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Objective: While there have been studies on the effect of periodontal disease on masticatory function, none of 
them appears to investigate the impact of periodontally hopeless teeth, specifically diagnosed using strict criteria, 
on masticatory function. This prospective study aimed to compare masticatory performance and quality of life 
before and after extraction of periodontally hopeless teeth.
Materials and Methods: The study included 11 dental patients. Periodontal status, pain level (Visual Analogue 
Scale), maximum bite force, masticatory performance based on a* (color in the green-red axis) and ΔE  
(mean difference between two colors in the CIELAB color space) of a color-changeable chewing gum,  
and Oral Health Impact Profile-14 (OHIP-14) scores were recorded before and 2 weeks after the extraction of 
periodontally hopeless teeth. Wilcoxon signed-rank and paired t-tests were used to compare the parameters 
before and after extraction (p<0.05).
Results: Significant reductions in pain VAS (p=0.005) during chewing (34.2±25.4 vs. 4.9±13.8 mm) and OHIP-14 
(16.9±10.0 vs. 9.9±8.8) after the extraction (p=0.03) were found. Additionally, there was a notable improvement 
in masticatory performance on the side with periodontally hopeless teeth (a*: 14.2±9.5 vs 19.4±4.0 and ΔE: 
36.3±12.3 vs 42.6±6.1).
Conclusion: Extraction of periodontally hopeless teeth was associated with a reduction in pain, a positive impact 
on masticatory performance, and an overall improvement in the quality of life for the patients. The present study 
was limited by the small sample size, however, the findings could still be beneficial in advising patients of the 
advantages of extracting periodontally hopeless teeth. 
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Introduction

	 Periodontal disease is one of the causes of 
tooth loss. Although the periodontally hopeless 
teeth are planned for extraction [1], some patients 
refuse to have their teeth extracted for many 

reasons. For example, they can chew food 
normally, have a sense of regret for losing  
natural teeth, worry about their appearance  
after extraction, and experience discomfort  
when wearing dentures. Studies on the effect of 
retaining periodontally hopeless teeth on adjacent 
teeth have yielded conflicting conclusions. 

pISSN, eISSN 0125-5614
M Dent J 2023; 43 (Suppl) : S105-S112Original Article

Corresponding author: Jarin Paphangkorakit 
Division of Oral Biology, Department of Oral Biomedical Science, Faculty of Dentistry, Khon Kaen University
123 Mittraphap Rd., Muang, Khon Kaen 40002, Thailand
Tel: +668 1717 3515
E-mail: jarin@kku.ac.th
Received: 19 August 2023               Revised: 22 September 2023               Accepted: 24 September 2023



Pitchaporn Dangsee, et al

S106   M Dent J 2023 October; 43 (Suppl): S105-S112

Machtei et al. [2] reported more bone loss in 
adjacent teeth fol lowing the retent ion of 
periodontally hopeless teeth compared to the 
extraction group. In contrast, a retrospective study 
by DeVore et al. [3] found no significant differences 
in alveolar bone level on radiographs and the 
width of the periodontal ligament between adjacent 
and non-adjacent teeth that were retained after 
treatment.
	 I t  remains unclear which factors of 
per iodonta l  d isease  a f fec t  mas t ica to ry 
performance. However, tooth mobility has been 
shown to impact masticatory performance and 
reduce the maximum bite force [4]. Teeth with 
periodontitis having 30-70% alveolar bone loss 
seemed to lose control of the bite force [5]. Borges 
et al. [6] found that periodontal disease affects 
masticatory performance and the quality of life in 
dimensions such as physical pain, psychological 
discomfort, and physical disability. Eating 
problems are commonly observed in periodontal 
patients. Additionally, probing depth has been 
found to be positively correlated with the Oral 
Impact on Daily Performance (OIDP) score [7].
	 The purpose of this study is to compare 
masticatory performance and quality of life before 
and after extraction of periodontally hopeless 
teeth.

Materials and Methods

	 The study protocol was approved by the 
Center for Ethics in Human Research, Khon Kaen 
University (HE 641222) and Mukdahan Provincial 
Public Health Office’s Ethics Committee of Human 
Research, Mukdahan Provincial Public Health 
Office (20.0032.2565). After obtaining consent, 11 
dental patients at Nongsung Hospital in Mukdahan 
Province were enrolled in this study. The inclusion 
criteria were patients aged 35 to 70 years with 
periodontally hopeless teeth according to Becker 

