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Abstract 

Background: There can be localized periodontal inflammation around abutment teeth of dentures as a result of plaque 
accumulation. This study assessed the periodontal changes of removable partial denture wearers compared to that of 
non-denture wearers. 

Methodology: Participants were recruited from the prosthodontic and restorative outpatient clinics of Lagos University 
Teaching Hospital. The self-administered questionnaire was used to collect information on socio-demographics, 
denture characteristics, periodontal changes and oral hygiene practice of participants. Periodontal status assessed 
included gingival inflammation, plaque accumulation and tooth mobility. Data was analyzed using SPSS version 20 (IBM 
SPSS Armonk, New York) and presented as frequencies and percentages. Test for significance was done using Chi-square 
statistics, and the level of statistical significance was set at P < 0.05. 

Results: A total of 96 participants between age 16 and 74years were recruited with mean age of 40±14.5years. There 
were 56 females and 40 males (F:M; 1.4:1). Fifty-four denture wearers and forty-two non-denture wearers were 
recruited into the study. Among participants wearing partial denture, 49(90.7%) had gingival inflammation; 45(91.8%) 
had mild inflammation compared to 4.8% participants who are non-denture wearers. 29(53.7%) denture wearers had 
fair oral hygiene while most 31(73.8%) non-denture wearers had excellent oral hygiene. Abutment teeth in denture 
wearers had tooth recession; mostly on the upper arch and also posteriorly.  

Conclusion: The periodontal inflammation, tooth recession and mobility in denture wearers were worse compared to 
non-denture wearers. Thus, they need to be motivated for more adequate oral hygiene practices and have regular recall 
system to monitor their periodontal health.  
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1. Introduction

There are various treatment modalities for partial edentulism. These includes implants, tooth-supported fixed 
prostheses like bridges, and removable partial dentures (RPDs) [1]. Removable partial dentures provide rapid solution, 
it is less costly and a conservative treatment when compared with other types of replacements [2]. While some 
disadvantages of RPD include development of dental caries especially root caries on abutment teeth, increased plaque 
and calculus accumulation [3]. 
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It is important to practise regular oral and denture hygiene in order to maintain good oral hygiene on a long-term use 
in order to maintain and retain the health and integrity of standing teeth and periodontal tissues [4]. Though a study 
had reported that RPD alone did not cause any additional oral pathology, and there was no effect on abutment teeth [5]. 
Some longitudinal studies reported that RPDs are associated with increased gingivitis, periodontitis, and abutment 
mobility [6,7]. Other studies also reported a correlation between RPDs and increased risk of periodontal diseases [8.9]. 
Therefore, proper denture use and care constitute important component not only for functional and aesthetic reasons, 
but also for the appropriate maintenance of the denture itself for RPD wearers and the health of the abutment and 
supporting periodontal tissues [10].  

The periodontium consists of the supporting tissues of the teeth and is made up of the gingiva, the cementum, the 
alveolar bone and the periodontal ligament [11]. The gingiva can be inflamed as a result of accumulation of bacterial 
plaque, leading to gingivitis, if left untreated, result in periodontitis. In the early stages, periodontitis presents with 
gingival bleeding, gingival recession while in the advanced stage presents with tooth mobility, tooth migration and tooth 
loss. This will impair oral function, aesthetics and quality of life [12]. 

Tooth mobility can be as a result of disease progression in chronic periodontitis or as a result of chronic trauma to a 
tooth seen often in the use of RPDs. The PRDs especially when not properly fabricated can serve as nidus for plaque 
accumulation and this in addition to the trauma from their constant rocking, may result in periodontal disease [13]. 

Removable Partial Denture, is a common means of tooth replacement in Nigeria [14-16]. It is important that these 
prostheses are cleaned and maintained as researches have shown that there is the need to clean dentures properly and 
acquire adequate oral hygiene habits, despite age, social status, education, systemic diseases, and smoking [17-21]. The 
awareness and motivation of RPD wearers to maintain high oral cleanliness is very important for periodontal health 
[4]. Thus, there is a need to investigate the effect of partial denture on standing teeth. This study aimed to investigate 
the denture characteristics, oral hygiene practice and extent of periodontal inflammation around abutment teeth in 
patients who wear partial dentures and to compare with those who are non-wearers.  

