflected on psychel@igted matters they faced as a result of

living with oral diseases (caries and periodontal diseases).

Affected appearance, annoyance with the presence of oral diseases, broken heart due to ora

diseases, feeling inferior, anxious, unhappy, wang hopelessRegarding appearancall

participants reported that their look or appearance was affected due to teeth or gum; they felt

unattractive and had fallen cheeks resulting from tooth loss.

HIV -positive living with caries and/or periodontal diseases reported that they were annoyed by

these common oral diseases.

Al't has been very

annao

ying to see

my gum getf

there were always some food reststtvare remaining in those cavities, leading to that severe

pain.o (A 34 years old HIVpositive male).

il am very annoyed

years old HIVVPositive male).

bec

ause my teeth ar

In addition,interviewees highliglgd that they had a broken heasta result of caries and/or

periodontal diseases.
ALook, I mi ght be
your teeth and ask

negative female).

wi t h

you

ATeeth problems broke

peopl e and

when

e

br ok e

you | a

wha't happeearsad HIVAt t ha

mpositivesfeamale) o .

(A 50

year s

Moreover,interviewees reported that they experienced feelings of inferiority and lack of pride due

to caries and/or periodontal diseases.
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ATo belhwaseshpt proud of myself o (dunegatve hol e

female).
ASince my early childhood, | couldndét stand tF
them to be, it was maki ngoldie/tpdsievefemale)er y i nf er i

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).

AWell! There is always heBnabnhkeetgetbowit!| howei

years old HIVVnegative male)

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

diseases.
| see them (teeth) badly; | a megatvémal®).appy with
A | canodét be happy with missing teeth, and the

years old HIVpositive male)

Some respondents were worried about losing their teeth due to caries and periodontal diseases and
that common oral disease ght result in oral cancer§Some HI\tpositive interviewees were

worried about interactions with other due to toothless.

AThere are a | ot of questions that | al ways h

toothless in case all the teethwouklbt aken out 0 (-nkgatw@maleear s ol d H

ANowadays the fear of oral cancer is hunting

this upper tooth when usually it is this lower anterior. | kept thinking that this might be oral cancer

uptot he time it busted. But even now +dnegaive st i | |
female).
A | was having that kind of feeling wondering

|l ooking toot hl e s-positivéfédmale)0 years ol d HIV

Lagly, one interviewee experienced hopelessness and wished to die due to common oral diseases

(dental caries and periodontal disease).
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Sometimes | am full of sorrow because | know where my teeth problem is coming from (genocide
head wound). | keep thinkindpaut it and feel desperate, saying to myself that it would have been
much better if | died instead of living with such a handicap. (A 38 years olashétjstive female)

Theme 3: Social effect
For social effect, participants expressed isolation/ avoidaficsocial interactions feeling

ashamed and exposure to mockery as effects resulting from their oral diseases.
Respondents of IDIs reflected on sslblation due to caries and periodontal disease effects.

Al't I s not easy. lcanoioinmpeers withdubwearihg a lprosghésis.titesat h
probl em. Another thing, you cannot tell everyc
(A 28 years old HIvhegative female.)

Al used to be a member of thahleantake@micropbandand i g h't
sing anymor e Ab(0yeats®ld Hi\pdsitive femaled . (

In addition, HI\-positive and HIVVnegative respondents reflected on experience of feeling shame,

hiding teeth and embarrassment as a result their oralsdisg¢caries and periodontal disease).

AfSee, you cannot even kiss your | over, i n the
side |I feel very as-Jpmitvefemad ( A 50 years ol d HI
AThese days | am glad thhits)] earl|l mgomatt ek maw

after this (meaning after COVHR9 pandemic). It (face mask) has been a solution, sometimes |
tell myself that God did this to help me stepping out, othedtwisewo ul dndét b.egA seen |
50 years old HIvposiive femalg.

Interviewees also highlighted the experience of being mocked by others due to the problem of

caries and/or periodontal diseases.

AAnot her area in which my teeth are hindering
reaction toward me. In their conversations they can mock me and point at me, saying: look that
young man, he is edentul ous, he | ost his teef

negative male)
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3647 Table 7.3. Patterns comparing HIV-postive and HIV-negat i v e

3648 regard to perceptions of oral diseases effect.

i ntervi eweesbd

Themes from perception of oral diseases
HIV status
Physical/functional effect Psychological effect Social effect

HIV -positive XXXXXXXXXX XXXXXXXXXX XXXXXXXXXX

XXXXXXXXXX XXXXXXXXXX X

XXXXXXXXXX XXXXXXXXXX

XXXXXXX X
HIV -negative XXXXXXXXXX XXXXXXXXXX XXXXXXXXXX

XXXXXXXXXX XXXXXXX XXX

3649 X stands for the number of frequency interviewees indicated perceptions on oral diseases under eaatetiaye c
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7.4 Data visualization

Physical /functional
effect

Psychological
effect

Figure 7.2. Data visualization diagram about perceptions on possible causes and effects of oral
disease

7.5 Discussion

7.5.1 Possible causes of oral diseases
This study eplored perceptions about possible causes and effects of caries and/or periodontal
diseases on HI\positive and HIVVnegative adults.
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The study is the first to consider qualitatively, the perceptions on possible causes and effect of oral
diseases among Hgositive and HIVVnegative 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 factmng igh rural area,

HIV -infection, genocide and poverty, busy work) as possible causes for their oral diseases (dental
caries and/ or periodontal diseases). In addition to the common factors, sonrmosiive
participants perceived HFvelated factors (iisg ARVs and HIV infection) as possible causes for

their oral conditions.
7.5.1.1individual levelpossible causes for oral diseases

As per the literature, individual famts such as behaviours and dife factors play a significant

role in caries andgriodontal development. As reported Byt e f amd @olléhgues, sugary diet

and poor tooth brushing habits are among the main risk factors for caries develofi@gnts
Similarly, the behavioral factors were perceived to be associated with caries and periodontal
diseases. HalCollin and colleagues also reported sugary diet and lack of oral hygiene among risk
factors for dental carig44]. In addition, our studfindings were similar to a study by Versa and
colleagues in Ethiopia, whicdhowedarelationbetween dental caries with a lack of toothbrushes,
consumption of sugary food, and low incofhB]. Same as dental caries, poor oral hygiene, poor
work flexibility (busy work), and dietary factors (sugary, inadequatg,distre reported among

risk factors for periodontal disease developnjé6i.

In addition,older ageand HIV-related factors (ARVs)rose as one of thgerceivedrisk factors
contributing to the participantsd common or al

and colleagues who found older age to be significantly associated with oral diseases.

Fokam and colleagues also @msized the role of systemic diseases (mostly those that decrease
the Immunity system capability) regarding common oral disease development. For example, HIV
infection is reported to be a risk factor for periodontal disefsgs 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-gitgival bacterig18].

Heredity was also highlighted among possible causes of common oral diseases for our study.
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The literature highlights genetics as one of the determinants of highly prevalent oral diseases,
mostly dental caries, periodontiikease, and some oral candd®. Various suggested genetic
differences exist in caries susceptibility, especially between Africans and Cau¢agjafns The
literature highlighted different genes and g@netein networks associated with protection or risk

of dental caries[19,21] Those genes are related to enamel formation, development and
mineralization, host immune response, and the composition of $aliyaConsidering genetic
factors, there is a need for contextual strategies to promote oral health, especially in African

countries, including Rwanda.

7.5.1.2External level causes for oral diseases

One interviewee perceived genceids a possible cause for caries and periodontal diseases she
experienced. The respondent expressed that the head wounds she experienced during the genocide
against Tutsi were the main possible cause for oral conditions (Dental caries and periodontal
diseaes) she suffer from. These surprising results are plausible and should not be ignored because
previous studies have linked traumatic head injury to dental caries and periodontal {i&ases

This relationship can be explained by the inability to do proper oral hygiene, thrgquosatic

anxiety, depression, and distress that deectindividuals' behaviars towards oral care.

Despite this arising from a single participant, this provides information on possible effects of these
external factors on oral health. Rwanda had a unique experience in Africa of passing through
genocide ad the consequences of genocide on general health are numerous. Korman highlighted
thatthe genocide has left scars that are not only mental but physical 483yeTherefore, oral

health interventions should consider thequeiness of Rwanda's context for effectiveness.

In addition, HI\-positive and HIVYnegative respondents of IDIS, perceived livingunal areas

as a possible cause for their oral diseases (caries and periodontal diseases). Researchers have
documented sintar results about disparities in distributions of caries and periodontal. People from
rural areas are more affected by dental caries and/or periodontal diseases mostly due to
inaccessibility to oral health services, low see@mnomic status, and low edtioa level[24]

[25]. Therefore, interventions specific to rural populations are essential to ensure good oral health

in rural areas.
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7.5.2Perceptions of particpants on effects of oral diseases.
The reported perceptions of oral diseases amonggéltive and HIVVnegative interviewees was
through physical and/or functional effect®articipants reported that their appearance, eating,

smiling or laughing, wereagatively affected and that they experienced pain from oral diseases.

Interviewees also highlighteghsychological effectsof oral diseases including heartbreak,
annoyance, feeling inferior, anxiety, unhappiness, worry, hopelessness, and unhappingss. Lastl
participants of IDIs interviews experiencedcial effectsincluding avoidance or seiolation,

embarrassment or shame and being mocked.

In line with our study, scholars have also reported the effect of having caries and periodontal
diseases onhysical, functional, psychological, and social lif28]. Similar to the findings from

our qualitative study, the literature highlights that dental caries and/or periodontal diseases lead

to pain, suffering, psychological embassanent, social deprivation, difficulties in eating various

foods, affected welbeing, and this causes individual and collective dami@§gsFor example, a

study by Shahzad and colleagues reported sadness, sleeplessness due to pain, shame, and difficulty
living and working as consequences experienced by people affected wighacattier periodontal
diseaseq31]. This effect indicates the importance of considering oral health interventions'

physical, psychological, and social components.

7.6 Conclusion

According to study results, HPgositive and HIVnegative adults reported various indivadu

level, and external level factors as possible causes for caries and periodontal diseases they were
suffering from. Also, HIVpositive and HIVnegative participants experienced physical or
functional, psychological, and social effects due to havingdisahses with more patterns in HIV
positive interviewees. Therefore, oral health interventions are needed to prevent caries and
periodontal diseases and promote oral health among Rwandese especially thosesk sugh

as HIV-positive persons.

7.7 Significance and implications of the qualitative findings

The findings of qualitative study provided insights to better understand perceptions of interviewees
with regards to reasons of common oral diseases (caries and periodontal diseases). The qualitative
approach helped explore different viewpoints relating to perceptions on reasons of caries and

periodontal diseases among Hpésitive and HIVVnegative persons. The results of qualitative
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study have also complimented and enforced the findings of quantitdbiee Moreover, the
approach assisted to uncover new unexpected findings regarding the perceptions on reasons of
common oral diseases among study participants. Further, qualitative study figaMegmsights

about the gapf research to be conducted.
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CHAPTER 8: INTEGRATED DISCUSSION OF RESULTS

8.1 introduction

The results showed a higher prevalence of dental caries and periodontal diseasepasitivi®y/
persons compared to HMegative participants and the difference was statistically significance.
The risk factors that were significantly ass@ated with dental caries in HHgositive andHIV -
negative personsere being female, frequent dental visits, detectable Rixg load and frequent
dental visits and the age range of@Brespectively. Also, beingale and older ag86+ years
old), mot having or completing elementary school and unemployment asseciated with

periodontal disease in our study.

Although quantitative results did not show significant results about sugary diet, lack of oral
hygiene, and delayed dental visits, qualitatinterviewees' responses confirmed rigdationship
mentioned aboveH|V -positive and HIVnegative interviewees perceivedlividuallevelfactors
(sugary diet, lack of oral hygiene, delayed dental visits, negligagesHIV -related factors and
heredity) and external factorgénocide effectpoverty,living in a rural area, busy work) as risk

factors to theidentaland/ or periodontdiealth

Quantitative and qualitative study results showed the impact of oral diseases on the affected
individuals. Quantitative results revealed poorer oral headlated quality of life through
functional limitation, psychological discomfort, and physical disability, and -pib€itive
individuals were more affected than HiNegative individuals. Qualitative findings pgorted
guantitative results since the reported lived experience was through physical or functional effects
(eating difficulty,pain difficulty smiling or laughing, and pain); psychological impact (twaak,

being annoyed, affectedppearancefeeling nferior, anxiety, being unhappy, being worried,
hopeless and unhappiness) and social effect (avoidareeifisolation, shame and exposure to
mockeries)

8.2 Dentalcaries and associated risk factors

Similar to the findings of our study, a higher prevade and risk of dental caries among HIV
positive people compared to the general population was reported by other resdai@jdrs

developed and developing countrj@gsii 6].
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Rwanda generally lacks robust oral health preventive services, specifically foemidtved

people. Despite its apparent effort to improve HIV services in Rw@pdhere is a gap regarding

the programmeto raise awareness to imfo the community (especially those at high risk) about
dental caries risks and effects. The problem of lack of understanding about the risk of dental caries
and good oral health practices was also supported by the results from IDIS interviews.

During indepth interviews, HIYposi t i ve participantsd respons:
knowledgeabout the risk of oral diseases and the good practice of preserving good oral health.
ABut um, I canodot be 100% sure of whreskandtlaused
di dndt knbwhivh d34yetaraldHI\VApositivemale).

Some of the study respondents showed a lack of awareness of the diet harmful to their dental
health. They thought thatweetfruits such as pineapples, mangos and €igald camage their
teeth. Others argue that oral diseases are ca
is a Kinyarwanda term that is commonly interpreted as any disease attacking teeth or surrounding
features) and further said that teeth were desttdyy stones in the food such as corn that they

eat.

AThe fruits that we | i ke to take, such as pin
and | guess that they can also have a negative effect, so presumably they can act as the catalysts

for the teeth diseas@A 20 years old HIVpositive female).

ANo | dondét, | still candét understand what ma
Ai fumbi 0 [ Ki nyar wa n dheanahyedental ahdngan diseaae$, butitdl mod/ 1 t o
am stil | conf used | don 6yearkold bilWpositikedfeamale)t | s al |

The literature recommends oral health programnappropriate for HIpositive individuals[8].
Currently, these oral programs are lacking in Rwanda. Hence, there is a need for oral health
progranmes that can promote the oral health of Rwandese, especially amongadsitwe

persons.
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The literature revealedeer caries prevalence in Hipositive people compared to Hivegative
individuals in areas where oral health strategies and progearare available to target HiV
positive people and give them timely access to regular oral health education and preventive
services. For example, in a study done in South Africa,-pid€itive younger adolescents reported
lower caries prevalence than those of undiagnosed school clifir&wanda should learn from

such successful oral health prograes to mitigate barriers to appropriate and timely oral health

services

In our indepth interview, HIVpositive and HIVnegative participas supported the argument
regarding barriers to orakhlth care services in Rwanddney reported that they had experienced
various transfers before receiving the dental treatment needed due to a lack of dental equipment in
the various hospitals they wisd.

Al used to have a problem with my atthesédsgital | wa s
(one ofthe District hospitalsin Rwanda), and they told me that my teeth had little cavities, and
they werenodt capabl eerredito GHUKe(areferral gnd tedcleing hosgital g ot t
in the capital city of Rwanda), and the answer was still the same, | went to Kanombe (a military
hospital in Kigali City)andt hey al so tol d me that they coul dn
hospitd (a referral and teaching hospital in Kigali city), and it is there that | got the treatment of

my two lower teeth, | will show them to you. At that time, they used what they call amalgam, and

the probl em was 3%ydroldeHlV-negativemble).n o wo ( a

In addition, responses from-depth interviews supported the argument about the lack of

accessibility to oral health services for people living in rural areas.

AThey extracted that one (tooth) and then a second one and a third one, | thihkibegiready
extracted four teeth but the initial cause was that [Livintherural area and not having access
to quality dental care]. Maybe if | had been treated at first, especsitigel was still young,
maybe | would not be in such current cormit The gum never returned where it was removed,

|l eadi ng to ot hd%yeaeol HIY-pogitivefantale)s 0 ( a

The quaritative results showed a higiievalence of HIVpositive and HIVVnegative respondents

who frequently visited dentists. The liteuee reported similaresults[10,11]
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3991

In our study, missing teeth due to caries (M) was the most prevalent component of DMFTfor HIV

positive and HIVnegative participants.

A higher prevalence of missing teeth due to caries implies that partEipeek access to oral
health services at an advanced stage where it is difficult to save theortdeththe dental service

is unable to place restoratiorkhis issue also suggests the lack of awareness that wasugihgv
highlighted.The results fra the qualitative part of the study provide more insights into why we
had more Missing teeth due to caries (M) comparedtwéhemaining DMFT components. Some

of the explanations reported included the lack of awareness about existing dental treatoment opt

ABut | always go to the dentist and tell them
tooth removal and suggest that t helfpebastccure be f i
fora tooth is to pull (ai6lyeasswltd HYpesitive iemade). i t 1 s pain

Also, the responses from IDIs revealed a lack of dental ehpslkand delayed dental treatment
among participants. Some respondents reported that they never go for dentaipshaokl only

visit dentists in case ofrpblems.

ANo. Never [ expr essi adpnta dheclup). Ve enly remender demtal nt  f «
professionals when we have a problem. We remember health professionals when we have a
probl emo (a 4nBgatyeemaley ol d HI V

On the other hand, thegher prevalence of caries experience among participants who frequently
visited dentists may suggest their poor oral healthsaeking behaviar. The issue of poor oral
healthseeking behaviar was previously discussed in the literature, especially arpengle in
Subsaharan Africa, where oral diseases are overlooked by the general population and people only

visit dentists in emergencies and for symptomatic regd@js

In our indepth interviews, partipants supported the above argument by reporting that they
consult dentists when oral diseases become severe.
Alf it (pain from dental caries) gets worse be

on the upper side, | can plantogotheredte nt i st ) 0 ( a-negdiveynalgr s ol d HI
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3992 AYou know that here in Rwanda we dond6t go 1 mmi
3993 pain and you delay, thinking that it is not serious and sometimes the pain gets relieved; but when
3994 vyoufinallygof or treatment, they tell you that the c:
3995 old HIV-negative male).

3996 Older age was significantly associated with dental caries. Previous research from developed and
3997 developing countries supported our resylt8,14] Older age was highlighted as a risk factor for

3998 oral diseases by participants who hadl@pth interviews.

3999

4000 " Thi ngs they ar e e wtheyaused tope ddring the ehildhood, asfwe keep h o
4001 growing up teeth also tend to become mediocre, the gums also start to get ruined, it is very
4002 di sappointing to face that misadventure, I wi
4003 male).

