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ABSTRACT 
Background: Dentures remain a treatment option for tooth 
replacement, however, their role in defining the oral 
microbiome is still elusive.  
Objective: To evaluate the effect of the insertion of dentures 
on oral microbiomial profile using metagenomics.  
Methods: Baseline denture sonicate was obtained from the 
denture before insertion, supragingival plaque was collected 
before and after denture insertion.  Metagenomic DNA 
extraction and next-generation sequencing on the Illumina 
Miseq platform were all done using standard protocols. 
Structural composition analysis was done using Quantitative 
Insights into Microbial Ecology (QIIME).  
Results: A total of 9 respondents, five males (55.6%) and four 
elderly females (44.4%) with a mean age of 69.89±3.79 
participated in this study. The five most common species 
found in the dental plaque before the insertion of dentures 
were Stenotrophomonas (26.06%), Capnocytophaga (9.11%), 
Streptococcus (3.24%), Unknown (10.58%) and Haemophilus 
Parainfluenza (8.29%). After insertion and use of dentures for 
6 months, the bacteria identified in the dental plaque were 
Stenotrophomonas which increased in quantity from 26.06.% 
to 40.22%. The top five species found on the same denture 
after insertion were Pseudomonas veronii (41.29%)  and other 
similar species of Pseudomonas (21%),   Stenotrophomonas 
(30.45%), unknown species ( in the range of  1.93 to 53.53%), 
Methylobacterium adhaesivum (4.04%) and Pelomonas 
sp.(3.12%). All the species found at baseline on the denture 
that was positive with microorganisms before insertion were 
absent on the same denture 6 months after except for 
Streptococcus species that was also present consistently in 4 
dentures out of the 9 dentures tested  (44.4%). Streptococcus 
species was not one of the top five common species in dental 
plaque compared to denture plaque (44.4%).  
Conclusion: The study observed a relatively diverse microbial 
community from the dental plaque which increased after 
insertion of a denture. It is suggested that the microbial load 
of the denture before insertion might be a risk factor for oral 
infection in older people. 
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INTRODUCTION 
The population of older adults is increasing by the 
day,1 likewise there will be challenges of oral care and 
systemic diseases in these older persons 2. Oral 
diseases have been linked with systemic diseases3 
and reports show that the oral cavity is the entrance 
for bacteria and viruses into the body.4,5 This 
suggests the need for professional oral hygiene care 
and self-oral care in the older population.6-8 Oral 
hygiene status is associated with the wearing of 
dentures9 and an increased tendency of plaque 
accumulation, which is a potential reservoir for 
microorganisms implicated in some systemic 
diseases.10,11 The progression of such systemic 
disease could be fatal in older age groups, residents 
in nursing homes, older adults with underlying 
several systemic disorders or those with 
deterioration of swallowing function, dehydration, 
and dementia.12  
Removable dentures or prostheses have a wide scope 
of applications and they are desired because of their 
affordability, usefulness as provisional prosthesis, 
enhancement of good access to hygiene and 
advantages over biomechanical and practical 
challenges associated with dental implants.13 It 
however has the disadvantages of increased risk of 
plaque accumulation, caries and periodontal 
diseases especially if optimum oral hygiene is not 
maintained.14 There is a report of increased plaque 
accumulation and formation of denture plaque on 
the denture surface,15 especially on the surface of 
dentures/dental prosthesis made with 
polymethylmethacrylate resin which is the most 
common denture base material used for removable 
dentures. This material is preferred owing to its 
advantageous properties such as good aesthetics, 
dimensional stability, ease of manipulation and 
repair.16 Denture plaque is an organized biofilm 
composed of microorganisms amassed with saliva 
like dental plaque.17 Dental plaque is a unique and 
dynamic biofilm, highly heterogeneous and poly-
microbial and has more diverse microbial statistics 
than denture plaque.18 Most studies have reported 
the presence of Candida species, Streptococcus, 
Pseudomonas, Klebsiella, Haemophilus, Moraxella 
species and some other respiratory pathogens on 
wearable dentures pre and post-insertion.9,19 The 
understanding of the microbial composition of 
denture plaque is still incomplete20 and there is a 
need to determine the microbial composition. The 
study, therefore, determined the effects of denture 

