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Table 12:   A frequency table for implant retained crown and peri-implant mucositis. 

 

 

 

 

 

 

 

 

 

 

 Chi-square = 1.027 

 P-value = 0.311 

 

The Chi-square statistic of 1.027 represented a probability of 0.311 which was more than 

0.05; therefore there was no significant difference between the groups.   

 

 Follow-up time from implant placement 

 

The time that elapsed from implant placement till implant follow-up for each participant, 

was calculated afterwards from the date of implant placement recorded in the implant 

record book kept in the OMEP Department and the date of the implant follow-up 

appointment. The mean follow-up time for each of the 52 participants evaluated with 

bleeding after probing was 3 years and 4 months. 

 

The follow-up time was divided into two groups: 1 to 2 years; and more than 2 years.  

 

Table 13: A frequency table for follow-up time from implant placement and bleeding 

after probing. 

 

 

 

 
Bleeding 

 

CROWN RETENTION Positive Negative Total 

Cement 37 13 50 

Screw 15 9 24 

TOTAL 52 22 74 

 
Bleeding 

 

FOLLOW UP TIME Positive Negative Total 

1 to 2 years 12 4 16 

More than 2 years 40 18 58 

TOTAL 52 22 74 
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 Chi-square = 0.005 

 P-value = 0.944 

 

The Chi-square statistic of 0.005 represents a probability of 0.944 which was more than 

0.05; therefore there was no significance between the groups.  

 

Table 21: A frequency table for the use of an interdental brush and bleeding after 

probing. 

 

 

  

  

 

 

 

 

 

 

 Chi-square = 0.008 

 P-value = 0.928 

 

The Chi-square statistic of 0.008 represented a probability of 0.928 which was is more than 

0.05; therefore there is no significance between the groups. 

 

 Oral hygiene instructions prior to commencing implant treatment 

 

Each participant was asked if they received instructions how to clean around the implant 

before the implant and crown on the implant was placed. 

 

Table 22:  Frequency table representing pre oral hygiene instructions and bleeding on 

probing. 

 

 

 

 

 

 

 

 
Bleeding 

 

INTERDENTAL BRUSH Positive Negative Total 

Yes 9 4 13 

No 43 18 61 

TOTAL 52 22 74 

 
Bleeding 

 

PRE ORAL HYGIENE  

INSTRUCTIONS 
Positive Negative Total 

Yes 32 6 38 

No 20 16 36 

TOTAL 52 22 74 
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 Chi-square = 7.266 

 P-value = 0.007 

 

The Chi-square statistic of 7.27 represents a probability of 0.007 which is more than 0.05; 

therefore there is a significant difference between the groups.  

 

 

 

Figure 12:  Pre oral hygiene instructions and bleeding on probing. 

 

5.8. Inter-relationship between peri-implant mucositis and selected risk     

factors 

 

 Anterior implants associated with implant crown retention and 

bleeding after probing 

 

Table 23: Frequency table for anterior implants associated with implant crown 

retention and peri-implant mucositis. 

 

 

 

 

 

 

  Bleeding   

CROWN RETENTION Positive Negative Total 

Cement 17 1 18 

Screw 5 1 6 

TOTAL 22 2 24 
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 Chi-square = 0.727    

 P-value = 0.394 

 Odds ratio = 3.400 

 

The majority of anterior cement-retained crowns (77.27%) were positive for bleeding after 

probing. The majority of cement-retained crowns (94.44%) in the anterior dental arch were 

positive for bleeding after probing. 

 

The Chi-square statistic of 0.727 represented a probability of 0.394 which is more than 0.05; 

therefore there was no significant difference between the groups. 

 

 Posterior implants associated with implant retained crown and peri-

implant mucositis 

 

Table 24:  Frequency table for posterior implants associated with implant retained 

crown and peri-implant mucositis. 

 

 

 

 

 

 

 

 

 Chi-square = 0.232 

 P-value = 0.630 

 Odds ratio = 1.333 

 

The majority of posterior implants had cement-retained crowns (62.50%) positive for 

bleeding. However the majority of crowns on posterior implants positive for bleeding were 

66.67%. 

 

The Chi-square statistic of 0.232 represented a probability of 0.630 which was more than 

0.05; therefore there was no significant difference between groups.  

 

 

 

  Bleeding   

CROWN RETENTION Positive Negative Total 

Cement 20 12 32 

Screw 10 8 18 

TOTAL 30 20 50 
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 Peri-implant mucositis associated with keratinized gingival width and 

dental arch position 

 

The majority of patients (95.83%) with bleeding after probing and anterior placed implants 

had a keratinized gingival width of 2 mm and more. 