4004 However,some researchers found contrasting results where youngdfades34 years oldyere

4005 associated with a high prevalence of dental caries compared to prevalence rates in adulthood
4006 (035 vy e[45]. Vanidusi fctors across communities, behardgp and lifestyles may explain

4007 this differene. For instance, in some countries, factors such as an increase in sugary diets in young
4008 people, unavailability of preventive services, lack of awareness on how to do good oral hygiene,
4009 and high cost of dental treatments expose young adults to moretbanethat found in adults

4010 [14].

4011 Detectable HIV RNAviral load was significantly associated with dental caries among HIV
4012 positive respondents. Comparable results were reported in the litdBafi@iel 8]. These findings
4013 may suggest that dental caries can affect the immunity ofpdiaitive persons. However, our
4014 crosssectional study design could not establish a causal relationship, flinther studies are

4015 needed to give more clarifications on the mechanism of this relationship.

4016 In the indepth interviews, some HPgositive persons supported our findings by reporting that

4017 HIV-related factors, such as Amatroviral treatments (ARTontributed to developing their oral

4018 conditions.

4019 Al started to feel that there was something w

4020 was not supporting them, my teeth would hurt right after taking them and it was an unbearable
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pain and the teetfelt loose. Afterwards, my molars started to have holes, even when it was not

painful, | could chew something hard and when

HIV+ female).

In addition, previous studidimked a reduction in saliva floknown as xerostomia to an increased

risk of caries among HI\positive persons with immune suppresq®i9]. Therefore, Rwanda's

health policymakers should ensure contextually appropriate strategies to prevent oral,diseases
mostly caries and periodontal diseases, among pt$itive persons.

8.3. Discussion of results on periodontal status and associated risk factarsong HIV-

positive and HIV-negative adults.

Regarding periodontal diseases, the quantitative part oéttidy showed dental plaque (PI)
categorized as fair to poor, dental calculus (which was the most item of community periodontal
index of treatment need (CPITN) recorded), and clinical attachment loss (CAL) as main
periodontal problems among Hipositive andHIV -negative persons. HPgositive were more

affected by periodontal diseases compared to-hdyative individuals.

Similarly to the results of our study, various studies have highlighted increased periodontal
diseases among H¥infected people compateo HIV-negative one§20i 22]. Again, the main
periodontal problems reported by participants in otat@pth interviews were gun swelling, gum

bleeding on brushing, and attachment .loss

A Wh éam cleaning my teeth | can really notice the blood from the gum. Sometimes you can think
that it is coming from the throat when it is only coming from the gum. Reason why a good oral

hygiene i s par amo u-mdgative(malesy 2 years ol d HIV

A S o mestlisufiered from gum disease where it was swollen, and it bleed whenever | was

brushing, because there was s o npedtveimalgs). wr ong

Our quantitative study revealed poor oral hygiene, evidenced by dental plaqud.leentais

the source of microorganismeesponsible for gingiva inflammation, which subsequently
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progresses into severe CAL that can even lead to toot[2Bjs$racticing good oral hygiene can
easily prevent severe periodontal conditions that have an urge effect onathg ojulife of
affected individués. However, the findings in thstudy emphasized the laof awareness about

risk of commororal disease and misunderstanding about the use of existing oral health services.

In addition, respondents highlighted thdayein accessing dental services due to a lackeotal
infrastructure which led to transfers in distant areas. Thus, it is necessary to ensure oral health
strategies that can engage people in Rwanda to practice oral hygiene. There is alsda need
advacate for decentralization of dental services amthave oral health care services within the
existing HIV treatment programes.

Regarding CPITN, most HR¥positive and HIVYnegative participants needed professional dental
scaling and mal hygiene instruabns (TN2).No study has been done in Rwanda regarding this
matter among HIYpositive people. However, similarly to our findings, previous studies done in
the general population of Rwanda reported consistent r¢2d]t$25]. For example, Rwanda'’s
national oral health suey results reported that up to 60% of participants had dental cal2dlus
Another study in Rwanda military hospital revealed that almost half (50%) of participants had

dental calcula[26].

In developing countries, many econormgdated factors, including shortage of dental personnel,
unavailability of oral health servicepoor working conditions, late visits to dentists with
emergency oral cases presentation, the lack of adequate oral health promotionmpesgiam
priority to oral health, lack of reliable data related to oral health, and inequality of oral health
predigpose people to common oral diseala8 29] [28]. Rwanda also faces similar oral health

problems, as reported by the Ministry of He488].
The results from wdepth interviews revealed that less attention is given to oral diseases, as

evidenced by participant's responses. In addition, jjaatits expressed the lack of oral care due

to inaccessibility and lack of oral health information.
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AOn my side, when | think about since when |
teeth disease from my tender age like when | was inapyirsix, living in a rural area also
sometimes is not easy. At first | suffered from the gum and in that rural area they never used to
care about t hat énedathefdtale)year s ol d HI V

AThere was some fuel at h otmwallow it right aveay, &and thenn g a
spit it. Some people had advised me to do suc
HIV-positive female).

Being older (36+ years) and being of male sex was significantly associated with periodontal
diseases.Evidence showed similar results that male sex hormones (testosterone) suppress
immunity more than do female sex hormones (estrogen) and predispose males to periodontal
diseases than femalgxl]. In addition, females are moreettive to oral hygiene than malg].
Moreover, various published research highlights that as a risk facteeriodontal diseas¢33]

[34].

In the reponses from wdepth interviews, adulthood was perceived as a risk factor associated

with dental problems:

AAre you kidding! We didndét know about t hem,
know about toothbrush or toothpaste, only thin pietds wood and gargl e with
But astonishingly, when | started to brush my teeth they were still intact. | started to have the teeth

di sease i n t hgearaadHIVpositveofenale)( A 47

8.4 Discussing impact of common oral diseas@n oral health related quality of life

The quantitative results revealed that Hiv'sitive people had poorer oral healdtated quality

of life than HIV-negative individuals. Matching results were reported in the literature. For
example, various resezdners supported our resuld$],[36]. Nevertheless, a study done in Uganda
found no significant difference in OHRQoL among mothers living with HIV compared te HIV
negative counterparf87]. This difference may be due to pregnancy changes and batavio

predisposing pregnant women to periodontal diseases regardless of their HIY3&&8.39]

As shown by other researchdf36,37,4043], the results of our study revealed a significant
association of dental caries with poorer OHRQoL in all items of GHIPHIV-positive showed

poorer OHRQoL regarding Physical pain, psychological discomfort, and physical disability.
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Unexpetedly, none of the 14 oral health impact profile items was associated with periodontal
disease assessed through the Community Periodontal Index of Treatment Need (CPITN). These
findings may be explained by how periodontal disease develops silently s d¢éim symptoms

compared to dental caries.

Periodontal diseases often progress slowly, without clear, apparent signs and symptoms, especially

in their early stagejgi4].

Also, our study's most prevalent component of CPITN was dental calculus. Dental calculus is
painless compared to dental caries. Moreover, atiigipants were more concerned about dental

pain and affected appearance. Hence, the respondent could not have seen dental calculus as a
problem to their OHRQoL. Therefore, interventions that ensure oral hygiene practice and timely
dental visits are esseal in Rwanda, especially among higkk populations such as Higositive

people.

According to results dDIs, participants experienced physical /functierelated, Psychological,
and social effects. Thllowing are examples where participants repdrtheirexperiences on

oral diseases:

IDIs interviewees experienced an impact on their school performance due to caries and/or

periodontal diseases.

Al ot was very annoyi ng, I remember that somet
guestionnaire,l was finding some of the questions very difficult because, contrary to my

classmates, | had not been there when those things were taught and | could fail, or get less marks

required to advance, Sso0o you unndgativsrilgnd how it
APersonally there are different huge opportun
a question in class, I had to r emai npostvel ent a
female).

During IDls, participants highlighted ththey could not eat properly due to dental and periodontal

diseases.
AWhat | can tell you is that when a person i s
pain, so that they candét evewrmosdgvemae). drink a
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AThe side which was treated is the one | wuse.
cannot chew well the food and grind them properly and it makes the digestion awkward. Either
hot or cold foods or dr iVWnkgativeemake). pai nf ul o6 (a 3

Also, interviewees reported that oral diseases affect their social interaction.

AAnot her area in which my teeth are hindering
reaction towards me. In their conversations they can mocknugoaint at me, saying: look that
young man, he is edentul ous, he | ost his tee

negative male).

Participants also discussed their experience with the economic impact that oral disease has,

especially for pedp with low resources and those who hardly access oral health services

AThe very first consequence | can talk about
in order to pay for his daughterods dedihal tre
other stuff were spent just for the treatment, and the latter was something which was persistent,

you had to go for it over and over again. Personally there are different huge opportunities that |

lost, even at school, | was afraid to ask a questioclass, | had to remain silent and passive all

the ti meo ( a-n&dtiveffemnale).s ol d HI V

According to responses from IDIs, dental and periodontal conditions contribute to an unhappy

life and selfconsciousness about future life.

ATher e af guestians thabltalways have on my mind, wondering how it can be if | turn
toothless in case all the teeth would be take:l
you werendét born I|ike that, it malkleso s(oaneddh ey

old HIV-negative male).

Participants expressed how they experienced anxiety and worry about losing teeth without being
able to afford the artificial ones. They wondered how their appearance changed (look old) due to

losing teeth.

A We [THerke is always an anxiety about how it will be when the teeth will be taken out and you

dondédt have the means that would help you to bt
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old person while you are not. You understand, it is very uncomfoab (a 42 -year s

negative male).

The literature highlights a need to do OHRQoL research amongpH$itive persons and
emphasizes the importance of doing[48]; [36]. To the best of my knowledge, this is the first
study to look at OHRQoL among Hipositive persons compared to HAégative in Rwanda.

In addition, there is no prograneto promote oral health amg highrisk groups of HI\fpositive
personsThis lack of OHRQoL information is a serious issue because poor oral health interferes
with the general welbeing of HIV-positive people.

Caries and periodontal diseases negatively affect physical, psyclatl@gid social welbeing.
Therefore, ignoring their effect on Hipositive persons means the lack of comprehensive
management. Hence, Rwanda's health policymakers and other stakeholders should be well
informed and engaged in promoting oral health seryiesgecially among higtisk people such

as HIV-positive persons.
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CHAPTER 9: CONCLUSION AND RECOMMENDATIONS

9.1 Conclusion on cental caries and associated risk factors

Overall, the prevalence of dental caries was higher in-ptisitive than in HlVnegative
participants. The reported higher prevalence of caries inpt$itive persons was associated with
being female, detectable viral load, and frequent dental visits. Therefore, there is a need for
effective oral health interventions specific to Hpdsitive individuals in Rwanda to raise
awareness of the risk of dental caries and provide preventive oral health services among this
population. There is a need for effort from policymakers and stakeholders to integrate oral health
care services within HIV treatment pragmes in Rwanda. We furthermore recommend further
prospective studies that will analyze in depth the strength of the association of caries with different

factors among HIWpositive persons in comparison to Hiegative individuals.

9.2 Conclusionon periodontal diseases and associated risk factors

This study also revealed poorer periodontal health amongpdBitive participants than in HV
negative persons, evidenced by Pl and CAL. There is a need for a collaborative effort to establish
programs for egular and timely screening and management of periodontal disease amaeng HIV
positive people in Rwanda. There is also a need to develop comrbasiy oral health education
progranmes to encourage oral hygiene practice and regular dental visits for pgabsgoreening

among the Rwandan population. Further studies are recommended for the rural population in

Rwanda.

9.3 Conclusion onOral Health-Related Quality of Life and associated risk factors

Our study revealed poor OHRQoL among Hbdsitive and HIVnegative adultsA higher
prevalence of HIV-positive personshad poor OHRQoL compared to their HIV
counterpartsDental caries was significantly associated with poorer OHRQoL among HIV
positive and HIVnegative individuals. There is a need for oral hepfitgranmes that aim to

improve the OHRQoL in Rwanda, especially among Hbsitive individuals.
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4355 Further similar studies are needed in Rwanda, especially among rural people apdskiité

4356 Rwandan adolescents. Furthermore, we recommend further studiesvith consider the

4357 assessment of OHRQoL jpeople with other chronic diseasefRwanda.

4358 As suggested by other researchers, it is also essential to include oral health care as one of the
4359 components of the medical health care prognasnfor HIV-positivepersons in Rwanda.

4360

4361 9.4 Conclusionabout perceptionson paussible causes and effeof oral diseases amongllV -

4362 positive and HIV-negative adultsin Kigali, Rwanda.

4363

4364 According to study results, HRgositive and HIVVnegative adults perceived variousdividual

4365 level and external level factofer caries and periodontal diseasgsvelopment Also, HIV-

4366 positive and HIVVnegative interviewees experienced physical/functional, psychological, and social
4367 effects due to having oral diseases with more patterns irgdBitive interviewees. Interventions
4368 are needed to prevent caries and periodontal diseases at the indandwedternallevels to

4369 improve oral healtiielated quality of life for HIVpositive people and Rwandese at more

4370 prominent.

4371
4372 Overall, he RwandanHealth service lack baseline data for planning for oral health and

4373 incorporating the plans into general health. Therefore, this study was important to provided
4374 baseline data to fill the knowledge gap on the status of common oral diseases (caries and
4375 periodntal diseases) and associated factors amongpdbitive adults compared to Hiegative

4376 individuals. This baseline information was also important because it informed policymakers and
4377 other stake holders and gave them insights to ensure oral healtissrated programs that can

4378 promote oral health for HApositive people in Rwanda. Moreover, this study gives insights to
4379 other oral health researchers in Rwanda to do more oral health researches that can positively impact
4380 oral health policies in Rwanda. 0

4381

4382

4383

153



4384 APPENDICES
4385

4386 Appendix 1. Ethical Clearances
4387
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Date of Approval: The 23" December 2019

Expiration date: The 23" December 2020
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4393 Appendix 1.2. Ethical clearance from the University Witwatersrand
4394

UNINVERMIY O T
WITWALL RSRAND
IO IEANNESBURG

} HUMAN RESEARCH ETHICS
é COMMITTEE (MEDICAL)

Office of the Deputy Vice-Chancellor (Research & Post Graduate Affairs)

T0: Ms J Murereraho
School of Oral Health Sciences
Department of Community Dentistry
Dental School
Univarsity

E-mail: jmurerprehed@cartafrica org
ccC: Supervisor: Professor V Yengopal and Dr Y Kolisa
<Veerasamy Yengopal@@wits nc za>
and <HREC-Medical ResearchQffica@wils 8C 28~
FROM: lain Burns

Human Research Ethics Committee (Medical)
Tel: 011 717 1252

E-mail lain Bums@wits ac.za
DATE: 2020/07/15
REF: R14/49

PROTOCOL NO: M200351 (mnmomm.ppﬂuuonuudymm.nanum ~ease
qmmmmmmfmmmwmmuwwmauw)

PROJECT TITLE: Risk factors for caries and periodontal diseases A
WMmHlv-Podm and HIV-Negative
adults in Nyarugenge District, Rwanda
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4396

UNIVIERSITY O THE
WITWATL RSIRAND
JOHANNIMWUIRG

R14/49 Ms J Murererehe

HUMAN RESEARCH ETHICS COMMITTEE (MEDICAL)
CLEARANCE CERTIFICATE NO. M200351

: Ms J Murererehe
(Principal Investigator)

DEPARTMENT: School of Oral Health Sciences
Department of Community Dentistry
Dental School
University

PROJECT TITLE: Risk factors for caries and periodontal diseases A

comparative study among HIV-Positive and HIV-Negative
aduits in Nyarugenge District, Rwanda

DATE CONSIDERED: 2020/03727
DECISION: Approved unconditionally
CONDITIONS:
SUPERVISOR: Professor V Yengopal and Dr Y Kolisa
¥ .
APPROVED BY: [5}2 ry
Dr CB Penny.-Eraiperson, HREC (Medical)

DATE OF APPROVAL: 2020007115

MmmbWWSMMWMdW.wmnNW'u.

DECLARATION OF INVESTIGATORS

certification, application date mumwwmmmmmmmm.
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4397 Appendix 2. Permission to collect data from study site
4398

4399 Appendix 2.1. Ethical clearance from the Ethics committee of Kigali Teaching Hospital
4400 (CHUK)

- 4

i & CENTRE HOSPITALIER UNIVERSITAIRE
“ UNIVERSITY TEACHING HOSPITAL

Gualer Mrawh Caee
Fromming & Borarrh

Ethics Committee / Comité d’éthique
24 Apr.2020 Rel EC/CHUKA26/2020

Review Approval Notice

Dear Julienne Murererehe,
Your research project ““Risk factors for caries and periodontal diseases: A comparative
study among HiV-positive adults in Nyarugenge District, Rwanda”. "

During the meating of the Ethics Committee of University Teaching Hospital of Kigal (CHUK)
that was held on 24 Apr 2020 to evaluate your request for ethical approval of the above
mentioned rasearch project, we are pleased to inform you that the Ethics Committea/CHUK has
approved your research project

You are required {o present the results of your study to CHUK Ethics Committee before

publication by using this link-www chuk rw/research/fulireport/?appid=298 &chuk

PS: Please note that the present approval is valid for 12 months

Yours sincerely,

Dr Emmanuel Rusingiza Kamanazi j_- === 13 —
The Chalrperson. Ethics Committee, \ tm COMMITTEE |
University Teaching Hospital of Kigalil o -J g ‘:& /{ CHUK

- J»-

i
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4404  Appendix 2.2 Confirmation from CHUK mental health department to support in caseof
4405 psychologicaldistress.