wear on oral microbiome diversity among the elderly 
in Lagos State, Southwestern Nigeria.  
METHODOLOGY 
Ethics approval and consent to participate: 
Responsible conduct of research was employed 
during the study after obtaining ethical approval with 
reference no: ADM/DCST/HREC/APP/2715 from the 
Health Research Ethics Committee of Lagos 
University Teaching Hospital, before embarking on 
the research.  Permission was granted by the Medical 
Consultant and Collaborator in this research. 
Informed consent was obtained from the 
respondents and the nature of the research was duly 
explained to them verbally. Strict confidentiality of 
the responses provided by the respondents was 
strictly maintained.  The study did not interfere with 
the treatment received while accessing the clinic. All 
participation was voluntary and subjects were 
allowed to withdraw at any point during the research. 
Study design  
The study is a longitudinal study design. For the 
microbial assessment, the denture/ denture plaque 
and dental plaque were assessed 
Study Site  
The study was done at the Prosthodontics 
Outpatient Clinic of the Restorative Dentistry 
Department, College of Medicine, University of 
Lagos and the Department of Medical Laboratory 
Sciences, College of Medicine, University of Lagos, 
Lagos State. Samples were collected at the 
Prosthodontics Outpatient Clinic of the Restorative 
Dentistry Department. This Restorative Dentistry 
Department handles all cases of dentures, dental 
implants, crowns and bridges. Microbial analysis was 
done at the Department of Medical Laboratory 
Sciences, College of Medicine, University of Lagos, 
Lagos State.  
Inclusion and exclusion criteria  
The study recruited older patients aged 60 years and 
above, physical presence at LUTH, well-defined 
gender (either male or female), presence of dental or 
denture plaques, willingness and informed consent 
to participate in the study, absence of antibiotics 
therapy in the last three weeks or one month before 
enrollment in the study and absence of uncontrolled 
systemic diseases. On the other hand, those who did 
not meet the inclusion criteria were excluded from 
the study.  
Sampling technique and population   
A total of 9 respondents demanding partial dentures 
were recruited. Respondents attending the 
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Prosthodontics Clinic of the Restorative Dentistry 
Department were randomly drawn using a 
convenient sampling technique.21 Respondents were 
given oral hygiene instructions to follow. They were 
asked to clean their dentures daily and brush them 
twice daily throughout the study duration. 
Participants were reviewed in 6 months and the 
duration of the study was for 12 months. 
Design and administration of questionnaires  
A simple open-ended questionnaire was designed 
with the sole aim of capturing the demographics 
(gender and age). The administration of the 
questionnaire was done by a trained medical 
practitioner (dentist). Only consenting participants 
who enrolled in the study were administered the 
questionnaire.   
Sample collection and coding of samples  
Baseline dental plaque and denture plaque samples 
were collected from the participants using a standard 
previously reported technique.22,23 Supragingival 
dental plaque collection was done at a specific site 
with care to prevent contamination on both the 
anterior and posterior parts of the upper arch. The 
anterior region was on the labial, palatal surface of 
the central and lateral incisors on both quadrants. 
The posterior region was on the buccal, palatal 
surface of the first molar on both quadrants (using 
the teeth for determining plaque index).22 Similarly, 
denture and dental plaque samples were collected 6 
months after insertion of dentures as described 
previously.23  
For collection of dental plaque, a periodontal probe 
was used to collect dental plaque from specific 
surfaces on the tooth and placed in normal saline in a 
sterile sample tube.   Care was taken not to initiate 
any gag reflex while collecting the sample. For the 
collection of denture plaque, dentures were removed 
from each of the participant’s mouths and placed in a 
sterile bag (Fisher Scientific Loughborough, UK) 
filled with 50 mL Phosphate-buffered Saline (Sigma-
Aldrich, Dorset, UK). It was then placed in a sonic 
bath (Ultrawave, Cardiff, UK) for 5 minutes to 
remove biofilm from the surface before returning the 
dentures to the patient9. The denture sonicates after 
collection were immediately transported in ice to the 
laboratory for metagenomics DNA extraction.  Care 
was taken to prevent contamination during sample 
collection in specific locations of the oral cavity as 
these might be potential confounders. All collected 
samples were suspended in DNA preservation 