et al. [8, 9] which were planned for extraction, and 
having at least one occlusal unit (defined as a pair 
of occluding premolars = 1 unit, pair of occluding 
molars = 2 units) on the side designated for 
extraction post-procedure. Exclusion criteria were 
patients who declined the extraction of their 
periodontally hopeless teeth, having acute 
infection and/or acute pain, currently under 
orthodontic treatment, and having masticatory 
muscle pain.
	 All patients had their pre-operative data 
collected during the initial visit and then again at 2 
weeks after the extraction of periodontally hopeless 
teeth. General information such as age, gender, 
medical history, and dental history were recorded, 
alongside clinical parameters including probing 
depth, keratinized mucosa, gingival margin, 
clinical attachment loss, furcation involvement, 
tooth mobility, number of remaining teeth and 
number of occlusal units. The amount of remaining 
bone support, calculated as a percentage,  
was determined from periapical film of the periodontally 
hopeless teeth. Pain experienced during chewing 
was assessed using the visual analog scale (VAS) 
[10]. The maximum bite force was measured using 
a force measuring device (Occlusal Force-
MeterGM10®; Nagano Keiki, Higashimagome, 
Ohta-ku, Tokyo, Japan), placed on the occlusal 
surface of the premolar/molar teeth adjacent to the 
periodontally hopeless tooth, on both the side with 
periodontally hopeless teeth and the opposite 
side. In addition, masticatory performance was 
measured by instructing the patient to chew a 
color-changeable chewing gum (Masticatory 
Performance Evaluating Gum XYLITOL®; Lotte 
Co., Ltd., Saitama, Japan) [11] for 80 cycles on  
the side with periodontally hopeless teeth, the 
opposite side and habitual chewing, with 2-minute 
rests between each chewing session. Individuals 
who were unable to continue chewing until the 
preset cycles were not forced to chew; their 
minimum chewing cycles were instead recorded.  
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The chewed gum was then wrapped in a 
polypropylene film and compressed between 2 
glass plates to a thickness of 1.5 mm. The color of 
the chewed gum was assessed using a colorimeter 
(NR110/3NH, Shenzhen 3NH Technology, China) 
at 5 locations: center, 3 mm above, 3 mm below, 
and 3 mm to the left, and right of the center. The 
value a* (indicating color in the green-red axis) 
and the mean difference between two colors in the 
CIELAB color space (ΔE) of each position were 
then averaged and used to quantify changes in 
masticatory performance before and after 
extraction.
	 The Oral Health Impact Profile (OHIP-14) 
questionnaire was employed to assess the impact 
of oral health on individuals’ quality of life [12]. The 
Thai version of OHIP-14 demonstrates good 
validity and acceptable reliability [13]. The 
questionnaire consists of 14 items that cover 
seven dimensions of oral health-related quality of 
life: (1) functional limitation, (2) physical pain, (3) 
psychological discomfort, (4) physical disability, 
(5) psychological disability, (6) social disability, 
and (7) handicap. Responses were recorded on a 
Likert scale ranging from 0 (never) to 4 (very 
often). The scores for each dimension and the 
overall questionnaire were calculated by summing 
the scores of the relevant items. Higher scores 
indicate a greater negative impact of oral health 
on quality of life. A decrease in the score over time 
indicates an improvement in quality of life.
	 Statistical analyses were performed using 
IBM SPSS statistics software version 28.0 (IBM 
Corp., Armonk, USA). To compare the masticatory 
performance and quality of life of the patients 
before and after tooth extraction, we used paired 
t-test for normally-distributed data and Wilcoxon 
matched-pairs signed rank for skewed data. 
p-values <0.05 were considered statistically 
significant.

Results

	 The study comprised 11 patients including  
6 males and 5 females, with a mean age of 
56.0±6.5 years. The remaining teeth averaged 
27.4±4.1 teeth, and the mean occlusal unit was 
8.3±3.0. One of the patients postponed the follow-
up to 3 weeks after extraction due to personal 
reasons but since the delay was not marked and 
the inclusion of the patient in the study did not 
affect the result of the data analyses, such patient 
was not excluded from the study. The patients had 
an average of 1.7±1.8 periodontally hopeless 
teeth per person, a mean probing depth of 3.2±0.7 
mm, and a mean clinical attachment loss of 
4.2±1.4 mm. All hopeless teeth had 0% remaining 
bone support except one tooth had 12% bone left.
	 Table 1 compares the pain scores and 
masticatory performance of the patients before 
and after the extraction of periodontally hopeless 
teeth. The pain score significantly decreased after 
tooth extraction. Additionally, patients exhibited 
an increase in masticatory performance on the 
periodontally hopeless side after extraction, 
although the results were not statistically 
significant. 
	 In terms of quality of life, the overall OHIP-14 
score improved significantly after the extraction of 
periodontal ly hopeless teeth. However, a 
statistically significant difference was observed 
only in the “difficulty in daily work” domain of the 
“social disability” dimension (Table 2).
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Table 1	 Comparison of pain scores and masticatory function before and after extraction of periodontally 
hopeless teeth