4406
CENTRE HOSPITALIER UNIVERSITAIRE
UNIVERSITY TEACHING HOSPITAL
Quality Health Care, Teaching
Training & Research
May 28, 2020
Dear Juliennne,
This to confirm that Mental Health Department at CHUK will manage any of participants of your
study ‘Risk factors for caries and periodontal diseases: a comparative study among HIV-positive
and HIV-negative adults in Nyarugenge District, Rwanda *who would experience psychological
distresses during the In-depth interviews.
However, the clients will follow the normal procedures of patients care at CHUK.
Yours
Dr Chantal MUREKATETE
Head of gr; al Health Department/CHUK
R .
IN2f € hantal
] RMDC 0045
4407
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4408 Appendix 3. Faculty Approval of the thesis title

4409
Private Bag 3 Wits, 2050
UNIVERSITY OF THE
WITWATERSRAND, Tel: 02711 7172076
JOHANNESBURG
Reference: Mrs Sandra Benn
E-mail: sandra.benn@wits.ac.za
31 August 2020
Miss J Murererehe Person No: 2273759
KG 11 Ave Remera PAG
KN 4 Ave Nyarugenge
4285
Rwanda
Dear Miss Julienne Murererehe
Doctor of Philosophy: Approval of Title
We have pleasure in advising that your proposal entitted Risk factors for caries and periodontal
diseases: A comparative study among HIV-Positive and HIV-Negative adults in Nyarugenge District,
Rwanda has been approved. Please note that any amendments to this title have to be endorsed by the
Faculty's higher degrees committee and formally approved.
Yours sincerely
c(/‘w
Mrs Sandra Benn
Faculty Registrar
Faculty of Health Sciences
4410
4411
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4412
4413

4414

4415

4416
4417
4418
4419
4420
4421
4422
4423
4424
4425
4426
4427
4429
4430
4431
4432
4433
4436
4437
4438
4439
4440
4441
4442

4443
4444
4445
4446
4447

4448
4449
4450
4451
4452
4453

4454
4455
4456
4457
4458
4459
4460

Appendix 4. Questionnaire

I. Clinical Examination data collection Sheet

A. SOCIODEMOGRAPHIC DATA

A.1. Participant Identification number A.2 Examiner number

A.3 Sex

1. Male 2. Female

A.4 Residence

Urban Perturban Rural

4.5 Date of Birth:

A.6 Level of Education:

No formal schooling

Less than primary school

High school completed
College/university completed

L]
L]
Primary school completed |:|
L]
[

Postgraduate degree |:|

N o g s~ w DN RE

Ot her, Mentionéééééééééééééééeééeeé. .

A.7 Occupation:

1. Unempl oyed ééécéél

2. Government employédé é é |:|
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4461 3. Employed in privl e sectoréé

4462

4463 4. Doi ng businesséé|:|éééé

4464

4465 5. Far mer éééééééééd |

4466 6. A student éééeééeéed | .

4467 7. Retailed éééééeéed |é6..

4468 8. Other, mentionééééééééééééécéééécécécécéecéc.
4469

4470  A.9. Insurance

4472 Do you have Health Insurance |:| Yes No D

4473

4474  A.10 Ubudehe category

4475 1. Category (Fami | i es who do not own a house d can
4476 2. Category 2(Those who have a dwelling of ihewn or are able to rent one but rarely get

4477 full time jobs) ééééééééééééééééééééééééé@ééé
4478

4479 3. Category 3 Those who have a job and farmers and go beyond subsistence farming to produce a

4480  surplus which can be sold. Also include those with small and meetienprises who can provide
4481 empl oyment to dozens of peopl eééééééééééééé.
4482

4483 4. Category 4 Those who own largscale business, individuals working with international
4484 or gani zations and industries as well as pI i c se
4485

4486 A.11. Health conditions and medication:

4488 a. Chronic diseasé\ées DNO

4489 h. If yes,
4490 mentionéééééééééééééééééeeéeeeéééeeéeeééd. .

4492 c. Dry mout h experBﬂNoeé... D Yes

4493  d. If you are taking any medication, pleas mention the

4494 typeééééééééééeéeéecéé

4495
4496
4497
4498
4499
4500
4501
4502
4503
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4504

4505
4506
4507
4508

4509
4510

4511
4512
4513
4514
4515
4516
4517
4518
4519
4520
4521
4522

4523
4524

4525
4526

4527

4528
4529
4530
4531

B. TOOL TO DETERMINE CARIES AND PERIODONTAL STATUS AMONG
PARTICIPANTS

B1. Dental caries status

i 15 i3 12 i1 21 22 23 24 25 26 27 28

i8 17 i4

N ¢
1 | O

48 47 46 45 dd 43 42 41 31 32 33 34 35 36 37 a8

Score

0: Sound

1: Caries

2: Filled with caries

3: Filled without caries
4: Missing due to caries

B2. 1 Assessment of déal plaque using Plaque index (Pl)by Silness &Loe

16 12 24

44 32 36

Score

0: No plaque

1: Plaque recognized only after application of disclosing agent or after passing the probe on gingival margin

2: Moderate accumulation of soft deposits within the gingival pocket or on the tooth and gingival margin that can be
seen with naked eye.

3: Abundance of soft matters within the gingival pocket and or on tooth and gingival margin

Each surface/ area (buccal, lingual, mesial, distal) is scored from 0 to 3.
To calculate PI for each tooth, scores for each area are summed and divided by 4
PI for individual is obtained by adding the scores for each tooth and divided by the number of teeth examined.

The range of score for participant reference will be:

0: excellent)
0.1-0.9: good,
1.0-1.9: fair
2.0-3,0: poor.

The range of score for participant reference will be:

0: excellent)
0.1-0.9: good,
1.0-1.9: fair
2.0-3,0: poor.
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4532
4533
4534
4535
4536

4539
4540
4541
4542

4543
4544

4545

4546
4547
4548
4549

4550
4551

4552

4553
4554
4555
4556
4557
4558

B3. Community Periodontal Index of Treatment Needs (CPITN)

Ten teeth index scoe (20years old and above). Six index teeth (1I® years old)

17 16 11 26 27 16 11 26
47 46 31 36 37 46 31 36
4538

Gingival bleeding and Pocket

Scores:

0: Absence of condition (no bleeding, no calculus, no pathological pocket)

1: Bleeding upon gentle probing (no caleulus, no pathological pocket)

2: Presence of supra and /or sub gingival caleulus or other plaque retentive factors with or without bleeding, no
pathological pocket)

3: 4 or 5 mm deep periodontal pockets (with or without bleeding and calculus)

4: 6mm or deeper periodontal pockets (with or without bleeding and calculus)

B4
Clinical attachment loss (CAL). Rumford's teeth (16, 21, 24, 36, 41, andwd)e considered for CAL assessment.

e Hou

il &

1-2 mm: Slight CAL
3-4mm: moderate CAL
5mm and above: severe CAL

In case of gingival recession, CAL will be calculated by adding probing depth to the marginal margin level Gingival
margin coronal to the CEJ will be subtracted to gingival margin level to get CAL. Gingival margin closer to the CEJ
will not require calculation, probing depth and clinical attachment are equal.

C. TOOL TO ASSESS SOCIOCULTURAL RISK FACTORS TO CARIES AND
PERIODONTAL DISEASES

C.1 Do you brush your teeth? D Yes No
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4559

4560

4561 C.2How often do you brush your teeth?
4562

A563  NEVET .ttt ettt 1
4564
4565 Onceamonth .......ccccceeviiieciii i 2
4566
4567  2i3tiMmes amonth ......cccccoeveeeiieiiciee e 3
4568
4569  ONCE AWEEK ...oocvvieeciie ettt 4
4570
4571  2i6timeS a WEEK .....ovvveiivimciieee e 5
4572
4573  ONCE A TAY wiivvieieeciiie it 6
4574
4575  TWiCe OF MOr€ @ day «.occoveevivveeeiieeesieee e e 7
4576
4577
4578 C.3 Do you use any of the following to clean your teeth?

4579 Yes No

4580  Toothbrush........ccoevveiieciieieecee e
4581

4582  Wooden toothpiCKS ......cccceveeeeievirenie e
4583

4584  Plastic toothpiCkS? ......c..ocevvieiiieeecieeeieee e,
4585

4586  Thread (dental flosS) ......ccccoevvvieeveeeciiecieee.
4587

4588  Charcoal -......ccccocevviiie s
4589

4590  Chewstick/miswak..........ccccovvviiveeriviiie e,
4591

4592  Other .o
4593

4594  Please SPeCify .... . . . . . e e

4595 C.4 Do you use toothpaste to brush your teeth?
4596 1. Yes 2. Sometime 3. No

4597

4598 C.5How long you last visited a dentist?

4599

4600

4601

4602

4603

4604

4605

4606 Lessthan 6 MoONths .......ccccvveevieiviveeiie e 1
4607
4608  6-12 MONNS ..ocvieeciiiee e 2
4609
4610 More than 1 year but less than 2 years .................. 3
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4611
4612
4613
4614

4615

4616
4617
4618
4619
4620
4621
4622
4623
4624
4625
4626
4627
4628

4629
4630
4631

4632
4633
4634
4635
4636

4637

4638
4639

4640

4641
4642
4643
4644
4645
4646

4647

4648
4649

4650

4651
4652
4653
4654
4655
4656

2 years or more but less than 5 years ....................

5 YEArS OF MOIE ...covuiiiiiiii e

Never received dental care ..........ccoovveeveeviiveeeennnnn.

C.6 What was the reason of your last visit to the dentist?

Consultation/advise. ...

Pain or trouble with teeth, gunes mouth ................

Treatment/ followup treatment ..........cccccoeeevviinnnen.

Routine checlup/treatment ............ccccccveeveeeieniinnns

Donodt know/ donot r e me mik

,,,,,,,,,,,,,,,

C.7 If never visited a dentist, what are the reason of not visiting? Choose more than 1 option.

1. Dental diseases are not a problem
2. | can relieve dental pain myself

3. Traditional healers may easily help me with dental problems

4. Dental problems are expensive

5. Other, mentioneééeeceececeececeeececeeceeéececeeeececeece.

C. 8 Have you ever experienced any discrimination related to your oral conditions?

1.Yes
2. No

C.9 If yes, from whom? (use Vsign)

A family member

A friend or a colleague
A partner

A dental practitioner

arwpdE

C.10 Do you disclose your serstatus to dental practitioners (If the dentists ask s0)?

1. Yes
2. No

C.11 If no, what are the reasons of your non disclosing. (usesign)

1. Confideniality
2. Fear of not being treated well
3. Fear of being discriminated

4. |1 do not want to lose my relationship with the dentist

Ot her , mentionééééééeéééeécééeééeécéeééeéeéeecéeéee. .

5. Other, mentionéééééééeéééééééccéecéécecéecececeeecececececece

eeeeeececeeeecececeeeeceececeeeeececeeeeececeeeeeeceeeeeeeeeece



4657
4658
4659

4660
4661
4662
4663
4664
4665

4666
4667

C.12 How often do you at or drink any of the following foods, even in small quantities??

(Read each item)

Frequency

Food type

Several
times a
day

Every
day

Several
timesa | a
week

Once

week

Several
times a
month

Seldom/
never

Fresh fruit

Biscuit, cakes

Sweet pies, buns

Jam or Honey

chewing gum
containing sugar

Sweets/ candy

Lemonade, Coca Cols
or other soft drink

Tea with sugar

Coffee with sugar

C.13 a. Do you smoke?

Yes

No

C.13. b. If yes, how often do you use any of the following types of tobacco?

(Read each item)

Type of tobacco

W

6.Several
times a
day

5.Every
day

4 Several
times a
week

3.0nce
a week

2.Several
times a
month

1.Seldom/
never

Cigarettes

Cigars

A pipe

Chewing tobacco

chewing gum
containing sugar

Sweets/ candy
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4668
4669
4670
4671
4672

4673
4674

4675
4676
4677
4678
4679
4680
4681

4682
4683
4684
4685
4686
4687

4689
4690
4691
4692
4693
4694
4695
4696
4697
4698
4699
4700
4701
4702
4703
4704

4705
4706

Use snuff

rrrrrrrrrrrrrrrrrrrrrrrrr

Ot her , mentionéééééecececeeceeeéeééeééecececeece

C.14. a. Do you drink alcohol?

Yes

No

C.14.b. If yes, how many drinks did yowsually drink per day during the past 30 days, on

the days you drank alcohol,

Less than 1 drink

,,,,,,,,,,,,,

1 drinkééééeecéeéééeeceéécecel

2 drinksééeeeéééeeeceeéécece.

,,,,,,,,,

3 drinksééeéééeéeéé

,,,,,,,,,,,,,,,

4 drinksééeéeééeceé
More than 5 drink
Did not drink alc

. HIV DATA CAPTURE SHEET

,,,,,,,,,,

Data elements

HIV status code

Yes No

Othe information available

Information regarding HIV status

Duration of HI V i
HI'V RNA Vir al | oa

2
eéexéeée.
eéeéeé. . 4
sééeeééeecééece 5
ohol during past 30 dayséééob
Yes No

n vyear S.

,,,,,,,,,,,,,,,,,,,

d: eeeeeeeeeeeceeeceeeece
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4707
4708
4709
4710

4711
4712
4713
4714
4715

4716
4717
4718
4719
4720
4721
4722
4723
4724
4725
4726
4727
4728
4729
4730
4731
4732
4733
4734
4735
4736
4737
4738
4739
4740

4741
4742
4743

,,,,,,,,,,

CD4 <cell coapntéeceeééée

s 7z Z

ARV start dateééééééééél:Féééé
a. Less than 6 months éé|:|éééé ééé
b. More than 6 months bu[ |l ess
c. Morethan 2 years butlessthag® ar s ééé|:|.
d

s I 1z 2z 2z 2z 2z 2z =z

More than 5 yearsééeeéé eéeeéée

WHO HIV staging:

'''''''''''''''''''''''''''

eeeeeeeeeeeeeeeeeeeeeeeceeeeeeeeeeeeeeece

Information regarding comorbidities:

Hypertension (HT) |:| Yes |:| No

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

Date of HTéééeeeeeeeeeeeeeeeeeeeeeeeeeeeee

Diabetes:Yes No |:| |:|

,,,,,,,,,,,,,,,,,

,,,,,,,,,,,,,,,,,,,

Date of di abet es: éééééeeécéeeeeéeeceeecece.

Patient is pregnant |:| Yes |:| No
Othercomorbidities: Yes|:| No |:|

//////////////

Il f yes, mentionéééééeceeeeéeéeéééeéée.

,,,,,,,,,,,,,,,,,,,,,

Dat e ceeeceeeceeeceeeceeeceeecece.
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4744

4745

4746
4747

[Il. ORAL HEALTH IMPACT PROFILE (OHIP -14)
Dimensions QUESTIONS Scale
Functional Haveyou had trouble pronouncing any | O(never) | 1(hardly | 2(occasio| 3( Fairly | 4(Very
limitation words because of problems with your teg ever) nally) often ) often)
or mouth?
Have you felt that your sense of taste ha
worsened because of problems with you
teeth or mouth?
Physical pain | Have you had painful aching in your

mouth?

Have you found it uncomfortable to eat
any foods because of problems with you
teeth or mouth?

Psychological
discomfort

Have you been setfonscious because of
your teeth or mouth

Have you felt tense because of problemg
with your teeth or mouth?

Psychological
disability

Has been your diet been unsatisfactory
because of problems with your teeth of
mouth?

Have you had to interrupt meals becausg
of problems withyour teeth or mouth?

Physical
disability

Have you found it difficult to relax
because of problems with your teeth or
mouth?

Have you been a bit embarrassed becat
of problems with your teeth or mouth?

Social
handicap

Have you been atirritable with other
people because of problems with your
teeth or mouth?

Have you had difficulty doing your usual
jobs because of problems with your teett
or mouth?

Handicap

Have you felt that life, in general, was le
satisfying becausef problems with your
teeth or mouth?

Have you been totally unable to function
because of problems with your teeth or
mouth?
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4748  Appendix 5. Interview guide
4749

4750 | invite you to participate in the study that is being conducted by MUREREREHE Juleenne,

4751 lecturer at University of Rwanda in school of Dentistry and who is also doing a PhD (Doctor of
4752  philosophy) in Community Dentistry at University of Witwatersrand/ South Africa. The study is

4753 a b o Risk fafitors for caries and periodontal diseases: A compative study among HIV-

4754 positive adults in Nyarugenge district, Rwand
4755 Before we start, | would like to remind you that there are no right or wrong answers in this
4756 discussion. We are interested in knowing what you think, feel and your experiencesfddlease

4757 free and be frank to share your point of view. It is very important that we hear your opinion.
4758

4759 Participants wil/l be encouraged to expand on
4760 mor e . ; how do you feelé

4761

4762 1. Tell me your experience of limg with oral diseases. Tell me more

4763

4764 2. What can you teldl me about the condition o
4765 mor e é

4766 3. How do you feel about the condition of you
4767 a. distress, self and public stigma,

4768 -How does theublic think or treat you? (family member, dentists,

4769 -Health practitioners, friends) (probe for public stigmatization)

4770 -How does oral diseases affect your general health and well being
4771 -Probe for: expenses, health conditions

4772 4. What do you think are risk factors to your oral diseases?

4773 Tell me more about: -socio or cultural practices that you think to be
4774  associated with your oral problems? (probe for Education

4775 occupaion, income, lifestyles, economic status, traditional
4776 practices, beliefs, customs)

4777 -Use of oral health services factors (probe for Reason for visits,
4778 demand for oral health care, frequgmd visits)

4779 -Behaviors factors (Oral hygiene practice, diet habit, smoking

4780 Smoking, drinking alcohol)

4781 5. Is there any health condition that you think is associated with your gum problems oral teeth
4782 cavities?

4783 -Probefor HIV clinical markers (HIV RNA viral load, CD4
4784 cell counts, WHO HIV staging, HIV infection duration,

4785 ART regimen

4786

4787

4788
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4789
4790

4791
4792

4793
4794

4795

4796

4797
4798
4799
4800
4801

4802
4803

4804

4805
4806
4807

4808

4809
4810
4811

4812
4813
4814
4815
4816
4817

Appendix 6. Information leaflet for participants

Study title: RISK FACTORS FOR CARIES AND PERIODONTAL DISEAS
COMPARATIVE SDY AMONG HMPOSITIVE AND HNEGATIVE ADULTS IN
NYARUGENGE DISTRICT, RWANDA.

Greetings,

| Julienne Murererehempa d 0 i ng a Riskfacwra forcdriesand paiiodontal diseases:

A comparative study amongHIV-p osi t i ve adults i n NyResaarghenge
is a process used in seeking new knowledge. In this study we want to assess risk factors for
common oral diseases (teeth cavities and gum diseases). The reason | am doing this study is to

contribute to the improvement of good oral health and wellbeing of the community.

Invitation to Participate: We inviting you to take part in a research study

What are the benefits of the study?

There are no direct benefits to the participants, however the study will have an impact on the
prevention of oral diseases and improvement of quality of life among Rwandan population

especially those who are Hipositive.
What is my role in this study?

We will examine your mouth to check for caries and or periodontal diseases and we will also ask
you to answer questionnaire of 30 minutes to assess risk factors to caries and periodontal diseases

and its effect on your oralealth related quality of life.