2. Material and methods

The study was a descriptive cross-sectional study of all patients attending the Prosthodontics and Restorative 
outpatient clinics in the Lagos University Teaching Hospital, Idi-Araba, Lagos between March and June, 2019. All 
participants who attended the clinics between March and June 2019 were recruited for the study. 

 Self-administered questionnaire was used to obtain information such as socio-demographics and oral hygiene practice 
from the participants. Information on denture characteristics and periodontal changes of all participants that used 
dentures were also collected.  

Patients who wanted to have other restorative treatment but did not use dentures were included in the study after 
obtaining consent from them. They were matched for age and gender and recruited consecutively. Only participants 
who had worn dentures for more than six months were included in the study group. The control group included 
participants not wearing dentures.  

All clinical examination was carried out by a periodontist using Periodontal indices, these included Gingival index (GI), 
Plaque index (PI) and presence of absence of gingival recession and tooth mobility of abutment teeth of RPD wearers. 
The gingival index of Loe and Silness 1963 was used scoring 0, 1, 2, and 3 scores for no inflammation, mild, moderate 
and severe inflammation respectively. The participant’s individual GI score was calculated by adding the GI for each 
tooth divided by total number of teeth examined and the score was recorded. The gingival index was then categorized 
into zero (0) when there is no inflammation, 0.1-1.0 for mild inflammation, 1.1-2.0 for moderate inflammation and 2.1-
3.0 for severe inflammation.  

Plaque index of Silness and Loe (1964) was used scoring 0 when there was no plaque, 1 for thin layer of plaque at 
gingival margin detected by scraping with a probe, 2 for moderate plaque that is visible at the gingival margin sparing 
the interdental spaces and 3 for abundant plaque at both the gingival margin and interdental spaces. This was then 
categorized into 0, 0.1-0.9, 1.0-1.9, 2.0-3.0 for excellent, good, fair, and poor hygiene respectively.  

The data collected was analyzed using SPSS version 20 (IBM SPSS Armonk, New York) and presented as frequencies 
and percentages. Test for significance was done using Chi-square statistics, and the level of statistical significance was 
set at P < 0.05.  
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3. Results  

Table 1 Participant’s demographics  

Variables Denture wearers 

N (%) 

Non- dentures wearers N (%) Total 

 

χ2 P 

Age      

<20 2(3.7) 2(4.8) 4(4.2) 14.73 0.02* 

21-30 9(16.7) 19(45.1) 28(29.2)   

31-40 12(22.2) 12(28.6) 24(25.0)   

41-50 14(25.9) 5(11.9) 19(19.7)   

51-60 8(14.8) 2(4.8) 10(10.4)   

61-70 6(11.1) 1(2.4) 7(7.3)   

>70 3(5.6) 1(2.4) 4(4.2)   

Gender      

Male 22(40.7) 18(42.9) 40(41.7) 0.05 0.50 

Female 32(59.3) 24(57.1) 56(58.3)   

Ethnicity    11.84 0.003* 

Yoruba 29(53.7) 26(61.9) 55(57.3)   

Hausa 2(3.7) 9(21.4) 11(11.5)   

Igbo 23(42.6) 7(16.7) 30(31.2)   

Total 54(100.0) 42(100) 96(100.0)   

 

A total of 96 participants took part in this study. There were 56 females and 40 males, giving a F:M ratio of 1.4:1. The 
age range was between 16 and 74 years. About a quarter of the denture wearers were in the 5th decade of life. Statistical 
analysis of age and ethnicity of participants was significant. Denture wearing cut across all age group and all ethnicity 
in Nigeria. 