Variable
Before extraction

Mean±SD
After extraction

Mean±SD
p-value†

Pain score 34.2±25.4 4.9±13.8 0.005*‡

Maximum bite force on hopeless side (N) § 148.2±105.9 165.5±100.2 0.44

Maximum bite force on opposite side (N) 201.8±148.2 230.9±141.0 0.29

a*¶ (hopeless side) 14.2±9.5 19.4±4.0 0.08

a* (opposite side)  19.9±4.0 19.4±4.5 0.63

a* (habitual) 	 19.4±5.1 21.1±2.8 0.21

ΔE# (hopeless side) 36.3±12.3 42.6±+6.1 0.10

ΔE (opposite side)                                              42.9±8.2 43.4±6.0 0.48‡

ΔE (habitual) 43.7±6.5 46.0±3.4 0.16

Minimum chewing cycle                                                           48.2±37.0 68.4±26.4 0.07‡

†Statistical test performed using paired t-test unless indicated otherwise 
‡ Wilcoxon signed rank test
§N = newton, ¶ a*= color in the green-red axis, #ΔE = mean difference between two colors in the CIELAB color space
* Statistically significant (p<0.05)

Table 2	 OHIP-14 scores before and after extraction of periodontally hopeless teeth

Question
Before extraction After extraction

p-value§

Min† Max‡ Mean±SD Min Max Mean±SD

Functional limitation                                                      
	 -	 Difficulty with Pronunciation
	 -	 Taste impairment   

0
0

4
4

0.5±1.2
1.3±1.5              

0
0

4
3

0.5±1.2
0.7±1.1            

1.00
0.39

Physical pain
	 -	 Pain in the mouth   
	 -	 Uncomfortable with some food

0
0

3
4

1.5±0.8 
2.1±1.4                           

0
0

3
3

1.4±0.9  
1.2±1.0                      

0.76¶

0.06¶    

Psychological discomfort
	 -	 Worried
	 -	 Stressed                     

0
0

3
3

2.0±1.2
1.5±1.1                            

0
0

3
3

1.1±1.2 
0.7±1.0                       

0.08
0.08

Physical disability
	 -	 Food impairment
	 -	 Interruption of meal                

0
0

4
3

2.1±1.3  
1.6±1.2                           

0
0

3
3

1.2±1.0
0.9±0.8              

0.12¶

0.07
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Table 2	 OHIP-14 scores before and after extraction of periodontally hopeless teeth (Continued)

Question
Before extraction After extraction

p-value§

Min† Max‡ Mean±SD Min Max Mean±SD

Psychological disability
	 -	 Difficult to relax       
	 -	 Ashamed                               

0
0

2
2

0.9±0.8
0.5±0.7               

0
0

2
1

0.4±0.7 
0.5±0.5       

0.08
0.32

Social disability
	 -	 Mad at some people
	 -	 Difficulty in daily work

0
0

2
2

0.9±0.7 
1.1±0.9                            

0
0

2
2

0.5±0.7 
0.5±0.7                

0.13
0.04*

Handicapped
	 -	 Life less satisfactory in general
	 -	 Totally handicapped                           

0
0

2
1

0.8±1.0
0.1±0.3                              

0
0

2
1

0.4±0.7
0.1±0.3                     

0.10
1.00

Total 2 31 16.9±10.0            0 32 9.9±8.8          0.03*¶

† Min=minimum, ‡ Max=maximum 
§ Statistical test performed using Wilcoxon signed rank test unless indicated otherwise
¶ Paired t-test

* Statistically significant (p<0.05)

Discussion

	 Among few studies which investigated the 
effect of reduced periodontal support on 
masticatory function, the present study compared 
the masticatory performance, maximum bite force, 
and quality of life before and after the periodontally 
hopeless tooth removal and showed that patients 
had significantly reduced pain on chewing and 
improved quality of life. Additionally, the extraction 
of periodontally hopeless teeth also demonstrated 
tendencies toward increased masticatory 
performance.
	 The findings on the effect of conserving 
periodontally hopeless teeth on neighboring teeth 
have been inconsistent. Devore et al. [3] and 
Wojcik et al. [14] concluded that retaining 
periodontally hopeless teeth did not significantly 
affect the periodontium of the adjacent teeth after 
periodontal surgery. On the other hand, Machtei et 
al. [2] compared the alveolar bone changes of 