solution in a 2ml cryovial and stored at -20 o C before 
DNA extraction. 
The collected samples were coded as DTV1 for dental 
plaque first visit, DTV2 for dental plaque second visit, 
DRV1 for denture plaque first visit, DRV2 for denture 
plaque second visit. Cases were numbered CA1 to 
CA9. For example, CA1V1DT denotes Case 1, first visit 
dental plaque sample and CA1V2DT denotes Case 1 
second visit, dental plaque samples.  This numbering 
also applies to denture (DR) samples.  
DNA extraction and amplification  
Metagenomic DNA was extracted from 
approximately 2 ml of the collected samples 
suspended in DNA preservation solution using the 
standard protocol for ZR Fecal DNA MiniPrep™ 
D6010 (Zymo Research USA) according to the 
manufacturer’s instructions. The concentration of 
the extracted DNA was determined using a UV visible 
spectrophotometer (NanoDrop Mode l3300, Thermo 
Fisher Scientific, USA). Bacterial DNA was stored in a 
DNA Elution Buffer at 20°C before further analysis. 
Only specimens with DNA concentration > 300 μg/μl 
or the equivalent of 60-100 ng were further analyzed. 
DNA amplification and sequencing were conducted 
at Inqaba Biotechnical (Pty) Limited, Pretoria, South 
Africa. Briefly, genomic DNA samples were PCR 
amplified using a universal primer pair 27F and 1492R 
- targeting the V1 -V9 region of the bacterial 16S 
rRNA gene. The resulting amplicons were barcoded 
with PacBio M13 barcodes for multiplexing through 
limited cycle PCR. The resulting barcoded amplicons 
were quantified and pooled equimolar and an 
AMPure PB bead-based purification step was 
performed. The PacBio SMRTbell library was 
prepared from the pooled amplicons following the 
manufacturer’s protocol and index codes were 
added. The library quality was assessed on the 
Qubit@ 2.0 Fluorometer (Thermo Scientific) and 
Agilent Bioanalyzer 2100 system. Sequencing primer 
annealing and Polymerase binding were done 
following SMRTlink Link software protocol to repair 
the library for sequencing on the PacBio Sequel IIe 
system (Pacific Biosciences of California, Inc).  The 
library was sequenced on a PacBio HiFi Sequencing 
system with High Fidelity reads (HiFi) attainable with 
an accuracy of > 99.9% to define the phylogenetic 
types (phylotypes) present. Species-level bacterial 
phylotypes were defined as organisms sharing > 97% 
nucleotide sequence identity (% ID) in the V4 regions 
of their 16S rRNA genes.   
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Bioinformatic analysis 
Sequence data were generated to differentiate the 
dental plaque, denture plaque and throat swab 
community composition of the individual’s sample. 
The data was edited by trimming low-quality ends 
from reads in addition to adapter removal. Fast 
Length Adjustment of Short reads (FLASH)24 to 
improve genome assemblies was used to merge 
paired-end reads that were generated from DNA 
fragments whose lengths were shorter than the 
length of reads. As previously reported in our earlier 
study generated sequence data was used to evaluate 
the faecal communities from both categories of 
respondents. To achieve this, the sequence was 
subjected to quality control by trimming the low-
quality ends and removal of adapters.25 In addition, 
Fast Length Adjustment of Short reads (FLASH) was 
used to merge pair-end reads that were generated 
from DNA with lengths shorter than the lengths of 
the reads.26-28 Using the Quantitative Insight into 
Microbial Ecology (QIIME) Package version 1.70, the 
generated sequences were used to identify the 
microbial communities down to species-level 
operational taxonomic units (OTU).29  
Statistical analysis  
Mean age determination for the participants was 
carried out using Microsoft Excel spreadsheet 2016. 
Alpha diversity analysis was done using the 
abundance at species levels for the various 
categories of cases. Analysis was done using PAST- 
PAleontological Statistical software.28 Alpha 
diversity was carried out using the Shannon and 
Simpson indices. The abundance (%) top five phyla 
for each case (first and second visits) for dental, 
denture and throat microbiomes were transformed 
into stacked plots while the top species were 
transformed into pie charts using the 2018 Origin 
statistical package 
RESULTS 
The study analysed five males (55.6%) and four 
elderly females (44.4%) with a mean age of 
69.89±3.79.  
 