We will also request a number of participants to participate in one to one interviews to explore
your perceptions and lived experiences on oral diseases. The interview will be recorded. The
recording will be transcribed arahy information that could identify you will be removed. We

will destroy the recordings in two years of the publication of the research findings, or six years, if
no publications arise from this research. Anyone wishing to access the recording information

the future will first have to obtain the approval of the Human Research Ethics Committee
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4818
4819
4820
4821
4822

4823
4824
4825

4826

4827
4828
4829
4830
4831

4832

4833
4834

4835

4836

4837

4838
4839
4840
4841
4842

4843
4844

4845

(Medical) of the University of the Witwatersrand, Johannesburg. Also direct quotes from your
interview, without any information that could identigu, may be cied in the research repant
other writeups of research.

The intervew will last 30 to 45 minutes.

We provide to you this information so that you can voluntary decide whether you can or not
participate in this study. It is up to you and you can withdram the study at any stage without

any negative consequence.
What are the possible risks if | participate in this study?

We are not anticipating any risk or harm from this study. However, you may have physical
discomfort during oral examination and psgtdyical distress during interviews. We will do our
best to minimize those risks. I n addition,
may contact her for any question, issue or if you want to withdraw from the study. We have also

attachedhe contact detail that you can use if you need confidential support for your welfare.
Who are the participants?

The study will include all adults people. We will consider both Hhsitive and HIV negative

people to better understand these risk factor

Is there any reward for me to participate?
There is no reward for participating in the study.
How will you keep my data confidential?

We will keep any information from this study confidentially. We will use codes to avoid the names
of participants onriformation sheet. Researchers are the only people who will be able to access
original data. We will keep all information in rocket cabinet or a code protected computer. We will

avoid to share identifiable participants 0i

How will you Share the results of the study?

We will inform you about the findings of this study. In addition, we will share the findings of the

study with health care practitioners at HIV clinic of Kigali teaching hospital. We will also publish
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the results of thetgdy in academic journals. The information you provide will only be used for
scientific purpose. We will always avoid any appearance of your names to keep your information
confidential. Your information will not be breached at any time.

University of Witwatersrand contact:

If you have any concern over the way the study is being conducted, please contact the Chairperson
of this Committee who is Professor Clement Penny, who may be contacted on telephone number
011 717 2301, or by-mail on Clement.Penny@wits.ac.z&8he telephone numbers for the
Committee secretariat are 011 717 2700/1234 and theaile addresses are
Zanele.Ndlovu@wits.ac.zandRhulani.Mukansi@wits.ac.za

Other contacts

Researcher University of Rwanda

The CMHS Institutional Review

Board
Murererehe Julienne Phone: +250788490522 or +250783340040
Lecturer, School of Dentistry Email: undayfrax@gmail.com

Universty of Rwanda
PhD student at Wits University

jmurererehe@cartafrica.org
Phone: +250788593017
Thank you for reading this Study Information Sheet.

Date:
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Project Title

Risk factors for caries and periodontal diseases: a comparative study among Hipbositive and HIV-negative

adults in Nyarugenge District, Rwanda.

1. | have been given a Participant InformatiBheet which explains the nature and processes involved in this
study, which is attached hereto;

2. | was given time to read it, or had it read to me, in the language | best understand,;

3. | was given time to ask any questions | wanted to and found any argwerso me to be reasonable and
satisfactory;

4. | believe | fully understand why the study is being conducted and what the intended outcomes will be;

5. | understand that there will be no immediate benefit to me, should | agree to participate, nor willel recei
any payment; conversely, participation will not cost me anything but my time;

6. | understand that, even if | initially consent to take part in the study, | may subsequently withdraw at any time

and would not be required to give any reasons; if that haphemy data collected about me for the purposes of the
study would immediately be destroyed, unless | give consent for it to be retained

7. | have been given a range of contact details, listed below. If | require further information or become concerned
aboutany aspect of this study, | am free to speak to any of these contacts.

Name of Participant:
Date:

Place:

Signature or mark

Contact details:

Mrs Julienne Murererehe, Principal Investigator, telephone no.+250788593017, or -rbgil eat
jmurererehe@cartafrica.org

Professor Veerasamy. Yengopal, Supervisor, on telephoo. +27837800907 or by email at
veerasamy.yengopal@wits.ac.za

Professor CB Penny, Chairperson of the Human Research Ethics Committee (Medical) at the University of
Witwatersrand, on telephone no.0a17 2301, or by-enail atClement.Penny@wits.ac.za

Ms. Z Ndlovu or Mr RhulaniMkansi, Committee Secretariat, telephone nos.: 011 717 2700 or 1234 nmaibste
Zanele.Ndlovu@wits.ac.zar Rhulani.Mkansi@wits.ac.za
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appendix 8 Consent form for audio recording of study participation

Project Title

Risk factors for caries and periodontal diseases: a compative study among HIV-positive and HIV-negative
adults in Nyarugenge District, Rwanda.

| hereby consent to audio recording of the interview

i understand that:

i The recording will be stored in a secure location (a locked cupboard or password protected computer) with
restricted access to the researcher and the research supervisor.

i The recording will be transcribed and any information that could identify me widrheved,

i The recordings will be erased within either (a) two (2) years of the publication of the research
findings, or (b) six (6) years, if no publications arise from this research

1 Anyone wishing to access this information in the future will first havebtain the approval of the Human
Research Ethics Committee (Medical) of the University of the Witwatersrand, Johannesburg

i Direct quotes from my interview, without any information that could identymay be cited in the research

report or other writeips of research.

Name of Participant:
Date:

Place:

Signature or mark
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Abstract

Background

Dental caries is among the most frequent oral conditions in People Living with HIV/AIDS
(PLWHA). There is a lack of baseline information on dental caries prevalence and assod-
ated risk factors among PLWHA in comparison to HIV uninfected people in Rwanda.

Objective

This study was conducted to determine the prevalence of dental caries and associated risk
factors among PLWHA and HIV uninfected adults atan HIV clinic of Kigali Teaching Hospi-
tal (CHUK) in Kigali, Rwanda.

Methods

A comparative cross-sectional study was conducted among 200 PLWHA and 200 HIV unin-
fected adults aged 18 years and above attending an HIV clinic of CHUK. An oral examina-
tion was performed by a calibrated examiner. Dental caries were assessed using the WHO
Decayed (D), Missing (M), and Filled Teeth (F) index (DMFT). Descriptive statistics, Chi-
square, t-tests, and multiple binary logistic regression were used to analyze data.

Results

Overall, a higher prevalence (50.5%) of PLWHA had experienced dental caries (DMFT>0)
compared to HIV uninfected countermparts (40.5%) (p = 0.045). The prevalence of Decayed
teeth (D) was also higher (23.5%) among PLWHA compared to HIV uninfected persons
(13.6%) (p = 0.011). The Mean(SD) DMFT scores among PLWHA and HIV uninfected par-
ticipants were 2.28 (3.68) and 1.29 (2.21) respectively (p = 0.001). After performing multiple
binary logistic regression analysis, the predictors of dental caries in PLWHA were being
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temale (OR =2.33;95%Cl = 1.14-4.75), frequent dental visits (OR =4.50; 95% Cl = 1.46—
13.86) and detectable RNA viral load (OR =4.50; 95% CI = 1.46-13.86). In HIV uninfected
participants, the middle age range (36-45 years), and frequent dental visits were signifi-
cantly associated with dental caries (OR =6.61; 95%Cl = 2.14-20.37) and (OR = 3.42; 95%
Cl: 1.337-8.760) respectively.

Conclusion

The prevalence of dental caries was higher in PLWHA than in HIV uninfected counterparts.
The reported higher prevalence of caries in PLWHA was assodiated with being female,
detectable viral load, and frequent dental visits. Therefore, there is a need for effective oral
health interventions specific to PLWHA in Rwanda to raise awareness of the risk of dental
caries and provide preventive oral health services among this population. To ensure timely
oral health care amongPLWHA, there is a need for an effort from policymakers and other
stakeholders to integrate oral health care services within the HIV treatment program in
Rwanda.

Introduction

Oralhealth is an integral part of overall health and itis strongly associated with systemic con-
ditions [1] including Human Immunodeficiency Virus (HIV) [2], Alzheimer's disease [3], car-
diovascular diseases, diabetes and obesity [4]. The prevalence of caries is higher among People
Living with HIV/AIDS (PLWHA) than among the general population [2,5-7]. Therefore,
effective treatment of PLWHA should include oral diseases management.

Acquired Immune Deficiency Syndrome is considered an important public health problem
in developed and developing countries [8]. More than 1.5 million people globally became
newly infected with HI'V in 2020 [S]. The WHO African region is the most affected region,
accounting for more than two-thirds of PLWHAworldwide [8]. In Rwanda, HIV prevalenceis
higher in urban areas (7.1%) compared to rural settings (2.3%) [10].

Since the introduction of highly active antiretroviral treatment (HAART) in 1996, the life
expectance of PLWHA has considerably increased [11,12]. HAART has also significantly
reduced the occurrence of HIV related oral lesions [ 13]. As PLWHA live longer, itis impera-
tive to promote their good oral health and access to quality dental care,

Dental care is reported as the least frequently met healthcare need among PLWHA [14].
Poor dental function resulting from oral diseases such as dental caries affect the general health
of PLWHA [15,16]. Moreover, dental decay negatively affects the physical, mental, and social
life of affected people [17]. In addition, oral diseases can affect adherence to antiretroviral ther-
apy (ART) among PLWHA [17]. Also, dental problems among PLWHA are known to be
more severe and difficult to manage compared to oral problems among HIV uninfected people
[15]. Thus, oral health care should not be ignored and should form an important component
of comprehensive treatment available for PLWHA.

There is a high burden of oral diseases in Rwanda according to the latest Rwandan National
Oral Health Survey. Nearly 65% of participants in the survey had dental caries with more than
54% untreated caries [18]. Data on caries prevalence and associated risk factors among
PLWHA is lacking in Rwanda. This study was conducted to provide baseline information on
the prevalence of dental caries and associated risk factors among PLWHA in comparison to
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HIV uninfected individuals atan HIV dinic of Kigali Teaching hospital (CHUK). The infor-
mation from this study will enable us to inform policymakers and other stakeholders on the
best strategies to prevent oral diseases, specifically dental caries among PLWHA thereby con-
tributing to the improvement of their oral health-related quality of life.

Materials and methods

Study design and participants

This was a comparative cross-sectional study. The study population consisted of People Living
with HIV/AIDS (PLWHA) and HIV uninfected adults attending the HIV clinic of Kigali
Teaching Hospital (CHUK). All PLWHA, aged 18 years and older, and diagnosed with HIV
infection at least 3 months prior to recruitment were included in the study. We also included
all HIV uninfected attendees aged 18 years and above who came for HIV voluntary testing and
who were diagnosed as HIV negative.

Sample size and sample size calculation

The sample size for comparative cross-sectional study objectives was calculated using Stata
software version 15. Assuming a study power of 80%, considering that the prevalence of caries
is 60% in PLWHA and 45% in HIV uninfected persons and considering a ratio of 1 [19]. The
minimum study sample estimated was 346 participants. Our study included PLWHA with the
challenge regarding responsiveness especially in studies related to oral health that arenot fre-
quently done in Rwanda. For that reason, we decided to increase the calculated minimum
sample by 20% to account for potential none respondents [20]. The study target became 415
participants of whom we successful collected data for 400 participants.

Data collection tools and procedures

Participants were informed about the study and recruited at the two sites of the clinic as they
attended for care on the recruitment day. All PLWHA and HIV uninfected participants at the
HIV clinic of CHUK were outpatients. The first site of recruitment was at the Voluntary HIV
Counselling and Testing (VCT) and it was for the recruitment of HIV uninfected adults. The
second site was next to the physicians’ rooms, and it was for recruiting eligible PLWHA at
HIV clinic of CHUK. We worked hand in hand with physicians and practiioners who pro-
vided HIV results to the patients. To get HIV uninfected persons, respondents were first given
their HIV status results by the nurse. After providing the results, the nurse informed people
whose HIV results were negative about the ongoing research. HIV uninfected adults who
showed interest to participate in the study, were sent to a data collection room to get informed
consent. To recruit PLWHA, physicians/ nurses also first informed them about the ongoing
study. PLWHA who showed interest to participate in the study were sent to the researchers’
room for consent signature before starting data collection.

Consecutive sampling method was used to select study participants. For data related to HIV
infection (CD4 cell count, viral load, WHO staging, anti-retroviral treatment information), we
used data extraction sheet to record the information needed from electronic medical record at
HIV clinic. All consenting participants were examined for caries. The Clinical oral examina-
tion was performed by a calibrated experienced dental professional working at the University
of Rwanda using the WHO (DMFT) index Participants were seated in a semi-supine position
and examined under natural light
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Statistical analysis

Descriptive statistics including frequencies, percentages and means scores of oral diseases
(DMFT mean cores) were computed. The Chi-square test was used to test the relationships
between the presence of caries and categorical variables. A t-test was used for data associations
between continuous variables. Binary logistic regression tests were done to determine the rela-
tionship of dental caries (dichotomous outcome) with various factors. A separate analysis was
done with HIV related factors (CD4 counts, RNA viral load, type and duration on HIV treat-
ment, WHO staging) as independent variables and adjusted for the sociodemographic, nutri-
tional, and behavioral variables. Stata version 15 was used for the regression analysis. Kappa
score statistical anal ysis was used to evaluate the intra-examiner reliability during examiner
calibration and the kappa score value found was 0.74. The level of significance was set at 5%.

Ethical consideration

The ethical clearances to conduct the study were received from Human Research Ethics Com-
mittee (No M200351) from the University of Witwatersrand, Institutional Review Board (No
573/CMHSIRB/2019) from University of Rwanda and Research ethics committee of Kigali
Teaching Hospital (No EC/CHUK/026/2020). The informed written consents were given to all
participants before data correction. To obtain informed consent, we first provided adequate
information to participants through information sheet that explained in detail the natureand
processes involved in the study, the reason for the study, and the intended outcomes. We gave
participants opportunity to ask questions and we responded to each question. We ensured par-
ticipants comprehended the provided information. Then, participants who agreed to partici-
pate in our study voluntarily signed the consent form. The confidentiality of patients was
observed by using an anonymous questionnaire,

Results

Demographic characteristics

The demographic characteristics of People Living with HIV/AIDS (PLWHA) and HIV unin-
fected adults are presented in Table 1. The results revealed a statistically significant difference
inage group among PLWHA compared to HIV uninfected individuals (p = <0.001). The
mean age was significantly higher in PLWHA (4351, 95%CL41.51-45.51) than the mean age
in HIV uninfected persons (36.53, (95% CI: 34.72-3833) (p<0.001). Also, the majority of
PLWHA were living in urban areas (81.5%) (n = 163) compared to HIV uninfected adults
(63%) (p<0.001). More PLWHA completed primary (40%) and secondary school (34%) com-
pared to HIV uninfected individuals who completed primary (37%) and secondary school
level (25%) (p = 0.020). In addition, significantly (p = 0.024) more PLWHA were unemployed
(32%) compared to unmployed HIV uninfected persons (22%). The prevalence of PLWHA in
ubudehe (socio-economic status) category 3 and 4 was significantly higher (67.5%) compared
to the prevalence of HIV uninfected respondents in ubudehe category 3 and 4 (51,5%)

(p = 0.005).

Comparison of dental caries among participants according to HIV
infection status

The results in Table 2 show that PLWHA experienced significantly more caries than HIV
uninfected individuals [(Decay (D) 47 (23.5%) vs. 27 (13.6%)]; p< 0.01]. The mean (SD)
DMFT scores for PLWHA and HIV uninfected persons were 2.28 (3.68) and 1.29 (2.21)
respectively, (p = 0.001).
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Table 1. G rison of Socio &

¥

bk o hetics of e
Frap particip

Social demographic cha isti PLWHA n(%);n =200 HIV uninfected n(%); n = 200 P value
Age <0001*
18-24 0(15) 39(19.5)
25-35 31(155) T7385)
36-45 3(17.0) 3%19.5)
16-55 57(285) 23(11.5)
56+ 51{24.0) 21(12.0)
Mean Age (mean, 95%CI) 43.51(41.51-45.51) 36.53(34.72-38.33) <0.001*
Sex
Male 88(44.0) 89(44.5) 0920
Female 112(56.0 111{55.5)
Residence
Urban 163(81.5) 126(63.0) <0001*
Per-uban 25(125) 32{16.0)
Rural 12(6.0) 42(21.0)
Education
No formal schooling o Jess than primary school 27(135) 50(25.0) 0.020*
Primary school completed S0{40.0) 74 (37.0)
Secondary school 68(34.0) 50(25.0)
Tertiary 25(125) 26(13.0)
Occupation
Unemplo yed 64(32.40) 44 22.0) 0.024°
Employed 136(68.0) 156(78.0)
Use medical i
Yes 199{99.5) 195(97.5.0) 0.10
No 525) 22(11.0)
Ubudebe (SES)®
Categoryl 18(9.0) 24{12.0) 0.005
Category2 17(235) 73(36.5)
Category3 and 4 135(67.5) 103(51.5)

“Category L: (Families who do not own abouse and can hardly afford basic needs); Category 2: (Those who have 2 dwelling of theirown or can rent one but rarely get

ong Category 3: Those who have a job and £

industries as well as public servants

and go beyond subsi

farming to produce a surplus which canbe sold. Also indude those with small and
medizm enterprises who can employ dozens of people; Category 4: Those who own large-scale busines, ind ividisals working with international organzations and

hitpsiidol 0rgN0 1371

(0782451001

Comparison of factors associated with dental caries among PLWHA and

HIV uninfected adults

The results in Table 3 showed that females living with HIV/ AIDS were 2,33 times more likely
than males living with HIV/AIDS to have dental caries (95% CI = 1.142-4252). Although not
significant, HIV uninfected females were also 1.37 times more likely than HIV uninfected
males to have dental caries 1.37 (95%CI = 0.680-2.774).

Amongst HIV uninfected adults, participants aged 36-45 years were 6.61 times more likely
than the younger age group (18-14) to develop dental caries (95% CI = 2.146-20.370), the
result was statistically significant (p = 0.001). The remaining age categories were not statisti-
cally significant,

HIV uninfected respondents who have visited a dentist within less than 6 months to 1-year
period were 3.24 times more likely to have dental caries (95%CI = 1.34-8.76) compared to
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Table 2. Distribution of dental caries ding to HIV infecti

Variable PLWHA (n=200) HIV uninfected (n=200) Pvalue
n(%)Yes n(%) No Yes N(%) n{%) No 0011*

D 47(235) 153(76.5) 27(13.6) 172(86.4)

M 80(40) 120(60) 69(34.5) 131(65.5) 0.255

F 23(11.6) 176(88.4) 14(7) 186(93) 0.117

DMFT 101(56.5) 99 49.5) $1(40.5) 119(54.5) 0045
Mean SD Mean SD P value

D 0.57 142 0.17 047 <0001*

M 136 278 0.9 184 0091

F 037 131 0.17 0.78 0069

DMFT 228 368 129 22 0.001*

hupsdoi.org/10.1371 fournal peng. (076245 1002

HIV uninfectedadults who never visited dentists. The difference was statistically significant.
Participants who visited dentists within 5 years were approximately twice more likely to have
dental caries (95%CI = 0.75-5.76) than the research participants who never received dental
care. Those who visited dentist after 5 years were 1.30 times less likely to have dental caries
(95% CI= 0.329-1.805) than those who never visited a dentist.