Table 2 Denture Characteristics of wearers 

Variables Frequency Percentage 

Denture Type   

Acrylic 52 96.2 

Flexible 1 1.9 

Metal Base 1 1.9 

Denture Arch   

Upper 51 94.4 

Lower 2 3.7 

Both  1 1.9 

Denture Location   

Anterior 30 55.6 
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Posterior 19 35.2 

Both 5 9.2 

Duration of denture wearing   

6months – 12 months 7 13.0 

13months – 5years 26 48.1 

>5 years 21 38.9 

Do you take out denture before sleeping?   

Yes 49 90.7 

No 5 9.3 

When do you take out your denture?   

Morning alone 9 16.7 

Night alone 27 50.0 

Anytime 18 33.3 

Where do you keep your denture?   

On a clean surface 16 29.6 

In a container with water 38 70.4 

How often do you clean your denture?   

Once daily 29 53.7 

Several times daily 22 40.7 

Alternate days 2 3.7 

Occasionally 1 1.9 

What item do you use to clean your denture?   

Toothbrush and paste 23 42.5 

Toothbrush and toilet soap 17 31.5 

Toothbrush and medicated soap 8 14.8 

Salt and water 1 1.9 

Water 5 6.3 

Total 54 100.0 

 

Fifty-two (96.2%) used acrylic dentures. The dentures 51(94.4%) were mostly used in the upper arch and more than 
half 30(55.6%) replaced teeth in the anterior region. Majority of denture wearers 47(87%) have worn dentures for over 
12 months. As regards denture use and hygiene, 5(9.3%) participants wear their dentures while sleeping, two thirds 
38(70.4%) of them keep them in water while not in use while half 29 (53.7%) of participants clean their dentures once 
daily. 17(13.5%) clean their dentures with toothbrush and toilet soap. 

More participants 51(94.4%) among denture wearers use toothbrushes and fluoridated toothpastes to clean their teeth 
when compared with those without dentures 28(66.2%). 24(44.4%) denture wearers clean their mouth twice a day 
while less than a fifth 8(19.1%) of non-denture wearers clean twice. This is statistically significant. Table 3. 

Many 36(85.7%) of the non-denture wearers had done scaling and polishing in the past when compared to the denture 
wearers 36(66.7%). This is significant statistically. Table 3. 
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Table 3 Participants’ oral hygiene practice 

Variables Denture 

Wearers N (%) 

Non-denture wearers 

N (%) 

Total 

N (%) 

% χ2 P 

Cleaning items 

Toothbrush and Paste 51(94.4) 28(66.2) 79(82.3) 88.46 <0.0001 

Chewing stick and Toothbrush 2(3.7) 1(2.4) 3(3.1)   

Mouthwash only 0 6(14.3) 6(6.3)   

Water and salt 1(1.9) 7(16.7) 8(8.3)   

Frequency of cleaning the mouth 

Once 30(55.6) 31(73.8) 61(63.4) 9.67 <0.0001 

Twice 24(44.4) 8(19.1) 32(33.3)   

Alternate days 0 3(7.1) 3(3.1)   

Previous Scaling and Polishing (S&P) 

Yes 36(66.7) 36(85.7) 72(75.0) 4.57 0.04 

No 18(33.3) 6(14.3) 24(25.0)   

Total 54 42(100) 96(100.0)   

Duration of last S & P       

<6 months 18(50.0) 14(38.9) 32(44.4) 1.06 0.59 

6-12 months 8(22.2) 12(33.3) 20(27.8)   

>2 years 10(27.8) 10(27.8) 20(27.80   

Total 36(100.0) 36(100.0) 72(100.0)   

 

Table 4 Periodontal status of abutment teeth in denture wearers compared to non-denture wearers 

Variables Denture 
wearers 

N (%) 

Non-denture 
wearers 

N (%) 

Total 

N (%) 

χ2 P 

Gingival inflammation 70.16 <0.0001 

Yes 49(90.7) 2(4.8) 51(53.1)   

No 5(9.3) 40(95.2) 45(46.1)   