Table 1: Sociodemographic and Respiratory 
Assessment 

Variable N(%) 
Age  (years)  
60-65 1(11.1) 
66-70 6(66.7) 
71-75 1(11.1) 
76-80 1(11.1) 

Gender  
Male 5(55.6%) 
Female 4 (44.4%) 
Total 9(100%) 

The five most common species found in the dental 
plaque before insertion of dentures were 
Stenotrophomonas (26.06%), Capnocytophaga 
(9.11%), Streptococcus (3.24%), Unknown (10.58%), 
Haemophilus Parainfluenza (8.29%) as shown in 
Table 2. After insertion and use of dentures for 6 
months, the read count of Stenotrophomonas was 
26.06 to 40.22%, The Unknown species increased 
from 10.58% to 13.4%. There was no presence of 
Streptococcus, Capnocytophaga, and Haemophilus 
Parainfluenza in the dental plaque after insertion and 
use of denture for 6 months. In addition, species like 
Chryseobacterium sp, Achronobacter sp and  
Veillonella Dispar sp were not detected before the 
insertion of the denture but were present in the 
dental plaque after the insertion of denture plaque in 
the following order; Chryseobacterium (10.89%), 
Achronobacter (6.54%), and, Veillonella Dispar 
(5.73%) 
Table 2: Top five species of Dental Plaque in the 
various groups of participants at the genus level 
Species DTV1(%) DTV2(%) 
Stenotrophomonas 26.06% 40.22% 
Unknown 10.58% 13.4% 
Capnocytophaga 9.11% ND 
Haemophilus 
Parainfluenza 

8.29% ND 

Streptococcus 3.24% ND 
Chryseobacterium ND 10.89% 
Achronobacter ND 6.54% 
Veillonella dispar ND 5.73% 
*ND- NOT DETECTED 
The study also observed a diverse microbial 
community from the denture plaque before and after 
insertion (Table 3). The study observed the presence 
of Serratia_marcescens (89.54%), Streptococcus sp 
(3.76%), Rothia_dentocariosa (1.03%), 
Veillonella_dispar (1.01%), Tannerella sp (0.93%) on 
one of the denture before insertion. The top five 
species found after insertion include 
Pseudomonas_veronii with about 41.29 found on only 
one patient and  Pseudomonas species (21%) in other 
participants,  Stenotrophomonas (30.45), unknown 
species (1.93 to 53.53%), 
Methylobacterium_adhaesivum (4.04%) and 
Pelomonas sp.(3.12%). All the species found at 
baseline on one denture before insertion were absent 
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on the same denture 6 months after except for 
Streptococcus sp., which was also consistently seen in 
4/9 patients (44.4%) after use. In addition, 
Streptococcus species was not one of the top five 
species in the dental plaque but they were found on 
denture plaque (44.4%). Other Genera and Species 
detected are as shown in table 3. 