Multiple binary logistic regression analysis of HIV related factors
associated with dental caries among PLWHA

After adjusting for all factors not related to HIV infection (gender, age, residence, education,
occupation, ubudehe (income status), dental visit, frequency of eating fruits, frequency of
drinking tea with sugar and alcohol consumption), the results in Table 4 revealed that
PLWHA with detectable RNA-Viral Load (>20) were 2.69 times more likely (95% CI = 1.004~
7.208) to have dental caries than participants with undetectable RNA-Viral Load and the
results were statically significant (p = 0.049).

Discussion

The findings of this study revealed a significantly higher prevalence of dental caries in People
Living with HIV/AIDS (PLWHA) compared to HIV uninfected individuals. Amongst
PLWHA, cohort females, frequent dental visits, and detectable RNA-viral load were signifi-
cantly associated with dental caries. In HIV uninfected participants, caries prevalence was
associated with frequent dental visits and the age range of 36-45. The findings of this study are
inline with growing evidence of a higher prevalence and risk of dental caries among PLWHA
compared to the general population [5,21,22].

The higher prevalence of caries in PLWHA than in HIV uninfected individuals is similar to
results by other scholars in developed and developing countries [2,5-7]. Untreated dental car-
ies or decay (D) was also more prevalent in PLWHA 47(23.5%) than in HIV uninfected indi-
viduals 27(13.6%). This may be explained by the unavailability of oral health education and
inaccessibility to dental care at HIV clinics. In addition, the lack of knowledge on oral health
or low priority given to effect of oral conditions on the general health in Rwanda’s HIV clinics
can explain the higher prevalence of untreated dental caries among PLWHA. This is because,
without knowledge, practitioners at HIV clinics cannot motivate or timely refer PLWHA to
look for oral health services. Moreover, the shortage of oral health personnel, the lack of ade-
quate dental infrastructures and unavailability of caries preventive programs for throughout
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Table 3. Comparison of factors fted with dental caries among particip ding to HIV status.
Variables |Subgroups |PLWHA Pvalve  |HIV uninfected P value
OR (95% 1) OR (95%Cl)
Gender male 1 1
Female 233(1.142-4752) 0.020 1.37(0.680-2.774) 0375
Age (years) 18-24 1 1
25-35 0.62(0.184-2051) 0429 1.52(0.575-3.995) 0400
B-45 0.50(0.164-1.577) 0239 6.61(2.146-20370) 0.001 *
46-55 0.74(0.261-2068) 0.561 3.48(0.953-12.689) 0.059
56+ 2.04(0650-6412) 0.221 2.66 (0.698-10.120) 0.152
Residence Rural 1 1
Urban 0.95(0.239-3.787) (.94 139(0.577-3.341) 0.463
Peri-urban 1.18{0.230-6060) 084 1.03(0.324-3.287) 03955
Education
Terttary 1 1
No or less than primary school 0.93(0.244-3557) 0919 1.92(0.575-6415) 0.288
Prim ary school completed 0.92{0.329-2581) 0877 0.93(0.294-2.951) 0.905
Secondary school 1LA1{0.500-4.005) 0513 1.30(0.388-4.376) 0.667
Occupation Not emnployed 1 1
Employed (.98(0.478-2007) 0.957 2.12(0.860-5.220) 0.102
Ubudebe Categoryl 1 1
Category 2 0.69(0.300- 1.596) 0389 1.12(0.367-3.419) 0841
Category3and 4 0.92(0.285-29%4 0.8% 1.07(0.357-3.189) 0907
Dental visit Never received dental care 1 1
Jess than 6 monthsto 1 year 4.50(1.460-13.865) 0.009* 3.42(1.337-8.760) 0.010*
mote than 1 year but less than 5 years 4.58(1.901-11.01¢) 0.001* 2.08(0.754-5.761) 0.157
5 years and more 1.53{0.694-3.358) 0292 0.77(0.329-1.805) 0.550
Frequency of eating fruits several times a dayorevery day 1 1
several times 2 week oronce a week 0.59(0.239- 1.466) 0.258 1.24(0.455-3.398) 06649
several times 3 month or seldom/never 0.73(0.265-2015) 054 1.59(0.518-4.880) 0417
Frequency of drinking tea with sugar several times a month or seldom/never 1 1
several times aday orevery day 2.02(0.891-4590) 0,092 1.85(0.770-4.344) 0.169
several times 3 week oronce a week 237(0.889-629%)) 0.084 1.01{0.360-2.834) 0.984
Akobol consumption No 1 1
Yes 1.59(0.748-3393) 0227 1.63(0.785-3.373) 0.190
Fitting test result X XX

+The indicator of dental caries that we wsed in comparison with factors associated with dental caries was prevalence.

X Psensdo RZ=0.131.
XX pseudo R2=0.141

htpeidal 0rgA0 137 Vsoumal pore (076245 1003

HIV clinics in the country can be associated with a higher prevalence of untreated dental caries
among PLWHA.

Although Rwanda has shown remarkable improvement in HIV services and PLWHA can
easily access ARVS, counseling services, regular checkups for non-communicable and other
infectious diseases [23], no oral health services available at these specialized sevices. In addi-
tion, there are no regular prevention services, no program to raise awareness about dental car-
ies and to inform PLWHA about dental caries risks and effect in existing HIV services or at
the community level. This may contribute to a higher prevalence of dental caries among
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Tabled. /Logistic regression analysis of HIV related factors associated with dental caries among PLWHA.

Variable Subgroups OR(95% (1) P value
cm Group (> %0) 1
Group II (200-499) 0.904(0.440-1 856) 0784
Group I (<200) 2.15(00.572-8.075) .257
RNA-Viral Load U ndetectable 1
Detectalle 2.691(1.004-7 208) 0.049*
WHO staging | Stagel 1
Stage [I To IV 2.13((0.658-6.895) .207
Types of ART chusslland 11 1
Chis | 1.707(0.7034.143) 0.237
Duration on ARVs 11-15 years 1
1-5 years 1.089(0.313-3.788) 4.893
6-10 years 0.988{0.436-2.237) 0978
Duration of HIV-inEction 1-8 years 1
9-16 years 0.566(0.1552.059) (1388
17+ years 1.176(0.281-4.909) 0.824
Fitting test result .

VAdjusted for gender, age, resid d

consumption.
o psendo R2=0.174.

sbudehe (SES), dental visit, frequency of eating fruits, frequency of drinking tea with sugar and alcobol

hitps.tdol.org/10.1371 fournal pone. (278245 1004

PLWHA than HIV uninfected persons. In their research, Feng and colleagues emphasized that
oral health programs that target PLWHA should consider affordable dental care, a stigma-free
setting, care delivered safely, and an accessible locations [24]. Thus, the need for an oral health
program that can benefit PLWHA in Rwanda.

In contrast to the present study, in a research by Malele-Kolisa and colleagues, in South
Africa, younger adolescents living with HIV had reported lower caries prevalence (D) than
those of undiagnosed schools children [25]. This may be explained by contextual factors where
there were oral heal th strategies and programs that targeted HIV infected adolescents and
allowed them to have timely access to regular oral health education and preventive services in
South Africa.

The Rwandan first National oral health strategic plan has highlighted barriers that may be
associated with the burden of oral diseases in the country. The major part of oral health ser-
vices is provided in District and referral hospitals. Very few primary health posts and centers
can provide dental services. Many private dental clinics are mostly located in the City of Kigali
and some other secondary cities, Primary oral health service is only provided in the form of
analgesics for pain release in health posts and health centers and all patients are referred to
hospitals for oral health care [26].

Since oral healthcare is provided in hospitals, it is not easy for the majority of Rwandans
(who normally access primary health care at health posts and health centers level) to access
oral health care due to the long distance to the hospitals. These issues result in the abandon-
ment of oral health care for many patients. In addition, there is an overload of patients in hos-
pitals with a shortage of oral health providers [26].

Moreover, in Rwanda District hospitals, there is a shortage of infrastructure including the
lack of adequate space and functional dental equipment such as dental chairs to provide oral
health services [26]. Apart from the recent and very first National strategic plan, there is no
specific policy or plan that is specifically dedicated to oral health in Rwanda. Oral health is
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integrated into different policy and regulatory documents related to None Communicable Dis-
eases (NCDs) and there is no focal person in charge of oral health at the Ministry of health
level to ensure the coordination and address issues related to oral health care in the country
[26]. All those problems related to oral health services in Rwanda are not exceptional to
PLWHA and since this group is more exposed to oral health problems including dental caries,
itis very important to develop oral health interventions specific to PLWHA in Rwanda.

The results of our study also revealed a significant association between detectable HIV
RNA-viralload and caries among PLWHA after adjusting for the other factors not related to
HIV-infection. Similar to the results of our study, different researchers have also found an
association between HIV RNA-viral load with dental caries [11,25,27 28]. These findings may
suggest that dental caries can affect the immunity of PLWHA. However, based on the design
of our study, it is not possible to determine the causal relationship between dental caries and
higher RNA viralload among PLWHA. Thus, further studies are needed to give more clarifica-
tions on the mechanism of this relationship. On the other hand, PLWHA with immune sup-
pression are reported to experience a reduction of saliva low (xerostomia) [5]. The decreased
saliva flaw contributes to easy development of dental caries due to lack saliva buffering capacity
that controls the PH of mouth environment [29]. Based on the relationship of RNA viral load
and dental caries, there is a need for oral health strategies to provide oral health education and
early preventive dental services among PLWHA in Rwanda.

In our study, dental caries was significantly associated with being a female among PLWHA.
These findings are similar to recent results of a study done in Uganda by Kalanzi and col-
leagues where HIV infected females had a higher prevalence of dental caries than HIV infected
males [30]. Although not significant, HIV uninfected females were also more affected by dental
caries than HIV uninfected males. The literature highlights different factors that expose
women to dental caries than males in the general population. Women’s family role has been
shown as one of the factors for the higher prevalence of dental caries compared to males. Com-
monly, women have been family member with the responsibility for food preparation, This
allows them to have access to foods and snacks between meals more frequently than males,
which increases their chance of caries development compared to men [31,32]. For that reason,
there is a need to develop vivacious oral health strategies that will target women in particular,
especially in high-risk groups such as PLWHA.

Based on their exposure, women, especially those living with HIV/AIDS have to be given
greater attention when planning preventive and oral health education interventions to
decrease the risk of dental caries among this group. To increase the number of women who
access dental services, previous interventions have considered home visits and oral health pro-
grams to provide oral education, and preventive oral health services [33]. Therefore, to
increase accessibility to preventive oral health care among women living with HIV/AIDAS,
there is a need for contextual oral health models among this population in Rwanda,

The results of our study revealed that a higher prevalence of PLWHA and HIV uninfected
adults who frequently visited dentists experienced more caries compared to participants who
less frequently visited dentists. Consistent results were reported in the literature [34,35]. As
highlighted by other researchers, the DMFT index takes into account the past treatment his-
tory. Therefore, the DMFT index is affected by extracted teeth (M) and the fillings done due to
dental caries (F). In our study, the M (Missing teeth due to caries) was the most prevalent com-
ponent of DMFT in the group of PLWHA and HIV uninfected people. Having a higher preva-
lence of people with M component (extracted teeth) along with higher untreated caries among
participants who frequently visited dentists suggests that participants in our study mostly
received treatment for advanced dental caries leaving out caries that could be saved. This may
suggest sub-optimal dental treatment in areas where our study participants visited dentists,
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The sub-optimal dental care may be associated with a lack of conservative dental servicesin
those areas or an overload of practitioners due to a shortage of dental personnel and lack of
adequate infrastructure as highlighted in the recent first National oral health strategic plan in
Rwanda [26]. Thus, there is a need to do further study to better understand factors associated
with caries among participants who frequently visited dentists in Rwanda. To minimize the
risk of progression of caries, there is a need to raise awareness and enforce caries risk assess-
ment strategies for every dental patient in Rwanda especially among PLWHA.

Amongst HIV uninfected adults, middle age (36-45 years) was significantly associated with
dental caries experience. A study from four countries (England and Wales, the United States,
Japan, and Sweden) revealed a larger increase in DMFT in adulthood compared to the young
group [36]. A recent study done in Ethiopia has also highlighted that age increase is signifi-
cantly associated with caries experience [37]. However, some researchers had reported con-
trasting results where young age was associated with increased dental caries compared to
adulthood [38]. These findings may be explained by various factors accross different commu-
nity. For example, in many of developing countries, factors such as increase of sugary dietin
young people, inavailability of preventive services, lack of awareness on how to do good oral
hygiene and high cost of dental treatments expose young adults to caries than adults [37].

Strength of the study

In Rwanda, this is the first study to look at the prevalence of dental caries and associated risk
factors among PLWHA in comparison to HI'V uninfected individuals. Itis also among the few
studies that compared PLWHA and HIV uninfected adults in regards to caries and its associ-
ated risk factors in Sub-saharan Africa,

Limitations

The results of the study may not be generalizable to the general population of Rwanda because
the study was done in an urban HIV clinic in Kigali city which could not represent the whole
country. Inaddition, a cross-sectional study design makes it difficult to establish causality.
Large longitudinal studies are needed to better understand the nature of the associations
between caries and various risk factors. Our study was a comparative cross-sectional study that
did not consider matching factors among two group of PLWHA and HIV uninfected partici-
pants. Although we adjusted for factors that were significantly different among the two group,
we highly recommend further studies that will match key factors among the two groups to cer-
tainly compare PLWHA and HIV uninfected adults.

Conclusion

After adjusting for key factors that were differenciating PLWHA and HIV uninfected partici-
pants, the prevalence of dental caries remained higher in PLWHA than in HIV uninfected par-
ticipants. The reported higher prevalence of caries in PLWHA was associated with being
female, detectable viral load, and frequent dental visits. Therefore, there is a need for effective
oral health interventions specific to PLWHA in Rwanda to raise awareness of the risk of dental
caries and provide preventive oral health services among Rwandan population especially
PLWHA. To ensure timely oral health care among PLWHA, there is a need for effort from pol-
icymakers and stakeholders to integrate oral health care services within HIV treatment pro-
grams in Rwanda. Also, we recommend further studies that will consider the matching of key
factors among PLWHA and HIV uninfected persons to ascertain the difference in dental caries
among the two groups. Furthermore, there is a need to do further prospective studies that can
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analyze in depth thestrength of the association of caries with different factors among PLWHA
in comparison to HIV uninfected individuals,
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Abstract

Introduction: people living with HIV (PLHIV) are ot
high risk of developing periodontal disease. No
study done regarding periodontal disease and
associated risk factors among PLHIV in Rwanda.
Rwanda Health services lack baseline data to plan
for oral health and incorporate the plans into
general health. This study aims to determine the
prevalence of periodontal disease and associated
risk factors among PLHIV and HIV-negative adults
at an HIV clinic of Kigali teaching haspital.
Methods: a comparative cross-sectional study was
done among 400 adults (200 PLHIV and 200 HIV-
negative), aged 218 years. Descriptive statistics,
Chi2 test, and multiple logistic regression analysis
were considered for data analysis using Stata
version 15. Plaque index (PI), Clinical attachment
loss (CAL), and the Community Periodontal Index of
Treatment Need (CPITN) were used to assess
periodontal disease. Results: dental calculus was
the most prevalent item of CPITN recorded for
PLHIV 168 (84%) and HiV-negative 182 (92%)
adufts. The mean (SD) score for CAL was
significantly (p=0.003) higher in PLHIV 1.23 (0.95)
than HIV-negative individuals 0.99 (0.75). Pl
categorized as fair to poor was significantly
{p=0.019) higher among PLHIV 36 (18%) than HIV-
negative persons 16 (8%). Being a male was a
predictor of Pl OR: 2.90 (95%Ci=1.26-6.66) and
CPITN OR: 3.33 (95%CI=1.14-9.70) among PLHIV
and HIV-negative: Pl OR: 3.28 (95%(Cl=1.48-7.28);
CPITN: OR: 7.78 (95%CI=1.04-58.07) participants.
Conclusion: people living with HIV had poorer
periodontal health than HIV-negative individuals.
There is a need for oral heaith program to prevent
periodontal diseases among PLHIV in Rwanda.

Introduction

Periodontal disease negatively affects the quality
of life, especially among People Living with HIV
(PLHIV) [1]. In addition to contributing as risk
factors for opportunistic infections, dental and
periodontal problems among PLHIV are known to
be more severe and difficult to manage compared

to oral conditions among HIV-negative persons [1].
Furthermore, PLHIV have been reported to have a
higher grade of periodontal diseases than
HIV-negative individuals [2]. Periodontal disease is
a broad term that encompasses chronic
inflammatory conditions of the gingiva, alveolar
bone, and ligaments that support teeth [3]. It
develops as an interaction between host immune
and plaque bacteria, initially as gingivitis [4]. The
untreated gingivitis may progress to the loss of
gingiva, alveolar bone, and ligaments, and this
creates periodontal pockets [3]. The process of
periodontal disease results in the inflammation of
the periodontium which leads to the elevation of
inflammatory markers, mostly cytokines [5].

It has been reported that PLHIV who are affected
by periodontal disease show a high level of
interleukin-18 and interleukin-2 expression and
high grade of inflammation than patients with
healthy periodontal conditions [2]. Thus, PLHIV
suffer @ more aggressive type of periodontal
disease than non-infected individuals [2]. Cytokine
production can induce bone resorption around
teeth, leading to clinical attachment loss [5] and
the literature also highlights that the systemic
spread of periodontal infection may contribute to
the progression of HIV infection [6]. In sub-
Saharan Africa, there is limited information on the
prevalence of periodontal disease and associated
factors among PLHI. The Rwandan National Oral
Health Survey has highlighted the high prevalence
of periodontal disease among the general
population [7]. In Rwanda survey, 60% of
participants had dental calculus and more than
34% had dental plague [7]. To the best of our
knowledge, Rwanda has no published information
concerning the prevalence of periodontal disease
and associated risk factors among PLHIV compared
to HIV-negative persons. Given the effect of oral
diseases on general health, the lack of this
information in Rwanda is a barrier to developing
comprehensive care protocols for PLHIV and HIV-
negative individuals. This study was conducted to
assess periodontal disease and associated risk
facts among PLHIV and HIV-negative adults at an
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HIV clinic of Kigali Teaching Hospital {CHUK) in
Kigali, Rwanda.