 

Table 25: Frequency table of peri-implant mucositis associated with keratinized 

gingival width and dental arch position. 

  

 

 

 

 

 

 

 

 

 Chi-square = 10.245 

 P-value = 0.001 

 Odds ratio = 0.065 

 

The odds for having keratinized gingival width of less than 2mm around anterior implants 

are 0.07 times the odds of posterior implants.  

 

Therefore the odds for having keratinized gingival width of less than 2mm around an 

anterior implant are 93% less than the odds for those around posterior implants. 

 

The Chi-square statistic of 10.24 represented a probability of 0.001 which is less than 0.05; 

therefore there was a significant difference between the groups.  

 

 Peri-implant mucositis associated with flossing and receiving prior oral 

hygiene instructions 

 

The majority of participants (53.33%) who did receive oral hygiene instructions prior to 

implant   placement never or seldom flossed. 

 

  Keratinized Gingival Width   

ARCH 

POSITION 
Less than 2mm 2mm and more Total 

Anterior 1 23 24 

Posterior 20 30 50 

TOTAL 21 53 74 
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Table 26:  Frequency table of peri-implant mucositis associated with flossing 

frequency and receiving prior oral hygiene instructions. 

 

 

 

 Chi-square = 0.181 

 P-value = 0.671 

 Odds ratio = 0.817 

 

The Chi-square statistic of 0.181 represented a probability of 0.671 which was more than 

0.05; therefore there was no significant difference between the groups.   

 

 Peri-implant mucositis associated with oral hygiene status and flossing 

frequency 

 

Table 27:  Frequency table of peri-implant mucositis associated with oral hygiene 

status and flossing frequency. 

 

 

 

 

 

 

 

 

 

 Chi-square = 3.570 

 P-value = 0.058 

 Odds ratio = 2.857 

 

The majority of participants (66.67%) with poor to fair oral hygiene status flossed never or 

seldom. 

  Prior Oral Hygiene Instructions   

FLOSSING No Yes Total 

Never to seldom 21 24 45 

Every day 15 14 29 

TOTAL 36 38 74 

  Flossing Frequency   

Oral Hygiene Status Never to seldom Every day Total 

Poor to fair 38 19 57 

Good 7 10 17 

TOTAL 45 29 74 
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The Chi-square statistic of 3.570 represents a probability of 0.058 which was more than 

0.05; therefore there was no significant difference between the groups. 

 

5.9. Description of statistically significant findings: 

 

 
 

Figure 13:  Statistically significant factors associated with bleeding on probing. 

 

 Dental arch position 

 

Participants with anterior implants that presented with bleeding after probing were 20 

(91.67%) while only 30 (60%) participants with posterior implants presented with bleeding 

after probing.   

 

The odds for having an anterior placed implant of bleeders were 7.33 times the odds of non-       

bleeders.  
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 Keratinized gingival width 

 

Participants with a keratinized gingival width of 2mm and more who was positive for 

bleeding after probing was 41 (77.36%) and only 11 (52.38%) participants with a keratinized 

gingival width of less than 2mm had bleeding after probing. 

 

The odds of participants having a keratinized gingival width of less than 2 mm of non-

bleeders were 68% less the odds of bleeders. 

 

Participants that did not present with bleeding after probing are 0.68 times more likely to 

have a keratinized gingival width of less than 2mm compared to those who did bleed. 

 

 Oral hygiene status 

 

The majority of participants (77.03%) had poor to fair oral hygiene while less than a third of 

the sample (22.97%) had good oral health. Participants with poor to fair oral hygiene 44 

(77.19%) were positive for bleeding after probing, while only 8 (47.06%) participants with 

good oral hygiene were positive for bleeding after probing. 

 

The odds for having a poor to fair oral hygiene status of bleeders were 3.808 the odds of 

non-bleeders. 

 

Participants that did not present with bleeding after probing are 1.64 times more likely to 

have poor to fair oral hygiene status compared to those who did not bleed. 

 

 Prior oral hygiene instructions 
 

The majority of participants (61.54%) who presented with bleeding after probing did receive 

oral hygiene instructions before implant therapy. 

 

The odds for not having pre oral hygiene instructions of bleeders are 4.267 times the odds 

of non-bleeders.  