Gingival index 1.21 0.27 

Mild (0.1-1.0) 45(91.8) 2(100.0) 47(83.9)   

Moderate (1.1- 2.0) 4(8.2) 0(0.0) 4(16.1)   

Plaque index (Hygiene) 37.20 <0.0001 

Excellent hygiene (0) 9(16.7) 31(73.8) 40(41.7)   

Good hygiene (0.1-0.9) 15(27.7) 9(21.4) 24(25.0)   

Fair hygiene (1.0-1.9) 29(53.7) 2(4.8) 31(32.3)   

Poor hygiene (2.0-3.0) 1(1.9) 0 1(1.0)   

Recession 96.00 <0.0001 
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Yes 7(13.0) 0 7(7.3)   

No 47(87.0) 42(100) 89(92.7)   

Total 54(100) 42(100) 96(100.0)   

Recessed Teeth 96.00 <0.0001 

Anterior teeth 1(14.3) 0(0.0) 1(14.3)   

Posterior teeth 6(85.7) 0(0.0) 6(85.7)   

Location of Recessed teeth 96.00 <0.0001 

Upper arch 4(57.1) 0(0.0) 4()57.1   

Lower arch 2(28.6) 0(0.0) 2(28.6)   

Upper & lower 1(14.3) 0(0.0) 1(14.3)   

Total 7(100) 0(0.0) 7(100.0)   

Oral Hygiene index 0.22 0.64 

Good 27(50.0) 19(45.2) 46(47.9)   

Fair 27(50.0) 23(54.8) 50(52.1)   

Tooth Mobility 4.31 0.37 

Yes  7(13.0) 1(2.4) 8(8.3)   

No 47(87.0) 41(97.6) 88(91.7)   

Total 54(100.0) 42(100.0) 96(100.0)   

Mean gingival index= 0.6±0.5; Mean plaque index= 0.4±0.5; Mean OHI= 1.4±0.84 

Most 49(90.7%) of denture wearers had gingival inflammation around abutment teeth and statistical analysis showed 
a significance. 45(91.8%)] of the participants’ abutment teeth had mild inflammation compared to 2(4.8%) of non-
denture wearers. More than half 29(53.7) of the denture wearers had fair oral hygiene while most 31(73.8%) of the 
non-denture wearers had excellent oral hygiene. Abutment teeth in denture wearers had tooth recession; mostly on the 
upper arch and on posterior teeth. Tooth mobility was present in 7(13,0%) of denture wearers compared to non-
denture wearers 1(2.4%). 

Table 5 Mean scores of periodontal parameters of denture wearers 

Variables (Mean ±SD) Denture wearers Non-denture wearers P 

GI (Loe/Silness) 0.61±0.47 0.05±0.22 <0.0001 

PLI (Silness/Loe) 0.76±0.40 0.15±0.28 0.003 

OHI-S (Green and Vermillion) 1.29±0.66 1.47±1.03 <0.0001 

TM 0.30±0.98 0.05±0.31 0.002 

GI: Gingival index, PLI: Plaque index, OHIS: Simplified Oral hygiene index, TM: Tooth mobility  

The mean periodontal parameters are better in non-denture wearers than denture wearers and they all were 
statistically significant. 

4. Discussion 

The periodontal status of the teeth adjacent to the denture is important since they support the prosthesis. Thus, there 
is the need to ensure their periodontal health so as to prevent tooth loss. Studies have shown that plaque induced 
gingivitis and chronic periodontitis are associated with abutment teeth [6,7]. This study examined periodontal changes 
on abutment teeth of participants who wear removable partial dentures.  
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The mean age group of the study participants was 40±14.5 years. This is comparable to studies done among Jordanian 
and Nigerian adults that reported a mean age of 42.6 years and 45.1 ± 18.9 years respectively [16.17]. The mean age in 
our study contrasts to the studies done in France and Austria that reported mean age of 81.1 years and 61.4 ± 9.6 years 
respectively. Just like our study, the studies done in Jordan and Nigeria were among adults while the France and Austria 
studies were among institutionalized elderly and those over 60 years of age respectively [18,19].  