Methods

Study setting: the study was conducted in an HIV
clinic at Kigali teaching hospital (CHUK) from
August to December 2020. CHUK is one of tertiary
national referral hospitals, and it has the capacity
to accommodate more than 500 beds. The HIV
clinic at CHUK receives more than 2700 cases of
People living with HIV (PLHIV). The clinic also
serves people who come for HIV voluntary testing.

Study design: this was a comparative cross-
sectional study.

The study population: the study population
consistad of PLHIV and HIV-negative adults. We
included PLHIV {18 years old) diagnosed with HIV
infection at least 3 months prior to recruitment.
The study also included all HIV-negative attendees
(18 years old) who came for HIV voluntary testing
and whose HIV results became negative.

Sample size and sample size calculation: four
hundred (400} participants, including 200 PLHIV
and 200 HIV-negative adults, were considerad for
the study. The sample size was calculated using
Stata software. It was calculated referring to
literature information on how to calculate a
sample size for a comparative cross-sectional
study. Assuming a study power of 80%, and
considering that the prevalence of periodontal
disease was 60% in PLHIV and 45% in HIV-negative
persons and considering a ratic of 1 [B]. The
minimum  study sample estimated was 346
participants. A target sample of 400 persons was
recruited to account for non-responders,

Inclusion and exclusion criteria: all adults
diagnosed with HIV infection at least 3 months
prior to recruitment, and all adult attendees at HIV
voluntary testing who were diagnosed as HIV-
negative. People under 18 years cld were excluded
from the study.

Data collection tools and procedures: the
researchers collaborated with physicians who did
a follow-up of PLHIV and nurses who provided HIV
results to the patients. PLHIV were recruited next
to the physicians” rooms. Physicians first informed
them about the ongoing study, and those who
agreed to participate were guided to the data
collection room. To get HIV-negative persons,
respondents were first given their HIV status by
the nurses. Those who became HIV-negative were
informed about the ongoing study by the nurses
first. HIV-negative adults who accepted to
participate in the study were then sant to the data
collection room to provide informed consent. All
consenting participants were examined for
periodontal disease. Clinical examination was
performad by an experienced calibrated dental
examiner using the Plague Index (P1), Community
Periodontal Index of Treatment Needs (CPITN),
and Clinical Attachment Loss (CAL). The clinical
examination was done in a research room at the
HIV clinic. Participants were seated in a semi-
supine position and then examined under natural
light. For dental plague assessment, the Plague
Index (P} by Silness and Loe, which assesses the
thicknass of plaque at the gingival area, was used.
A number of selected teeth (16,12,14,44,32,36)
were considered to assess Pl. Four gingival areas
(lingual, facial, mesial, and distal) were
systematically examined for each selected tooth.
The teeth were dried before the examination. The
assessment of plague was done using a mouth
mirror and explorer under natural rights.

To record the plague index, scoring was recorded
as follows: 0 was for no plaque, 1 for plague
adhering to the free gingival margin and adjacent
area of the tooth which is only seen using a
disclosing agent or running explorer around the
tooth surface, 2 was recorded for moderate
accumulation of soft deposits within the gingiva
pocket that can be seen by the naked eye, and 3
was considered for an abundance of soft matter
within the gingival pocket and/or on the tooth and
gingiva margin. To calculate Pl for each tooth,
scores for each area were summed and divided by
4 (4 tooth surfaces examined). Plaque Index (P1)
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for an individual was obtained by adding the
scores for each tooth and dividing by the number
of teeth examined. The range of scores for
participant reference was 0 (excellent), {0.1-0.9
(good), 1.0-1.9 (fair) and 2.0-3.0 (poor).
Community Periodontal Index of Treatment Needs
(CPITN) was used to assess periodontal pockets,
gingival bleeding and the presence of calculus. A
periodontal probe {a calibrated probe (WHO 621)
with a blunt tip end to awoid trauma to
periodontium and mouth mirrors were used on
supine patients using natural light for the full
mouth examination. The examination was
performed in sextants. At least 2 teeth had to be
present in a sextant for it to be scored. If only 1
tooth was present in a sextant, it was included in
the adjacent sextant. For each of 6 teeth (11, 186,
26, 36, 41, 46: in case of participants under 19
years old) or 10 teeth (11, 16, 17, 26, 27, 36, 37,
41, 46, 47: for respondents aged 20 years and
above), we measured the probing pocket depth,
presence of bleeding and calculus.

The community periodontal index of treatment
needs score ranged from 0 to 4 where dinically
community periodontal index was described as
follows: community periodontal index 0= Absence
of condition (no bleeding, no calculus, no
pathological pocket), CPI 1= Bleeding upon gentle
probing (no calculus, no pathological pocket, CPI 2
= presence of supra and/for subgingival calculus or
other plague retentive factors (with or without
bleeding, no pathological pocket), CPl 3 =4 or 5
mm deep pericdental pockets (with or without
bleading and calculus), CPI 4 = 6 mm or deeper
periodontal pockets (with or without bleeding and
calculus). Periodontal management according to
the “Treatment MNeed” (TN) code are as follows:
CPI-0: TN-0 home care; CPI-1: TN-1 instructions on
proper oral hygiene; CPI-2, CPI-3: TN-2 instructions
on proper oral hygiene and professional scaling;
CPI-4: TN-3 complex pericdontal treatment. To
assess clinical attachment loss (CAL), pocket depth
and gingival margin level measurements were
done using manual probing at four sites (mesial,
distal, mid-buccal, and mid-lingual). Clinical
Attachment Loss (CAL) is the distance from the

cemento-enamel junction (CEJ) to the probeable
cravice, Clinical Attachment Loss (CAL) takes into
account two measurements, which are pocket
probing depth and gingival margin level. The first
step was to measure the pocket depth. The second
step was to measure the distance from the gingiva
margin level to the CEJ and add the two numbers
to get CAL. In case the gingival margin level was
above CEJ, we gave it a negative number. If the
gingiva margin was at the same level as CEJ, then
the number was 0. Once the gingival margin was
below the CEJ level, the measurement value given
was positive [9]. We also considered the addition
of pocket depth and gingival margin level
measurement where slight CAL was considered for
1-2 mm, moderate CAL= 3-4 mm and severe CAL
was 5 mm and above, Rumford's teeth (16, 21, 24,
36, 41, and 44) were considered for CAL
assessment. Kappa score statistical analysis was
done for inter-examiner reliability during examiner
calibration, and a score above 0.7 was recorded
for all indices.

Data analysis: data were analyzed using the STATA
software wversion 15. Periodontal disease was
considered a dependent wariable. Descriptive
statistics were used to calculate frequencies,
percentages, and means scores of periodontal
disease among the study participants. Bivariate
analysis was done through Chi-sguare and t-test.
The Chi-square test was used to test the
relationships betwesn categorical variables, and
the t-test was done to compare the mean scores
of continuous wvariables for normally distributed
data. Multiple logistic regression tests were done
to determine the relationship between caries and
periodontal diseases (dichotomous outcome) with
multiple  socio-demographic  variables. Logistic
regression analysis also supported to control
confounders.

Research ethics: ethical clearance was obtained
from Human Research Ethics Committees (HREC)
and Institutional Review Board (IRB) of the
University of Witwatersrand and the University of
Rwanda respectively. The permission to conduct
the study was obtained from the research ethical
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committee of Kigali Teaching Hospital [CHUK).
Informed written consent was given to  all
participants  before data correction. The
confidentiality of participants was observed by
using an anonymous guestionnaire.

Results

Participants characteristics: the mean age in
people living with HIV [PLHIV) was 43.5 (95% Cl:
41.5-45.5) and 38.5, (95% CI: 34.7-38.3) in HIV-
negative (p<0.001) adults. Also, the majority of
PLHIV were living in urban areas (81.5%) (n=183)
compared to HIV-negative participants (63%)
(p<0.001). A big number of PLHIV completed
primary (40%) and secondary school (34 %)
compared to  HIV-negative individuals who
completed primary (37%) and secondary
education (Table 1).

Comparison of periodontal disease among PLHIV
and HIV-negative adults: regarding plaque index,
the results in Table 1 revealed a significantly
higher prevalence of PLHIV with fair to poor oral
hygiene 36 (18%) comparad to HIV-negative
counterparts 16 {8%) (p=0.019). The mean (5D) FI
value was significantly higher in PLHIV 0.554
(0.543) compared to the mean (SD) Pl value in HIV-
negative individuals 0.427 {0.426) (p=0.010). The
presence of dental calculus ([which is TN-2
corresponding to the need for instructions on
proper oral hygiene and professional scaling) was
the most item of CPITN recorded for PLHIV and
HIV-negative adults. The mean (SD) CPITM score
value was significantly higher among HIV-negative
adults 1.90 {0.46) than the mean (SD) CPITN score
value in PLHIV 1.73 [0.70) (p=0.013). Overall, the
results revealed that PLHIV had a significantly
higher prevalence of CAL 91 {45.50%) compared to
HIV-negative persons 68 (34.00%) (p=0.01%). Tha
mean (5D) CAL value was significantly higher
among HIV-positive persons 1.23 (0.95) compared
to mean (SD) CAL value in HIV-nagative individuals
0.99 (0.75) (p=0.003) (Table 2).

Comparison of risk factors associated with
periodontal disease among PLHIV and HIV-
negative persons: among PLHIV, males were 2.90
times more likely than females to have dental
plaque (95% CI=1.26-6.66), and having more
dental plaque indicates poor oral hygiens as
shown in Table 2. None of the remaining factors
were associated with the presence of dental
plaque among PLHIV. HIV-negative males were
3.28 times more likely than HIV-negative females
to have dental plaque (95% CI=1.48-7.28). In
addition, HIV-negative participants with secondary
education were 2.63 less likely than those with no
or less than the primary school to have dental
plaque (95% Cl= 0.16-0.81). Moreaver, HIV-
negative participants who were not employed
were 3.58 times more likely than those employed
to have dental plaque (35% Cl=1.28-10.01). Among
PLHIV, males were 3.33 times more likely than
females to have community periodontal index of
treatment need ([CPITN) (95%CI=1.14-3.70). In
addition, PLHIV aged 36 and above were 7.15
times more likely than those aged 18-35 to have
CPITN (95% Cl=2.38-21.40). HIV-negative males
were 7.78 times more likely than females to have
CPITN (95% Cl=1.04-58.07). Regarding CAL, PLHIV
aged 36+ years old were 7.83 times maore likely
than those within 18-35 years old to have CAL
(95%C1=3.119-15.66). Among HIV-negative
persons, males were 2,33 times more likely than
HIV-negative females to have CAL (95%Cl=1.15-
4.93). In addition, HIV-negative participants aged
36+ years wera 5.55 times more likely than those
ages 18-35 years to have CAL (93%CI = 2.52-12.13)
(Table 3).

Distribution of HIV-related factors associated
with periodontal disease among PLHIV: after
adjusting for gender, age, residence, education,
occupation, ubudehe (SES), dental  wisits,
frequency of eating fruits, frequency of drinking
tea with sugar, alcohol consumption, PLHIV on line
Il and Il HIV-regimen were 4.41 times more likely
than those on line | to have dental plague (95% Cl=
1.084-20.003). In addition, respondents with <200
CD4 cell counts were 4.59 times more likely than
those with CD4 cell counts of = 500 to have PI. The
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latter was not statistically significant. Mareover,
the only factor that was associated with CPITN
among PLHIV was short duration on  ART
(1-5 years). MNone of HIV-related factor was
associated with CAL after adjusting for all those
factors (Table 4).

Discussion

This comparative cross-sectional study assessed
and compared the prevalence of periodontal
disease and associated risk factors among PLHIV
and HIV-negative respondents. Plaque index (Pl),
Community Periodontal Index of Treatment Need
(CPITN), and clinical attachment loss (CAL) wers
the tools used to assess periodontal disease. The
results revealed a higher prevalence of PLHIV with
Pl categorized as fair to poor and CAL compared to
HIV-negative persons. Dental calculus was the
most item of CPITN recorded, and it was high for
both PLHIV (84%) and HIV-negative (almost 92%)
participants. Being male and older age were
common factors associated with periodontal
disease in both PLHIV and HIV-negative adults.
PLHIV had a higher prevalence regarding fair to
poor plaque, 18% compared to HIV-negative
individuals [8%). The same results were reported
in a study donme in Nigeria, where a higher
prevalence of PLHIV had poor oral hygiene (16.4%)
compared to HIV-negative counterparts
{5.1%) [10]. In addition, our study revealed that
overall, a higher prevalence of PLHIV (45.5%) was
affected by CAL compared to HIV-negative
participants (34.00%). Consistant results wers
previously reported in a study done in
Indonesia [11]. The literature reported that the
prevalence of periodontal disease varies from 27%
up to 76% [12]. Our results support these findings,
especially for severe periodontal disease (CAL).

The presence of plague indicates individual poor
oral hygiene and the biofilm of dental plague
harbar microorganisms colonizing responsible for
inflammation of the gingiva and which
subsequently progress into severe periodontal
diseases such as CAL and which can lead to tooth

loss [13]. Periodental disease, as well as many
other oral conditions, are easily preventable yet,
they have huge socio-economic costs to both the
individuals (opportunity costs-time off work and
school, poor quality of life) and they are costly to
treat at both an individual level and the country
level. Therefore, since good oral hygiene practices
and accessibility to proper periodontal care
services are key to preventing dental plague
accumulation and CAL, it is necessary to ensure
oral health strategies that can engage PLHIV to
practice oral hygiene and fo timely have
accessibility to periodontal health care services
within the existing HIV treatment program in
Rwanda. Our study results agree with previous
studies that hawve highlightad that PLHIV
are prone to periodontal disease than the general
population [2,11]. Periodontal disease process
results in the inflammatory process of the
periodontium which results in the elevation of
inflammatory markers, mostly cytokines. It has
been reported that PLHIV who are affected by
periodontal disease show a high level of
interleukin-18 and interleukin-2 expression and
high grade of inflammation than patients with
healthy periodontal conditions [11]. Thus, PLHIV
suffer a moare aggressive type of periodontal
disease than non-infected individuals [2]. In
addition, recent literature has revealed the effect
of HIV infection to alter antibody responses
against periodontopathic bacteria, which exposes
PLHIV to periodontal disease more than HIV-
negative individuals [13]. Recently, the literature
also highlights that a more severe periodontal
disease reported among PLHIV result from
multiresistant pathogens including Pseudomonas
aeruginosa, Acinetobacter baumannii,
Enterobacter faecalis, Escherichia coli, Clostridium
clostridioforme, Klebsiella pneumoniae, Candida

spp [12].

Regarding CPITN, the majority of PLHIV and HIV-
negative participants needed professional dental
scaling together with instructions on oral hygiene
(TN2). No study done in Rwanda regarding this
matter among PLHIV so far. However, similarly to
our findings, previous studies done in general
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population of Rwanda reported consistent
results [7,14]. For example, the results of
Rwanda's national oral health survey reported that
up to 60% of participants had dental calculus [7].
Another study done in Rwanda military hospital
revealed that almost half (50%) of study
participants had dental calculus [14]. In Africa,
several risk factors are known to contribute to the
higher prevalence of periodontal disease. Those
include but are not limited to shortage of dental
personnel, unavailability of oral health services,
poor working conditions, low priority given to oral
health care compare to general health care, and
late wisits to dentists with emergency oral cases
presentation [15-17]. Poor oral hygiene is also
highlighted as a measure issue in sub-Saharan
Africa [16]. In addition, Many African countries are
reported to have few effective oral health
promotion programs, low priority to oral health,
lack of reliable data related to oral heakth, and
inequality of oral health. All those contribute to
higher prevalence and severity of oral problems,
including periodontal disease, in many countries of
Africa [16]. In Rwanda, the Ministry of Health
reported different problems faced by the oral
health System. Those include but are not limited
to the shortage and inappropriate dental
infrastructure, shortage of dental personnel,
unavailability of sound and regular preventive and
oral health education programs at the community
level [18]. Being male and having 36+ years old
were associated with periodontal disease in our
study. Various researchers have reported
consistent results previously [19-21].

For example, according to National Health and
Mutrition Examination Survey repart, men develop
higher periodontal disease (more than 36%)
compared to women (about 38%) [21]. This is
because men ignore their oral health compared to
women [22]. In addition, men are reported to have
pocrer oral hygiene behaviors and rarely wisit
dentists for prevention services compared to
women [21].  Furthermore, differences  in
immunity between men and women contribute to
a difference in periodontal disease. Sex hormones
and X-linked genes influence and modulate the

immune response, respectively. For example,
testosterone suppresses the immune response
while  estrogen  enhances the  immune
response [21]. These differences also affect the
oral micrabiome [21]. It is therefore important to
advocate for oral health promotion programs that
engage male to positively change their oral health
practices. Our findings match previous studies that
reported that periodontal diseases tend to
increase as age increases. For example, a study
done in Saudi Arabia reported older age as a
predictor of severe periodontal disease [23].
Another study conducted in Indonesia revealed
that periodontal severity and prevalence increase
with age [24]. The mechanism through which age
contributes to periodontal diseases is explained by
the fact that there are pathological age-related
changes to key cellular regulators of the immune
cells (Neutrophils, macrophages, and T cells) [25].
These cells are involved in the pathogenesis of
periodontal disease. They contribute to the
initiation,  propagation, and resolution of
inflasnmation [25]. This indicates how oral health
preventive interventions specific to older people
are imperative,

Mot having or completing elementary school were
predictors of fair to poor plague among HIV-
negative people. Similar findings were reported in
the literature [26-28]. As recommended
previously, education may be the main target for
preventive programs for periodontal diseases.
Also, early life interventions were recommended
in the literature to eliminate educational
inequalities in periodontal diseases [29]. In
addition, unemployment was also a predictor of
periodontal disease in our study. Our results are
consistent with previous findings by other
researchers [30,31]. For example, a study by Quinn
and colleagues revealed that unemployment
decreases the utilization of preventive dental care
services [31]. Therefore, when planning for
preventive and oral health care interventions,
unamployment should be considered as a risk
factor for poor periodontal health. The main
strength of this study is that it compared PLHIV
and HIV-negative individuals, which is the first

Julienne Murererehe et al, PAMI-CM - 11(43). 20 Feb 2023. - Page numbers not for citotion purposes.