 

Participants that did not present with bleeding on probing are 1.52 times more likely to 

have not received oral hygiene instructions prior to implant placement compared to those 

who did present with bleeding.  
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5.10. Null hypothesis 

 

The null hypothesis was therefore rejected when considering the four selected risk factors: 

 

 Anterior dental arch position  

 

 Wider keratinized gingival widths  

 

 Poor to fair oral hygiene status  

 

 Prior oral hygiene instructions   
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CHAPTER 6: 

DISCUSSION 

 

 

This cross-sectional study aimed to determine the prevalence of peri-implant mucositis and 

its associated risk factors in patients treated with single implants, which were restored for a 

minimum of one year in the Department of OMEDP at UWC.  

 

The findings of this study reveal the prevalence rate of peri-implant mucositis to be 70.3% 

per implant site. It is considerably higher in comparison to international studies whose 

prevalence rates of peri-implant mucositis range between 30.7 - 50% of implant sites and 

63.4 - 80% of patients (Lindhe and Meyle, 2008: 284; Heasman et al, 2010: 512). 

 

No significant gender predilection with regard to the prevalence of peri-implant mucositis 

was found, which is in concordance with the findings of other such studies.  

 

To date there is no available South African literature reporting on the prevalence of peri-

implant disease. A plausible reason for the high prevalence rate found in this study 

population could be the absence of a defined maintenance program for patients receiving 

implant restorations. In the present study the follow-up period for participants ranged from 

one year to seven years (mean of 3 years and 4 months). The majority of participants 

(76.92%) with bleeding on probing only presented for a follow-up examination, 2 years 

following placement of the implant prosthesis. Most participants did not comply with the 

recommended maintenance care and others only presented when prosthodontics 

maintenance or repair was required. It can therefore not be uniformly stated that the 

follow-up appointment given to participants as part of the study was the first maintenance 

care appointment for all the participants. In the literature the frequency of maintenance 

visits to prevent disease progression is still unclear. In addition, the fact that there are fewer 

studies on peri-implant mucositis than peri-implantitis means that there is a lack of follow-

up of the disease progression in general. Another possible reason for the high prevalence 

rate in this study population may be as a result of a small sample size. The study included 74 

implant patients from the initial list of 100 suitable candidates. Not all randomly selected 

suitable candidates were included for analysis in the study. This is because:  

 

•  Eight patients did not want to come in for a follow-up evaluation. 
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• Three patients moved to different provinces and could not come in for a follow-up 

evaluation. 

 

• Six patients were not contactable for various reasons. 

 

• Nine patients did not receive the prosthetic components and crown after their 

implant surgery was completed due to financial constraints.  

 

Of all the risk factors evaluated in this study, only four were found to be statistically 

significant and included: if the position of the implant crown was in the anterior dental arch 

position; wider keratinized gingival widths; poor to fair oral hygiene status; and prior oral 

hygiene instructions.  

 

The role of local risk factors, i.e. “position of dental implant in the arch” and “width of 

keratinized gingival tissue”, in the development of peri-implant mucositis was an 

unexpected finding, because studies in the literature reveal different results. 

 

In contrast, this study has revealed that at long term follow-up there is a statistically greater 

prevalence of peri-implant mucositis (diagnosed by bleeding after probing) around implants 

in the anterior area of the mouth. The anterior area also has a greater prevalence of wider 

dimensions of keratinized gingiva. A study by Greenstein et al (2010: 115) maintained the 

contrary and found that wider keratinized gingival widths around the implant site may prove 

valuable to the peri-implant soft tissue health. Furthermore, in the literature there is no 

evidence with regards to what effect the position of the dental implant in the dental arch 

will have on the development of peri-implant disease. 

 

Additionally, analysis of the data has revealed that the majority (77.27%) of implant-

supported cement retained restorations in the anterior area have presented with bleeding 

on probing. This is also in direct contrast with the literature. A systematic review and meta-

analysis (De Brandão et al, 2013: 287 – 295) has shown that there is no evidence to support 

differences in the marginal bone loss through indirect comparison between cement and 

screw-retained restorations. A randomized controlled trial with 10 year follow-up has shown 

that, within the limitations of the study, there was no evidence of a significant difference in 

the clinical behaviour of the peri-implant marginal soft tissues when cemented or screw-

retained single-tooth implant restorations were provided (Vigolo et al, 2012: 355 -364). 