Sequences obtained from this study are registered at 
The National Center for Biotechnology Information 
with BioProject number: PRJNA913582 and 
accessible at 
https://www.ncbi.nlm.nih.gov/bioproject/PRJNA913
582

Table 3: Diversity of bacteria species in Denture Plaque Pre and Post Insertion in the elderly. 

SPECIES  
*DRV 
1 (% 

*DRV
2 A(% 

DRV2
B (%) 

DRV2  
C (%) 

DRV2 
D (%) 

DRV2 
E (%) 

DRV2 F 
(%) 

DRV2 
G (%) 

DRV2
H (%) 

DRVI 
(%) 

Pseudomonas_veronii 0  0 41.29 0 0 0 0 0 0 
Pseudomonas sp. 0  21.0 0 0 0 0 21 0 0 
Stenotrophomonas  0  0 30.45 0 0 0 0 0 0 
Unknown  0  11.56 6.67 0 5.33 53.53 11.56 5.45 1.93 
Methylobacterium_ad
haesivum 0  0 4.04 0 0 0 0 0 0 
Pelomonas  sp. 0  0 3.12 0 0 0 0 0 0 
Agrobacterium sp 0  0 0 26.3 0 0 0 0 0 
Microbacterium_choco
latum 0  0 0 16.02 0 0 0 0 0 
Pseudomonas_nitrored
ucens  0  0 0 12.81 0 0 0 0 0 
Chryseobacterium sp. 0  0 0 12.78 12.92 0 0 20.21 0 
Psychrobacter sp. 0  0 0 7.62 0 0 0 0 0 
Stenotrophomonas_m
altophilia 0  0 0 0 23.93 0 0 0 0 
Bradyrhizobium sp. 0  0 0 0 6.82 0 0 0 0 
Lutrolibacter sp. 0  0 0 0 4.96 0 0 0 0 
Serratia_marcescens  89.54  0 0 0 0 0 0 0 0 
Streptococcus sp. 3.76  9.99 0 0 0 2.35 9.99 4.53 0 
Rothia_dentocariosa  1.03  0 0 0 0 0 0 0 0 
Veillonella_dispar 1.01  0 0 0 0 0 0 0 0 
Tannerella sp. 0.93  0 0 0 0 0 0 0 0 
Streptococcus_alactol
yticus 0  0 0 0 0 2.94 0 0 0 
KD1 0  0 0 0 0 2.35 0 0 0 
Flavobacterium sp. 0  0 0 0 0 1.76 0 0 0 
           