This study had a female predominance with F:M of 1.4: 1 which is comparable to another study done in Kosovo that 
reported a F:M of 1.2:1 and in contrast to studies done in Prishtina and Nigeria that had male predominance with F:M 
ratio of 1:1.3 and 1:1.03 respectively [22,16,23].  

Reports have shown that bacterial plaque is retained in regions covered by dentures because removable prosthesis 
usually retains food debris and makes oral hygiene maintenance difficult [17-19]. This leads to the accumulation of 
plaque and calculus or pockets in worse conditions. The use of RPD over time have been documented to cause 
periodontal reactions such as gingivitis and periodontitis as a result of plaque accumulation with the RPD acting as a 
nidus. RPDs can encourage the development of dental caries, damage the periodontium, and increase the amount of 
trauma on the natural teeth as a result of poor oral hygiene, increased plaque and calculus as well as the transmission 
of excessive forces to the periodontal structures from occlusal surfaces of the RPDs framework [19-21]. In this study, 
49(90.7%) of denture wearers had gingival inflammation around abutment teeth compared to 4.8% of non-denture 
wearers.  

To maintain good oral hygiene, it is advocated to cleaning of the mouth twice a day and also to have professional scaling 
and polishing twice a year [22]. Our study noted that more denture wearers cleaned their teeth twice, while the non-
denture clean their teeth professionally by having scaling and polishing done.  

This study reported that 45(91.8%)] of the participants’ abutment teeth had mild inflammation compared to 2(4.8%) 
of non-denture wearers. Half of the denture wearing participants had fair oral hygiene. This is not surprising as Some 
studies reported that bacterial plaque is retained in regions covered by the dentures because removable prosthesis 
usually retains food debris and makes oral hygiene maintenance difficult, leading to the formation of plaque and calculus 
or even pockets in worse conditions [23-25]. To avoid this accumulation and improve oral health, clinical studies 
reported that regular examinations, reinstructions, remotivating of patients on the need for optimal oral hygiene 
maintenance will not cause periodontal changes in abutment teeth [26-30]. It was reported that patients who received 
periodic maintenance care 4 times annually were able to maintain good periodontal conditions [30]. 

In our study recession was only found in RPD wearers; although in only about 13 percent of them. A study done in Hong 
Kong reported a high prevalence of gingivitis, plaque, and gingival recession, especially in dento-gingival surfaces in 
close proximity (within 3 mm) to the dentures [30]. The Kosovo study reported gingival recession in 72.5% of the 
denture wearers.23 Other studies reported gingival recession after 4-5 years of wearing RPD and concluded that gingival 
recession appears to increase gradually with age [18,31].  

In our study, 13 percent of our participants had tooth mobility of the abutment teeth. The non-denture wearers had no 
tooth mobility. A 4-year longitudinal study of RPD patients reported that denture wearers had on the average 18% of 
their teeth mobile with a 25% tendency for increased mobility by the end of the study period [32]. The Kosovo study 
reported tooth mobility of various degrees based on type of denture support among 42.9% of their participants [23]. 

Though, there is no clinical evidence to indicate that torquing forces transmitted to the abutment teeth from distal 
extension RPDs posed any threat to the periodontal status, and laboratory models could not accurately predict actual 

forces in vivo and their effects on oral structures but literature has shown that traumatic forces on teeth will cause 
attachment loss in the presence of plaque and inflammation. It has been reported that an initial increase in tooth 
mobility may be the result of adaptive, non-pathologic changes [33]. 

5. Conclusion 

Our study reported significant periodontal changes in the abutment teeth of RPD wearers. 

The periodontal inflammation, tooth recession and mobility in denture wearers were worse than in non-denture 
wearers. Thus, removable partial denture wearers need to be motivated for more adequate oral hygiene practises in 
order to eliminate the periodontal damages caused by RPDs. Regular recall system should also be instituted for them so 
as to monitor their periodontal health.  
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