Other long term follow-up studies have shown better peri-implant soft tissue reactions 

around cement-retained implant supported restorations compared to screw-retained 

restorations (Nissan et al, 2011: 11-2 – 1107).  
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An explanation for the greater prevalence of peri-implant mucositis in the anterior area 

might be the extrusion of cement around the margins of a cement-retained restoration 

which, given time in a vascular environment of peri-implant gingiva could elicit a foreign 

body inflammatory reaction which is clinically diagnosed as peri-implant mucositis. This 

would explain the lack of effect of good plaque control instruction on peri-implant mucositis 

as the mucositis is a foreign body reaction and not a plaque-induced lesion. Animal studies 

on root canal fillers (Silva-Herzog et al, 2011: 440 -446) have shown reactions in connective 

tissue to these materials and it is feasible that peri-implant tissues will also react to 

extruded cement materials resulting in inflammation in these tissues. Further research to 

investigate this theory is difficult to do as the ideal diagnostic method to determine whether 

there has been extrusion of cement around a crown margin is direct visual inspection which 

would mean crown removal. Another possible reason explaining the majority of cement-

retained crowns presenting with peri-implant mucositis, is that the participants in this study 

had their cement-retained crowns placed by different prosthodontic dental registrars. Their 

lack of experience may have contributed to possible excessive amounts of cement being 

used, eliciting a foreign body reaction in the peri-sulcular tissues. 

 

Poor oral hygiene and bacterial plaque is considered to be the major risk variable for peri-

implant disease. Peri-implant soft tissues react to the bacterial plaque and result in local 

inflammation. Studies have proven that patients with poor oral hygiene and high numbers 

of bacterial plaque are strongly associated with peri-implant disease (Grusovin et al, 2010: 

3). Results in this study are in agreement with the literature and shows a statistically 

significant association between poor to fair oral hygiene and peri-implant mucositis. Less 

bleeding occurred in participants with good oral hygiene.  In addition, the majority of the 

sample (63.46%) was 50 years and older and may give a possible explanation for poor to fair 

oral hygiene being so high. A possible lack in dexterity in this age group may have resulted in 

a lack of proper home cleaning around the implants. This may be the possible cause for the 

bulk of patients not flossing around the implants and the increase in peri-implant mucositis 

around implants.  Furthermore the brushing frequency, flossing habit, rinsing frequency, or 

other oral hygiene aids used did not have a statistically significant effect on the overall oral 

hygiene of the participants. Interestingly the majority of participants (54%) did not use any 

other oral hygiene aids than brushing and flossing. However, it can be postulated that even 

if these participants were flossing around the anterior cement-retained implant crowns, it 

still would not have made a difference as the excessive cement would not have been 

removed or dislodged. 

 

With regards to the participants who received oral hygiene instructions prior to the 

initiation of implant therapy, the results in this study found a statistically significant 

association (p= 0.007) between the groups.  The majority of participants (61.54%) who 

presented with bleeding after probing did receive oral hygiene instructions before implant 

therapy. The odds for not having pre oral hygiene instructions of non-bleeders were 4.267 
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times the odds of bleeders. This result was unexpected and may be possibly related to the 

loss of dexterity in the majority of the sample being over 50 years of age. The latter could be 

explained by the majority of participants (53.33%) who did receive oral hygiene instructions 

prior to implant placement who never or seldom flossed. In addition the bulk of participants 

(66.67%) with poor to fair oral hygiene status also flossed never or seldom. However one 

must bear in mind that a participant will not be able to remove the excess cement in the 

peri-sulcular area eliciting a foreign body reaction with flossing.  

 

Therefore oral hygiene instructions alone prior to the initiation of implant therapy are no 

assurance for a reduced risk of later developing peri-implant disease. There are many other 

co-founding factors which may also influence the outcome of peri-implant soft tissue health. 

In the literature there are limited amount of studies that looked at combined risk factors 

and their synergistic effect on implant survival. These factors may not seem significant when 

analysed individually, but may become so when they occur together. In this study we found 

that anterior placed implants with cement restored crowns were at greater risk for 

developing peri-implant disease. The majority of anterior implants that presented with 

bleeding after probing (77.27%) had cement-retained crowns. Furthermore anterior 

implants with a keratinized gingival width of 2 mm and more were also more likely to 

present with peri-implant disease and showed a significant difference (p = 0.001).  

 

Weaknesses and strengths of study: 

 

 Sampling error: A sample error of 10% was used in this study. With a maximum 

prevalence rate of peri-implant mucositis of 50% or more expected (as gleaned from 

the literature) and a 10% margin of sampling error the study utilized the minimal 

sample required of 97. In the end only 74 participants contacted out of the 97 

sampled, agreed to come in for examination. As the population size was 120 there 

was not the option of using a sampling error of 5% or less.    