196



5007

Article &

|

1 PAMJ

=11 Clinical Medicine

—
— .

study conducted in Rwanda among very few
studies in sub-Saharan Africa.

Conclusion

This study revealed poorer periodontal health
among PLHIV than in HIV-negative persons
evidenced by Pl and CAL. There is a need for a
collaborative effort to establish programs for
regular and timely screening and management of
periodontal disease among PLHIV in Rwanda.
There is also a need to establish community-based
oral health education programs to encourage oral
hygiene practice and regular dental visits for
periodontal screening among the Rwandan
population in general. Further studies are
recommended for the rural population in Rwanda.

What is known about this topic

® Periodontal disease affects the wellbeing of
PLHIV:

e Existing controversial obout risk factors
associated with periodontal disease among
PLHIV.

What this study adds

® Higher prevalence of periodontal disease
among PLHIV than HIV-negative adults;

e This study identified key factors influencing
PI, CPITN and CAL in Rwanda.
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Table 1: comparison of demographic characteristics of participants

Social demographic characteristics HIV+ n(%); n=200 |HIV-n{%); n=200 P-value
Mean age (mean, 95%CI) 43.51(41.51-45.51) [36.53(34.72-38.33) [<0.001%
Sex
Male 38(44.0) 89(44.5) 0.920
Female 112(56.0 111(55.5)
Residence
Urban 163(81.5) 126(63.0)
Peri-urban 25({12.5) 32(16.0) <0.001*
Rural 12(6.0) 42(21.0)
Education
No formal schooling or less than primary b7(13.5) 50(25.0)
school
Primary school completed 30{40.0) 74 (37.0) 0.020*
Secondary school 68(34.0) 50({25.0)
Tertiary 25(12.5) 26(13.0)
Occupation
Unemployed 64{32.0) 44(22.0) 0.024*
Employed 136(68.0) 156(78.0) '
Use medical insurance
Yes 195(99.5) 195(97.5.0)

0.10
No 5(2.5) 22(11.0)
Ubudehe [SES)+
Category 1 18({9.0) 24(12.0)
Category 2 47(23.5) 73(36.5) 0.005*
Category3 and 4 135({67.5) 103(51.5)

*Statistically significant results P <0.05
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Table 2: comparison of periodontal disease status among PLHIV and HIV-negative adults

Plaque index (P1)

Prevalence for Pl categories HIV+ N (%) HIV- N (%) P-value
Excellent 43 (21.5%) 56(28%)
Good 121(60.5%) 128(64%) 0.008*
Fair to poor 36(18%) 16({8%)
Mean 5D Mean £5D P valus
Mean (SD) FI D.010°
Community Periodontal Index of Treatment need 0554+ 0543 [0.427 +0.426
[CPITN)
) PLHIV n =200MN= |HIV-negative n
Prevalence of CPITN categories b0 200 P-value
(%) n(%)
CPITN=0 {Healthy pericdontium) 27(13.50%) 9 (4.55%)
CPITN=1 (Bleeding upon gentle probing) 2(1.00%) 4(2.02%) 0.022*
CPITN=2 (Presence of supra andfor sub gingival calculus) [168(84.00%) 182(91.92%)
CPITN=4 and 5 (Pericdontal pocket of 4 or deeper) 13(1.50%) 3(1.52%)
Mean +5D CPITN 1.90+0.46 0.013*
Clinical Attachment Loss (CAL) 1.7310.70
Prevalence of CAL categories HIV+ (n=200)  [HIV- (n=200]) P-value
(%) N{%) (%)
Absence of pathological CAL 109(54.5%) 132(66%)
slight CAL 80(40%) 50{30%) 0.063
Moderate to severe CAL 11 (5.50%) 2(4%)
overall CAL prasence 91(45.50%) 68{34.00%) 0.019*
Mean (5D) CAL 1.23 (0.95) 0.99 {0.75) 0.0032*

* Statistically significant results P <0.05

Julienne Murererehe et al. PAMJI-CM - 11{43). 20 Feb 2023. - Page numbers not for citotion purposes.
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[Table 4: HIv-related factors associated with pericdontal disease among PLHIV

Plaque index

HIv-related factors associate with PI [subgroups (0dds ratio (95% confidence interval) P-value
CDd IEroup Il [z 500) 1

|Group 11 (200-499) 2.36 (0.547-10.178) D.056

\sroup | (<200} 4.59 (0.963-21.897) D.249
RN &-viral load Detectable 1

Undetectable 1.03 (0.344-3.094) 0054
WHO staging |stage 1

[5tage Il to IV 1.30 (0.343-4.927) 0.699
Typas of ART Line 1

Line Il and 1l 441 (1.065-18.282) 0.041*
Duration on ARVS 1-5 years 1

5-10 years 2.01 [0.542-7.450) 0295

11-15 yearsl 2.03 (0.538-7.72E) 0.294
Duration of HIV-infaction 1-8 years 1

lB-16 years 1.05 (0.248-4.483) 0041

1.23 (0.240-3.6.335) 0.501

CPITH 17+ years
HIv-related factors associate with CPITH [subgrowps Ccdds ratio (95% confidence interval) P-value
CDd [= 500) Group I 1

\Group | [<200) 2.33 (0.381-14.300) 0.350

\zroup 11 |200-459) 2.28 [0.369-14.182) 0.374
RMA-viral load Detectable 1

Undetectable 3.52 (0.880-14.099) 0073
WHO staging [stage Il To IV 1

stage 1.00 (0.192-5.015) 000
Types of ART Line 1

Line Il and Il 2.03 (0.500-8.240) 0.322
Duration on ARVS 11-15 years 1

1-5 years 5.06 [1.050-45.200) D.044*

6-10 years 0.95 (0.271-3.374) D047
Duration of Hiv-infection 17+ years 1

1-8 years D.89 (0.117-6.805) D.913
CAL [3-16 years 1.44 (0.341-6.068) 0619
HIv-related factors associate with CAL [subgroups Cddls ratio (95% confidence interval) P-value
CDd [= 500) Group 1l 1

\sroup | (<200} 2.473 (0.571-10.715) D.226

\Group 11 {200-459) 3.85 (0.963-15.423) 0.057
RMA-viral load Detectable 1

Undetectable 1.71 (0.624-4.708) 0.295
WHO staging [Stage 1

[5tage Il to IV 1.23 (0.417-3.655) 0.702
Types of ART Line Il and Il 1

Line 1.01 (0.405-2.521) 0980
Duration on ARVS 1-5 years 1

5-10 years 1.21 (0.317-4.630) D.779

11-15 years 1.18 (0.305-4.587) 0.508
Duration of Hiv-infection 17+ years 1

1-8 years 1.26 [0.255-6.286) 0.771

l5-16 years 0.91 [0.393-2.084) 0.833

significant results P <0.05

+adjusted for age, gender, education, occupation, Ubudehe (SES|, eating biscuits, drinking sugary tea, dental visits, alcohol * Statistically)
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Table 3: comparisan of risk factors assodated with periodontal disease among PLHIV and HIV-negative sdults
M
Foctors not related to | Subgroups Odds ratic (25% CI} for HV+ P-walue Ddds ratio (95% O} for HW- | P-walue
HIV infecticn adults adults
Gender Female 1 1

male 2.90(1 265-6.664) 0.01z* 3.28(1.460-7.264) 0.003*
Lee 18-35 1 1

36+ 148 (0.620-3.532) 0.377 1.77 {0.757-0.936] 0.160
Education

Mo or less than primary schoel 1 1

Secondary school 1.19{0.506-2.515) 0.685 0.38{0.161-0.913) 0.031*

Tertiary 133(0.421-4.239) 0.623 0.45(0.155-1.316) 0.145
Dcoupation Employed 1 1

Mot employed 1.39{0.612-3 162) 0.430 3581 2682-10.014) 0.015*
Frequency of eating several times 5 month or seldom/never 1
biscuits several times & day or every day 1.72{0.176-16.845) 0.540 0.74{0.171-3.249) 0.697

several times & week or once & week 0.83(0.303-2.290) 0.724 2.71{1.081-6.523) 0.033*
Alcohol consumption es 1 1

No 1.74(0.741-4.110) 0.z02 2.03(0.935-2.442) 0.073
CPTH
WVariables Subgroups Odds ratic] 5% CI} for HIV+ P-vzlue Odds ratiof 85% CI) for HIV- | P-vzlue

people

Gender Female 1 1

male 3.33(1.143-5.701) 0.0z7* 7.78{1.047-558.072] 0.045"
Lge 18-35 1 1

36+ 7.15 (2 3B6-1 400 0.000* 1 E7(0.253-13_EBO) 0.535
Education

Tertiary 1 1

Mo or less than primary schoael. 0.91(0.219-3.736) 0.900 0.68(0.041-11 807) 0.795

Secondary school 1.14/0.265-4.686) 0.860 0.39(0.021-7.267) 0.531
Qooupation Emn ployed 1 1

Not em ployed 1.79{0.596-5.372) 0.295 0.72(0.072-7.227) 0.782
Frequency of drinking | Seversltimes 3 day or every day 1 1
tea with sugar

Several times 3 wesk or onoe 3 week 0.60{0.195-1. 841) 0.372 1.6040.110-23.310) 0.728

Several times a month or seldom /never 1.26(0.345-4.631) 0.722 0.07{0.007-0.568) 0.015*
Alcohol consumption No 1 1

Wes 1.03{0.327-3.273) 0.953 0.07(0.064-0.663) 0.0z2*
CAL
WVariables Subgroups Odds ratio [ B5% CI} for HIV+ P-vzlue Odds ratio | 95% 1) for P-vzlue

people HIv-

Gender Female 1 1

male 127 (0.624-2.556) 0.508 2.39{1.150-£.958) 0.020*
Lpe 18-35 1

36+ 7.83 (3.119-19.660) o.000" 5.55 (2.528-12.199) 0.000"
Diental wisit Never received dental cre 1 1

sz than 6 months to 1 year 2.570.801-8.243) 0.112 1.63(0.666-£.021) 0.282

micre than 1 year but bess than 5 years 1.3000.368-2.454) 0.558 0.36{0.105-1.158) 0.096

5 years and more 1.68(0.536-3.168) 0.287 0.31(0.119-0.823) 0.015"
Frequency of eating Several times 3 day or every day 1 1
fruits

Several times 3 wesk or onoe 2 week 1.21j0.484-3.019) 0.683 10.35(0.133-0.958) D.p21

Seversl times 2 month or seldom/never 1.74(0.625-1 B4T) 2RE 0.74{0.256-2.164) 0588
Alcohel consumption No 1 1

Wes 2. 12{0.941-2 778) 0.070 0.76{0.350-1.649) 0.489
*Statistically significant results P <0105
Julienne Murererehe et al. PAMI-CM - 11743). 20 Feb 2023. - Page numbers not for citation purposes. 13
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Oral health-related quality of life =
among people living with HIV and HIV-negative
adults in Kigali, Rwanda: a comparative cross-
sectional study
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 Abstract

Background Assessing health-related quality of life has become integral to people living with HIV (PLHIV) follow-up.
However, there is a lack of data regarding the impact of oraf health on quality of life, known as Oral heaith-related
quality of life (OHRQoL) among PLHIV compared to HIV-negative individuals in Rwanda.

Aim The study aimed to assess OHRQol among PLHIV compared to HIV-negative counterparts in Kigali, Rewanda.
Methods The Oral Health Impact Profile short version (OHIP-14) questionnaire was interviewer-administered

to 200 PLHWV and 200 HIV-negative adults (= 18 years old) at an HIV clinic of Kigali Teaching Hospital (CHUK). Socio-
demographic characteristics, including age, sex, occupation, and sociceconomic status (SES) of participants, were
collected using a survey questionnaire. A 4-point Likert scale was used to assess the frequency of oral impacts for all
14 itemns within 7 domains of the OHIP tool. The descriptive statistics were used to see frequencies and percentages
of OHRQoL among PLHIV and HIV-negative persons, respectively. The Chi-square test was used to determine the asso-
ciation of OHRQoL with caries (DM’T) and pericdontal disease (CPITN) among PLHIV compared to HIV-negative
individuals.

Results The results revealed a higher prevalence of PLHIV with poor OHRQol than HIV-negative individu-

als in 5 domains and almast all items of OHIP-14 except for the OHIP 3 {found it uncomfortable to eat any foods
because of problems with teeth or mouth) and CHIP-14 (being totally unable to function because of problems

with teeth or mouth). The findings showed statistically significant resuits (p <0.05) for the OHIP1 item “trouble
pronouncing any word"with a prevalence of 2.5% (n = 11) and 2.25% (n =9) in PLHV and HV-negative, respectively.
Also, PLHIV had a significantly higher prevalence, 2.75% (n=11) for the QHIP 13 itern “life not satisfying due to teeth
and mouth problems compared to HV-negative individuals 2% (8) p< 0.05. Mcreover, dental caries was significantly
associated with poor OHRQoL among PLHIV and HIV-negative adults and for all 14 items of the OHIP tool. Periodontal
disease was not significantly asseciated with OHRQolL among PLHIV and HIV-negative adults.

Conclusion This study revealed poor OHRQoL among PLHIV compared to HiV-negative adults. There is a need

for further longitudinal studies to investigate the OHRQol in Rwanda, especially among PLHIV. It is essential to include
oral health care as one of the components of the medical health care programs for PLHIV in Rwanda.
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Background

Human Immune Deficiency Virus (HIV) infections
remain a global health crisis [1]. About 680,000 people
died from AIDS-related causes in 2020 [2]. Although
overshadowed by the more recent COVID-19 pandemic,
almost 4000 new HIV infections are reported worldwide
[3]. Among those, 60% of daily new HIV infections occur
in Sub-Saharan Africa [3]. Recently, the 90-90-90 targets
(by 2020, (1) 90% of all people living with HIV will know
their HIV status; (2) 90% of all people diagnosed with
HIV infection will receive sustained antiretroviral ther-
apy; (3) 90% of all people receiving antiretroviral ther-
apy will have viral suppression) have contributed to an
increased number of HIV-infected individuals with sup-
pressed viral load [3] and having an increased life expec-
tancy [2]. As People Living with HIV (PLHIV) live longer,
controlling other chronic diseases, such as oral diseases,
that hinder their quality of life is paramount.

Good oral health is crudal to a better quality of life.
The World Health Organization (WHO) distinguishes
the Oral Health Related Quality of Life (OHRQoL) con-
cept as essential to general and oral health [4]. Also,
WHO recognizes oral health as a significant part of the
Global Oral Health Program [4]. For years, the impact
of oral diseases on quality of life was ignored, and more
effort was put into evaluating oral diseases dclinically [5].
However, oral conditions, mostly caries and periodon-
tal disease, are reported as a highly prevalent group of
pathologies globally [6], and have been shown to affect
the ability to eat, speak, smile, and psychological status
i4].

The literature defines OHRQoL as “a multidimen-
sional construct that reflects people’s comfort when eat-
ing, sleeping, and engaging in social interaction, their
self-esteem, and their satisfaction concerning their oral
health” [7, 8]. The definition of OHRQoL is mostly based
on its constructs: functional factors (mastication, speak-
ing); psychological factors (appearance, self-esteem):
social factors (intimacy, communication) and experience
of pain (acute or chronic) or discomfort [8].

Caries and periodontal diseases negatively affect
patients’ OHRQoL and well-being. Oral conditions
affect OHRQol. through interference with daily activi-
ties such as chewing, swallowing, speaking, sleeping,
choosing what to eat, schooling social interaction, and
more [4]. Poor oral health negatively affects the quality
of life generally [5], and especially among people with
other chronic diseases such HIV-infection [9]. For exam-
ple, pain and discomfort caused by dental caries and
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periodontal diseases an interfere with nutritional intake
among PLHIV and, therefore, can affect their immunity
and general well-being [10].

Assessing the health-related quality of life became inte-
gral to PLHIV follow-up [11]. However, there is a lack
of data regarding the impact of oral health on quality of
life among PLHIV compared to HIV-negative individu-
als in Rwanda. Elsewhere, studies have reported poorer
OHRQoL especially among high risk group such as
PLHIV [12].

Thus, this study aimed to assess Oral health related
quality of life among PLHIV compared to HIV-negative
adults in Kigali, Rwanda. The results from this study will
provide much-needed data for stakeholders to contribute
to improvement of oral health generally and for PLHIV in
Rwanda. It may also guide other researchers in Rwanda
to include an OHRQol. component in their future oral
health research.

Methods

Study design and participants

This study used a comparative cross-sectional design
comprising People living with HIV (PLHIV) and HIV-
negative adults aged >18. Study participants were
recruited from an HIV Clinic of Kigali Teaching Hospital
(CHUK) from August 2020 to December 2021.

Study setting

The study was conducted at an HIV clinic in the Univer-
sity Teaching Hospital of Kigali (CHUK). CHUK is the
largest tertiary national referral hospital located in Kigali
City, Rwanda. It is also one of the biggest referral hos-
pitals in the country. According to the records, around
3150 PLHIV were seen monthly for routine treatment
and management of their condition. Also about 106 HIV-
negative persons were received for HIV voluntary testing.

Recruitments process

A consecutive sampling method was used to select study
participants. PLHIV were recruited next to the physi-
cians’ rooms after being informed about the ongoing
study by the nurse or physician. The PLHIV signed the
consent form before data collection process. HIV-nega-
tive adults were recruited in the room next to the Coun-
selling and Testing site (VCT). HIV-negative participants
were first given results by their physicians or nurses, and
they were informed about the ongoing study. Only HIV-
negative people who agreed to participate were guided
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to data collectors to sign the consent before starting data
collection.

Sample size

‘The sample for this study was delivered from a broader
PhD study that sought to assess risk factors for caries and
periodontal diseases among PLHIV and HIV-negative
adults in Rwanda. The sample size calculation for the
comparative cross-sectional study was done using Stata
software version 15. Assuming a study power of 80%,
considering that the prevalence of common oral diseases
is 60% in PLHIV and 45% in HIV-negative individuals,
and considering a ratio of 1 [13], the minimum study
sample was estimated to be 346. Four hundred patients,
200 PLHIV and 200 HIV-negative adults, were recruited
and agreed to participate in the study.

Data collection tools and procedure

To assess OHRQoL, oral health impact profile short ver-
sion (OHIP-14) tool |14] was interviewer-administered to
study participants in the language they could understand.
The OHIP tool uses seven variable dimensions developed
from an oral health model by Locker and consists of 49
questions subdivided into seven dimensions [14]. Slade
and Spencer later developed the OHIP-14, a short ver-
sion instrument to assess OHRQoL [14]. The OHIP-14
instrument is the most widely used and comprises seven
domains (functional limitation, physical pain, psycholog-
ical discomfort, physical disability, psychological disabil-
ity, social disability, and handicap) and each dimension
has 2 items [14].