TG5 0  15.63 0 0 0 0 15.63 0 0 
Caulobacter 0  3.89 0 0 0 0 3.89 0 0 
Ralstonia 0  0 0 0 0 0 0 58.11 0 
Mycobacterium 0  0 0 0 0 0 0 1.41 0 
Neisseria  0  0 0 0 0 0 0 0 66.98 
Porphyromoas  0  0 0 0 0 0 0 0 11.83 
Neisseria_subflava 0  0 0 0 0 0 0 0 2.29 
Haemophilus_parainfl
uenza  0  0 0 0 0 0 0 0 2.18 
* DRV1-The only denture sonicate whose microbial species were detected at baseline  
*DRV2 A-DRV2 I denotes individual second visit denture plaque of the 9 participants. 
* DRV2 A did not amplify 
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Furthermore, alpha diversity (Shannon and Simpson) 
showed relatively higher diversity at the species level 
after insertion.  
Dental plaque first visit values for the diversity 
analysis gave values that ranged from 34 to 103, 1081 
to 9772, 1.141 to 2.782 and 0.499 to 0.900, 
respectively for taxa counts, species diversity count, 
and Shannon and Simpson indices. On the other 
hand, the second dental plaque visit gave values that 
were 94 to 124, 8163 to 9497, 2.289 to 2.533 and 
0.825 to 0.836, respectively for taxa counts, species 
diversity count, Shannon and Simpson indices. The 
values for denture samples are: for the first visit since 
only one sample successfully amplified were 74, 
9497, 0.600 and 0.1974, respectively for taxa counts. 
For the second visit, the values ranged from 39 to 
129, 157 to 9876, 1.522 to 3.179 and 0.535 to 0.908, 
respectively for taxa counts, species diversity count, 
and Shannon and Simpson indices. 
DISCUSSION  
Denture has been linked to the formation of plaques 
and the presence of potential respiratory pathogens 
in the oral cavity. Modern sequencing approach is 
unveiling the diversity of bacterial phylotypes 
associated with dentures in health and disease. This 
prosthetic device is frequently used by older patients 
as a tooth replacement option because of its 
affordability.6 Over the years, studies have shown 
that microbial-induced pneumonia with subsequent 
respiratory distress is one of the major causes of 
morbidity and mortality in the elderly. Our findings 
analyzed differences and highlighted the oral 
microbiome diversity of denture-wearing older 
adults. The study focused on analyzing the bacterial 
species present on denture or denture plaque after 
fabrication before and after insertion in both male 
and female denture wearers. Although our sample 
size was small the occurrence of these species did not 
vary with gender and all elderly populations studied 
were predisposed to bacterial colonization. The five 
most common species found in dental plaque before 
the insertion of dentures were Stenotrophomonas, 
Capnocytophaga, Streptococcus, and Haemophilus 
parainfluenza. This is in agreement with other 
findings.30,31 
 Like in most metagenomic studies, there is an array 
of Unknown species, therefore this finding will 
require a comprehensive novel analysis to establish 
their identity.32 The Stenotrophomonas, species were 
also predominated after insertion and use of 
dentures for 6 months. This shows that these species 

could play a major role in the oral microbiome of 
denture wearing elderly population.  
In 2012 it was classified as an emerging multidrug-
resistant global opportunistic human pathogen33 
Stenotrophomonas sp is implicated in bacteremia, 
respiratory tract infection, skin and soft tissue 
infection, and endocarditis. It causes respiratory 
infection in immunocompromised individuals.31 It 
belongs to the same phylum Pseudomonadota as 
Pseudomonas. Stenotrophomonas maltophilia is a co-
colonizer with Pseudomonas aeruginosa. In addition, 
it has the potential to form biofilm on surfaces 
including Teflon, glass, plastics and host tissue.34 
This implies that surfaces such as acrylic and 
materials for flexible dentures are potential media 
and this might predispose the denture wearer to 
respiratory infection.  It is a priority bacterial species 
of pathogenic potentials in dental prosthesis and 
dental unit water lines.30  
Although analysis of the dental plaque showed that 
species like Streptococcus, Capnocytophaga, and 
Haemophilus Parainfluenza were present in the 
denture before insertion, they were not found after 
the insertion and use of this denture for 6 months in 
the supragingival dental plaque.   Pseudomonas 
aeruginosa, Haemophilus influenzae Bacterium, and 
Moraxella catarrhalis are respiratory pathogens19 
that have been isolated from dentures9 and are 
reported to occur as a reservoir for respiratory 
pathogens.  Similar genera and species were found in 
the denture and dental plaques assessed in this 
study.  
In addition, species like Chryseobacterium sp, 
Achronobacter sp and Veillonella dispar were not 
detected on the surface of the denture before 
insertion but were present in the dental plaque after 
wearing the dentures for six months. This shows that 
the presence of the denture in the mouth may have 
contributed to their habitation and sustainable 
colonization of the gingival sites. This may be 
possible because the presence of dentures in the 
mouth may trigger conditions that may support the 
growth of these species. Moreover, Veillonella Dispar 
is strictly commensal oral anaerobes and the 
presence of these acrylic dentures may have 
contributed to a reduction in oxygen level thus 
supporting their growth.35 
The study observed the presence of 
Serratia_marcescens (89.54%), Streptococcus species 
(3.76%), Rothia_dentocariosa (1.03%), 
Veillonella_dispar (1.01%), Tannerella species (0.93%) 
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on one denture before insertion. These species may 
be on the denture as contaminants. To support this, 
studies have shown that Serratia_marcescens is a 
bacterial contaminant associated with nosocomial 
pneumonia.36 It can form biofilms and stay long in an 
environment including disinfectant solution and 
prosthetic devices.36 A similar report has been 
documented for Streptococcus species.37 Although 
filamentous Rothia_dentocariosa is previously seen 
as a bacteria species of known low virulence, recent 
findings have shown their involvement in oral and 
non-oral infection due to their ability to induce the 
production of human cytokines.38 This is similar to 
Veillonella_dispar which is described as having low 
virulence potential.35 Tannerella species were found 
in a very low count. They are well-known oral 
anaerobic pathogens that have been found in low 
abundance in the oral microbiome of Japanese older 
adults,39 with chronic periodontitis. Their presence 
on the denture before insertion is of concern because 
they are classified as oral pathogens.  Interestingly, 
the diversity of the bacterial species differs after six 
months of wearing the denture as the top five species 
found on the same denture after insertion were 
Pseudomonas veronii and other species of 
Pseudomonas. Others were Stenotrophomonas, 
unknown species, Methylobacterium adhaesivum and 
Pelomonas species. Thus, all the species found at 
baseline on the denture before insertion was absent 
on the same denture six months after except for 
Streptococcus species. This is the first study to report 
the presence of Pseudomonas veronni in the oral 
cavity of the Nigerian population.  This is a new strain 
of Pseudomonas identified and the taxonomy 
proposed in 1996 by Elomari and his coworkers.40 
This bacterium can degrade polyethene, a material 
commonly used in denture composite 
reinforcement41.  Further studies are required to 
establish if these species are capable of degrading 
dentures used in our environment.  
Streptococcus species are known bacteria in the oral 
microflora. The study could not establish the source 
of streptococcus species found on dentures before 
insertion and those found after denture use. Their 
presence on dentures can pose a source of health 
risk. The use of dentures has been reported to be 
associated with the formation of denture plaque on 
the surface of the denture and a change in the 
microbial composition of dental plaque.42 This was 
observed in this study as there was an observable 
presence of denture plaque, dental plaques and an 