adjacent teeth with and without extraction. 
Adjacent teeth from the retained hopeless teeth 
group had 10 times more bone loss than the 
extraction group. With respect to the masticatory 
function, non-periodontitis patients had better 
masticatory performance [6]. Nevertheless, there 
seem to be no studies on the impact of hopeless 
teeth, especially based on strict criteria, on 
masticatory function.
	 There are other test foods used to evaluate 
masticatory performance such as peanuts, carrots, 
artificial test food, gummy jelly, etc. but chewing 
gum seems to be the one that is the most suitable 
for patients with compromised dentition since it is 
not too hard to chew and with the adequate 
number of chews, it can indicate the improvement 
of masticatory function in various groups  
of  pat ients [15] .  The present  study has 
demonstrated significant pain improvement  
but only a tendency towards the increase in  
the masticatory performance, as measured by  
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a* and ΔE on the same side of the periodontally 
hopeless teeth after the extraction. A study by 
Kosaka et al. demonstrated that within the same 
group of Eichner's index, patients with moderate 
periodontitis (Community Periodontal Index: CPI 
levels 2-3) and severe periodontitis (CPI levels 
3-4) still exhibited lower efficiency compared  
to non-periodontitis groups [16], suggesting  
that the number of occluding teeth alone did not 
necessarily determine the ability to chew and 
periodontitis could lead to decreased masticatory 
performance even the teeth was conserved. 
Similar results were found in Borges et al. [6] 
found a negative effect on masticatory performance 
when periodontal support was lost, being that 
periodontitis patients with less than 50% alveolar 
bone loss had increased masticatory performance 
and quality of life compared to those with more 
than 50% bone loss.
	 Chronic periodontitis could negatively affect 
the sensory perception of tooth support and the 
ability to produce bite forces, resulting in a 
decreased ability to chew food [5]. Although 
previous studies showed inconclusive results on 
whether the local anesthetic would increase or 
decrease maximum bite force in healthy teeth [17-19], 
teeth with reduced periodontal support due to 
periodontitis would be mobile and tended to 
increase pain or discomfort during biting. This was 
in agreement with the present finding that pain 
was reduced after extraction and subsequently 
resulted in more comfortable function. Regarding 
the assessment of bite force, Alkan et al. [20] 
demonstrated that periodontal disease patients 
with pocket depths greater than 5 mm had a 
maximum bite force of 668.95±297.54 N, 
significantly less than the non-periodontal disease 
group (maximum bite force 904.35±197.20 N). 
Palinkas et al. [4] also found that patients with 
periodontal disease had a lower maximum bite 
force than the non-periodontal group. However, 
this study did not find a significant increase in the 

maximum bite force after extraction, probably due 
to the small sample size and too short follow up 
periods.
	 In terms of oral health-related quality of life, 
the present study found a statistically significant 
reduction of the OHIP-14 score, specifically in 
difficulty in daily work after the extraction of 
periodontally hopeless teeth. The present study 
also found a marginally significant reduction in 
terms of eating discomfort. This was partly in 
agreement with Borges et al. [6] who found that 
the impact of periodontal disease on quality of life 
was related to physical pain, psychological 
discomfort, and physical disability dimensions. 
Meusel et al. [21] also demonstrated lower oral 
health related quality of life in Brazilian patients 
with severe periodontal disease with clinical 
attachment loss greater than 5 mm. Our findings 
suggested that the reduced pain and eating 
discomfort improved patients’ daily work life.
	 The limitation of the present study was the 
small sample size. The improvement in masticatory 
function after the extraction of periodontally 
hopeless teeth could reach a significant level if 
more patients are recruited in the future. However, 
with the limited number of patients, pain and 
quality of life were readily shown to be significantly 
improved after the extraction.

Conclusion

	 The present study has provided preliminary 
evidence that the extraction of periodontally 
hopeless teeth results in a significant reduction in 
pain and improvement in the overall quality of life, 
especially in terms of reducing patient’s difficulties 
in daily work. The masticatory performance 
showed a tendency to increase on the extraction 
side although it did not reach a significance level. 
Extraction of periodontally hopeless teeth could 
be advantageous to the patient’s oral function and 



Masticatory function and quality of life after extracting periodontally hopeless teeth

http://www.dt.mahidol.ac.th/division/th_Academic_Journal_Unit   S111

overall quality of life. Despite the limitation of the 
study, the findings could still be beneficial in 
advising patients of the reduced pain and 
improved quality of life resulting from the extraction 
of periodontally hopeless teeth. However, future studies 
with a larger sample size will offer further insights.
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