We used 4-point Likert scale responses to assess the
frequency of oral impacts during the previous 3months
for all domains. The coding for 4-point Likert was 0’
for ‘never, ‘1" for ‘hardly ever; ‘2’ for ‘occasionally; ‘3’ for
‘fairly often, and ‘4’ for ‘very often. A 4-point Likert scale
was used to assess the frequency of oral impacts during
the previous 3 months for all domains.

To facilitate the interpretation of our results, partici-
pants’ responses on the OHIP-14 guestionnaire for “fairly
often” (coded 3) and “very often” (coded 4) were com-
bined to present high impact. “Occasionally” (coded 2)
was counted on its own as neutral, while “hardly ever”
(coded 1) and “never” (coded 0) were also added together
to represent low impact. Higher impact indicates worse
OHRQoL. The training of data collector on how to use
OHIP-14 tool was provided before data collection.

Socio-demographic characteristics, including age,
sex, occupation, and socioeconomic status (SES) of
participants, were also collected using a survey ques-
tionnaire. In Rwanda context socio-economic status
is already known because it is pre-determined by the
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government criteria and every Rwandese knows the
category he or she belongs too. Those categories are
defined as follow:

Category 1: Families who do not own a house and
can hardly afford basic needs.

Category 2 Those who have a dwelling of their own
or are able to rent one but rarely get full time jobs.
Category 3: Those who have a job and farmers and
go beyond subsistence farming to produce a surplus
which can be sold. Also include those with small
and medium enterprises who can provide employ-
ment to dozens of people.

Category 4: Those who own large-scale business,
individuals working with international organiza-
tions and industries as well as public servants.

Age was stratified as 18-24; 25-34; 36-45; 46-55
and 56+. For easy of comparison, we based on existing
literature to categorize participants’ age [15]. Age was
assessed through strata,

We also used two clinical indices: DMFT (Decayed,
Missing, and filled) index following WHO guidance
[16] and CPITN (Community Periodontal Index of
Treatment Need) [17] to determine and compare the
association of caries (DMF) and periodontal disease
(CPITN) with OHRQolL among PLHIV and HIV-neg-
ative adults. Clinical data (DMF and CPITN) informa-
tion were delivered from the broader PhD project that
aimed to assess risk factors for caries and periodontal
diseases among PLHIV and HIV-negative persons in
Kigali, Rwanda,

DMFT and CPITN were categorized as yes or no. Yes,
indicates participants who experienced dental caries /in
need of periodontal treatment and no expressed those
who did not experience dental caries/no need of peri-
odontal treatment. The explanatory variables were age,
sex, education, residence, socio-economic status (SES),
caries experience, and periodontal disease (CPITN). The
outcome variable was Oral health-related quality of life
(OHRQoL).

Statistical analysls

The descriptive statistics were used determine frequen-
cies and percentages of OHRQolL among study par-
ticipants. The chi-square test was done to assess and
compare the association between OHRQoL and par-
ticipants’ characteristics, caries (DMFT), and peri-
odontal disease (CPITN). The Cronbach alpha test was
performed to test the internal consistency of the OHIP-
14 tool in Rwanda, and the alpha coefficient scored 0.914.
Stata version 15 was used to analyze data.
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Results

Demographic characteristics of participants

According to results in Table 1, majority of people liv-
ing with HIV (PLHIV) showed higher prevalence in
older age categories of 46-55 [28,5% (n=57)] and 56+
{24% (n=54)] compared to HIV-negative participants
in 46-55 [(115% (n=23)] and 56+ [12% (n=21)] age
categories, In addition, 32% (n=64) of PLHIV were
unemployed, whereas in the HIV-negative group this
percentage was 22% (n=44) (p=0.024). Furthermore,
the prevalence of PLHIV in socioeconomic status catego-
ries 3 and 4 (considered as having enough income) was
significantly higher (67.5%) than the prevalence of HIV-
negative respondents in the same socioeconomic status
(51.5%) (p=0.005).

Comparison of OHIP frequency In PLHIV and HIV-negative
adults

Based on the “high impact” category for all 14 items of
OHIP, the results in Table 2 revealed a higher percent-
age of high impact among PLHIV than HIV-negative
people in 5 domains (functional limitation, psychological
discomfort, physical disability, psychological disability,
social disability) and almost all items of OHIP-14 except
for OHIP 3 (found it uncomfortable to eat any foods
because of problems with teeth or mouth) and OHIP-
14 (being totally unable to function because of prob-
lems with teeth or mouth) that were within the domain
of physical pain and Handicap, respectively. The find-
ings revealed statistically significant results (p £0.05) for

Table 1 Demoagraphic charactenstics of participants

Social demographic PLHIV HIV-negative Pvalue

characteristics n(%) n{%)
Age <0001
18-24 0(15) 390195
25-35 31 (155) 77 (385)
36-45 MU(170) 38195
4655 57 (285) 231115
56+ 54 (24.0) 21020
Sex
Male E8 (4.0} 89(445) 0820
Female 112 {560 111 (555}
Occupation
Unemployed 64 (32.0) 442.0) 0.024*
Employed 136 (68.0) 156 (780
Soclo-economic status
Categoryl 18 (80) 240200 0.005*
Category? 47 (235} 73 (365)
Category3 and 4 135 (67.5) 103515

" Indicator of statistical significant results with a significance level of 0.05
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the OHIPI item “trouble pronouncing any word," with a
prevalence of 2.5% (m=11) and 2.25% (n =9} in PLHIV
and HIV-negative persons, respectively. Also, consider-
ing the OHIP 13 item “life not satisfying due to teeth and
mouth problems”, the results showed a higher prevalence
of impact among PLHIV {2.75%) when compared to HIV-
negative individuals (2%). The difference was statistically
significant p <0.05.

Assoclation of Oral Health-Related Quality of life (OHRQoL)
with demographic characteristics among PLHIV aduits

In comparison to HIV-negative persons

Females living with HIV reported significantly higher
OHIP-14 impact (25%) when compared to males (9.09%).
Although not statistically significant, HIV-negative
females (10.81%) reported a higher OHIP impact than
HIV-negative males (8.99%) as shown in Table 3. In addi-
tion, PLHIV (17.99%) and HIV-negative participants
(13.10%) in the older age group (36+ years) reported a
slightly higher OHIP-14 impact compared to young aged
(18-35years) PLHIV (18.03%) and HIV-negative adults
(7.76%). Moreover, employed PLHIV (21.88%) reported
significantly higher OHIP-14 impact compared to unem-
ployed PLHIV (16.18%) (p=0,031) as shown in Table 3.

Comparisons of OHIP-14 among PLHIV and HIV-negative
adults according to dental carles (DMFT Index)

Having experienced dental caries (DMFT>0) was signifi-
cantly associated with poorer OHRQoL in all domains
of OHIP-14 among PLHIV and HIV-negative adults
(Table 4). None of the OHIP-14 items was significantly
associated with CPITN as shown in Table 4.

Discussion

The results revealed poorer OHRQoL among PLHIV
than HIV-negative people in almost all items of OHIP
14, Similar results were reported in the literature [18, 19].
HIV infection is known to have a detrimental effect on
OHRQoL and this effect may be explained by the HIV
infection role in higher prevalence of severe common
oral diseases (mostly caries and periodontal disease),
as reported by various researchers [20-22]. However,
another study done in Uganda, reported no difference
in OHRQoL among mothers living with HIV compared
to HIV-negative counterparts [23]. This finding may be
explained by the fact that pregnant women, regardless
of their HIV status, are exposed to oral health problems
because of pregnancy changes [24].

They also give less importance to oral health care,
mainly because they fear the impact that dental services
might have on pregnancy outcomes [18, 25].

Also, in PLHIV and HIV-negative adults, dental car-
ies was significantly associated with poorer OHRQoL
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Table 2 Comparison of CHIP frequency among study participants accarding to HIV status
7 domaln Items of OHIP Categorlesimpactin - HIV-negative PLHIV p-value
terms of OHRQoL ni%) n{%;)
Functiona! Emitation OHIPT; Had trouble pronocncng any words fow mpact 165 {48.75) 180 (45) 0.008
neutral impact NI 11 @75
high impact 2805 9{225)
OHIP2: Felt sense of taste has worsened low impact 173{4325) 158 (395) 0091
neutral impact 160 20()
high impact TSy 22(55)
Physical pain OHIP3: Had painful aching low impact 52475) 91 @279 0559
neutral impact 45(1125) 54(135)
high impact 56(14) 55(13.79)
OHIPA: Find it uncomfortable to aat any foods fow impact 12430 105 2625) 006
neutral impact 411025 41(1029)
high impact 35 @75 54(135)
Psychological discomfort OHIPS: Been salf-consdious low impact 143 35.75) 122 (305) 0082
neutral impact 25 6.35) *@
high impact |, 42(105)
OHIPS: Felt 1ense low impeact 140 35) 123 (30.75) 0173
neutral impact 27 (6.75) 31(7.75)
high impact 33@25 4 (115)
Physica dissbity OHIPT- Feit diet has been unsatisfactory low impact 138 345) IELTS 0619
neutral impact @S5 34(85)
high impact 280 35 (B75)
OHIPE: Had to interrupt meal low impact 151 3775 136 34) 0173
neutral impact 27675 3 {75
high impact 72(55) 34(85)
Psychological disability OHIPS: Found it difficuit 10 refax low impeact 137 3425) 133 (3325 0660
neutral impact BG) 34(B5)
high impact 27 6.75) 33 (825)
OHIP10: Been a bit embamassad low impact 161 (4025) 154 (385} 0468
neutral impact 19(4.75) 18(45)
high impact 20(5) 28(N
Socio disabifty OHIP11: Been a bit initable low impact 168 (42) 164 (41) 0139
neutral impact 18(4.75) 13(325)
high impact 13 (3.25) 23(5.75)
OHIP1 2: Had difficut doing usual jobs low impact 163 (40.75) 1553875 0216
neutrd impact 24(6) 22{85)
high impact 13325 231(575)
Harxdicap OHIP13: Felt life not satisfying low impact 183 (45.75) 162 (405) 0.005
neutra impact a225) 27675
high impact 8@ 11 @2.75)
OHIP14: Being totally unabie to function low impact 181 {452%) 179 (4475) on
neutral impact 120 1435
high impact 7(L75) 7(1.79)

in all items of OHIP-14. Consistently with our study,
previous researchers revealed the association of dental
caries with poorer OHRQoL regardless of HIV status
[11, 19, 23, 26-28]. Experiencing dental caries is linked

to experiencing various physical, psychological, and
social problems, mostly based on the severity of dental
caries. For example, untreated caries may lead to ach-
ing, inability to eat and rest, and inability to do daily
activities or socialize normally [29, 30].
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Table 3 Assoclation of OHRQol with demographic characteristics PLHIV In comparison 1o HIV-negative individuals
Variables PLHIV Pvalue  HlIV-negative Pvalue
Highimpact  Neutral impact  Low impact Highimpact  Neutralimpact  Low Impact
n(%) n(%) n(¥%} n(%) (%) n(%)
AGE 0.001
18-35 11 (1803 25 (4098 25 {4098) 0645 8(7.76) 41 3534 65 (56.90)
36+ 251799 66 (4748 48 (3453) 111310} 4B(57.14) 25 (29.76)
SEX
Male 8909 A2 (4773 |31 oon B899 35(31933) 46 (5169 0.0290
Female 28 @500) A0 (4375 353125 12(1081) 54 (4845) 45 (4054)
+UBUDEHE (SES)
Cat 1&2 (poor) 12 (18.45) 29 (4462) 24 (3692) 0984 9@28 43 (4433) 45 (4639 0934
Cat3&4(Rch) 24(17.78) 62 {45093) 49 (3630} 11 (1048) & (4466 46 (4466)
OCCUPATION
employed 14 21.88) 35 465 15{B44) 0.031 49909 20 (4545 20 (4545) 0sn
unempioyed 22(16.18) 56 (41.18) 58 (4265} 16(1026) 69(4423) 71 (4551)

« UBUDEHE: mean soco-ec ic status in Awanda and its

Category I- Famiies who do not awn a house and can hardly afford basic needs

gornes are defined as follow:

Category 2 Those who have a dweliing of their own or are able to rent one but rarefy get full time jobs

farming to produce 3 surplus which can be sold. Also include those with small and medum

Category 3: Thase who have a job and fa and go beyond subsi
prises who can provid ploy o dorers of people
Categovy 4 Those who own &rge-scale b dividuals woecking with & | arg jons and ind\

Moreover, dental caries interferes with communica-
tion or speaking, social functional, aesthetic, and social
damage [28]. In addition, caries may lead to psychologi-
cal disturbances such as low self-esteem and undermined
self-image [28]. In summary, if one can't eat properly,
sleep, perform daily activities, or socialize due to severe
dental caries, then general well-being is affected. There-
fore, since dental caries touches every single domain of
OHIP-14 and leads to poorer OHRQolL., it is essential for
the oral health team and all stakeholders to ensure strat-
egies to improve OHRQoL in the Rwandan population,
especially among PLHIV.

Similar to our study, previous studies have also reported
effect of oral diseases on various OHIP domains among
PLHIV compared to general population [12, 26, 31]. For
example, a study in Nigeria reported the same domain of
physical pain to have the highest impact among PLHIV
[12]. Another study in Saudi Arabia reported physical
pain as the most affected dimension of OHRQolL [26].
Greater impact on the physical pain and psychological
discomfort dimensions may be explained by the impact
of DMF experience, which was found to affect signifi-
cantly PLHIV and HIV-negative adults in this study.

Issues such as aching, lack of comfort to eat, feeling
nervous, and being self-consciousness due to oral prob-
lems were reported by participants and are linked to den-
tal caries experience among PLHIV and HIV-negative
individuals. These results call for a combined effort from

1es as well as public servants

policymakers, oral health, and general health teams to
ensure oral health programs and strategies to promote
oral health and raise awareness on prevention measures
to improve population oral health-related quality of life
in general and specifically for PLHIV.

Females living with HIV and HIV-negative reported
poorer OHRQOL than males” The literature highlights
that males ignore their oral health and rarely visit den-
tists for prevention services compared to women [32, 33].
These findings suggest that males do not worry much or
see dental problems as an important issue for their qual-
ity of life.

Surprisingly, none of the 14 oral health impact pro-
file items was significantly associated with periodontal
disease assessed through the Community Periodon-
tal Index of Treatment Need (CPITN). Contrary to
dental caries, periodontal disease is silent. Regarding
periodontal conditions, pain is present, in general,
only in cases of severe periodontitis. Since OHRQoL
results are the outcome of the self-reported impact of
oral conditions on quality of life, this may be why peo-
ple with painless periodontal disease do not feel con-
cerned about oral issues and do not report the impact
on their oral health. As reported for most other non-
communicable conditions, it is rare to look for medical
help if there is no pain [29]. This issue can lead to late
dental visits; in this case, it is when there is advanced
periodontal destruction that cannot be reversible even
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after the treatment. Therefore, oral health educa-
tion and awareness about periodontal disease and its
impact on general health should be key to the general
population in Rwanda.

The burden of oral diseases is at high in Rwanda.
According to the Rwanda National Oral Health Sur-
vey, nearly 65% participants of oral health survey
have experienced dental caries with more than 54%
untreated caries. In addition, periodontal diseases
were found among 60% of participants. Surprisingly,
more than 70% of this population have never visited
dentists [34]. There should be strategies to engage the
Rwandan people to do dental check-ups on time. To
ensure healthy dental and periodontium, interventions
that tackle oral hygiene practice and engage timely
dental visits are needed in Rwanda, especially among
high-risk populations such as PLHIV.

The literature reports scarce research regarding
OHRQol of PLHIV and emphasizes the importance
of doing so [19, 35]. To the best of our knowledge,
there is no single study done in Rwanda on OHRQoL
among PLHIV. In addition, there is still a lack of oral
health prevention and promotion strategies unigue to
this high-risk group of PLHIV. This lack of oral health
strategies is a major concern to the overall manage-
ment of PLHIV in Rwanda because oral diseases,
mostly caries and periodontal disease, had a significant
impact on the general well-being of affected individu-
als. Oral diseases may negatively affect social inter-
action, leading to chronic distress, depression, heart
disease, and stroke [36]. Moreover, vital functions such
as breathing, speaking, selection of what to eat, swal-
lowing, daily work, schooling, and family interaction
can all be altered by dental problems [29, 30].

Lacking data regarding OHRQoL in Rwanda is a bar-
rier to adopting strategies to promote oral health and
improve the quality of life among Rwandese, especially
those living with other chronic diseases, including
HIV infection. In addition, the results of this study are
essential to inform practice change regarding HIV ser-
vices by incorporating oral health components to treat
PLHIV in Rwanda comprehensively.

Strength of the study

To our knowledge, this is the first study to look at
OHRQoL among PLHIV in Rwanda. In addition, this
study considered a comparison group of HIV-negative
adults, which is essential to understanding the oral
health status of PLHIV in relation to their HIV-nega-
tive counterparts, and the comparison component is
scarce in previous literature.

Pagedof 11

Limitation

This study may have recall bias due to the self-report-
ing of OHIP data. So, we considered oral impact that
occurred within previous 3months to minimize the
recall bias. Also, a cross-sectional study design can-
not establish a causal relationship. Moreover, OHRQoL
may have suffered influence of HIV-related factors such
as HIV infection duration and CD4+ cell counts. We
recommend future studies to investigate the influence
of HIV-related factors on OHRQolL. Lastly, the study
did not look at the association of OHRQolL with other
ulcerations or infections or HIV other than caries and
periodontal diseases which may affect OHRQoL. We
recommend future studies to look at the effect of other
ulcerations and infections on OHRQolL..

Conclusion

Our study revealed poorer OHRQoL among PLHIV
than HIV-negative adults. In addition, dental caries was
significantly associated with poorer OHRQoL among
PLHIV and HiV-negative individuals. Oral health pro-
grams are needed to improve the OHRQol in Rwanda,
especially among people at high risk of developing oral
disease, like PLHIV. More attention should be given to
common oral diseases, such as caries and periodontal
diseases. Further similar longitudinal studies and those
that consider people with other chronic diseases are
needed in Rwanda.

Furthermore, it is essential to consider OHRQoL
assessment for further dental research in Rwanda to
plan dental public health better. As suggested by other
researchers, it is vital to include oral health care as one
of the components of the medical health care programs
for PLHIV.
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