increase in the diverse microbial community of the 
dental plaque after six months of denture wearing. 
There was an obvious change in the composition of 
denture and dental plaque with resultant bacterial 
biodiversity on the denture and in the overall oral 
microbiome.  
This study suggests that the microbial load of 
dentures before and post-insertion might be a risk 
factor for oral infection in the older population and 
there is a need for improvement in oral and denture 
hygiene. In addition, the denture surface seems to be 
a potential conducive habitat for Streptococcus 
species and its persistence on the denture plaque, 
but the inability to detect these species on the dental 
plaque of older adult patients studied needs further 
investigation with a larger population. This would 
help to support the hypothesis that the microbial 
load of the denture before insertion might be a risk 
factor for oral infection in older adults. This would 
also justify the need for an intervention to ensure 
that dentures are kept sterile and free of microbial 
load before insertion, especially in older adults. 
CONCLUSION 
This is the first study to highlight the oral microbiome 
of denture wearers in Nigeria and has provided 
evidence that Microbial diversity increases with 
denture wearing and might be a source of potential 
pathogens for the elderly if oral hygiene is not 
maintained. The use of dentures resulted in the 
formation of denture plaque, with a change in the 
composition of denture and dental plaque with 
resultant biodiversity in the oral microbiome. 
Study limitations  
The study used a small number. Although the huge 
microbial data obtained per sample per individual 
showed broader diversity, the small sample may 
have affected the percentage variable on 
demographics (sex and age) and also limited the 
detection of other species.  The study did not include 
the microbiome of other microbes like fungi and viral 
species known to be found on denture wearers. The 
need for further studies to attend to this study's 
limitations cannot be overemphasized. - 
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