 

 During the completion of the calibration of the primary researcher, each participant 

was asked to rinse with 0.2% Digluconate Chlorhexidine mouth rinse between each 

examination. The latter was done to remove any residual blood form the peri-

sulcular area before the next examiner evaluated the peri-sulcular tissues. In 

retrospect, this was not required and perhaps over cautious and there is no 

literature that deems this necessary.  

 

 Three of the significant risk factors found in this study (i.e. dental arch position, oral 

hygiene status, and prior oral hygiene instructions) each had odds ratio’s which was 

more than 3 indicating a strong association with bleeding after probing. However the 

range between the lower and upper limits of their confidence intervals was very 
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wide, indicating a possible weakness in the results. Their small sample may have had 

an effect on the precision of the results. 

 

 Furthermore the effect that the different implant systems’ surface topography and 

bacterial plaque might have on the peri-implant tissue was not investigated as the 

study only examined the soft tissue around the implant and not the bone.  

 

Hence while no inferences can be made for the majority of risk factors evaluated, the study 

highlights the need for initiating a periodontal supportive maintenance care program for 

patients to ensure optimal long term mucosal health.  It can be proposed that a more rigid 

maintenance programme should be assigned to patients based on the position of the 

implant in the dental arch (anterior), the type of implant supported restoration used 

(cement), and the age and manual dexterity of the patient (above the age of 50 years).  
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CHAPTER 7: 

CONCLUSION AND RECOMMENDATIONS 

 

 

Within the limitations of this cross-sectional study there is a high occurrence of peri-implant 

mucositis with a 70.3% prevalence rate per implant site. 

 

Four risk factors had a statistically significant relationship on peri-implant mucositis. They 

included “anterior dental arch position”; “wider keratinized gingival width”; “poor to fair 

oral hygiene”; and “prior oral hygiene instructions”.  

 

Recommendations 

 

The high prevalence rate obtained from the study population illustrates the importance of a 

regular maintenance programme for patients with implant restored restorations. A more 

rigid maintenance programme are proposed for implant patients with an anteriorly placed 

implant, cement-retained implant supported restoration, and those above the age of 50 

years with loss of dexterity. 

 

Finally, to safeguard optimal long term mucosal health around dental implants it can be 

recommended to use screw-retained implant supported restorations rather than cement-

retained. 

 

Further research is recommended on the various risk factors associated with the onset of 

peri-implant disease. The current study had a limited sample size which was sufficient for 

determining the main aim of the study. A larger sample size is recommended for evaluating 

the various risk factors associated with peri-implant disease to ensure accuracy and 

completeness of results.  

 

As suggested in the literature by Nogueira-Filho et al in 2010 a prognostic classification 

system identifying possible risk factors in patients prior to initiating implant therapy may 

reduce the prevalence of peri-implant mucositis. It can be recommended that future 

research should focus on this. 
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APPENDICS 6: 

Diary of Researcher 

 

 

 January 2011 and February 2011: 

 

Conceptualising research topic and starting with literature review. 

 

 March 2011: 

 

Submission of literature review in order to complete the research methodology module. 

 

 August 2011: 

 

Submission of methodology section in order to complete the research methodology 

module. 

 

 November 2011: 

 

Protocol presentation and submission to complete research methodology module. 

 

 December 2011: 

 

Submit protocol for ethics approval by the Research and Ethics Committee of the University 

of the Western Cape. 

 

 March 2012: 

 

Obtain ethical clearance from the Research and Ethics Committee of the University of the 

Western Cape. Project registration number is 12/1/19. 

 

 April 2012: 

 

Primary researcher calibration as well as calibration of Vivacare TPS probe completed. 

Initiating study and start with data collection. 
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 July 2012: 

 

Meeting with co-supervisor of mini-thesis to discuss slow progression of data collection: 

could only manage to evaluate 26 patients. Decide to offer patients a free cleaning after 

examination for data collection as incentive to come for follow-up. Agree on cut-off date for 

data collection: November 2012. 

 

 November 2012: 

 

Data collection completed on 19 November 2012. Study population is 74 patients. Arrange 

first meeting with statistician for data analysis. 

 

 December 2012: 

 

Final meeting with statistician on 19 December 2012 and statistical analysis completed. 

 

 January to June 2013: 

 

Writing of mini-thesis and submission to supervisor and co-supervisor for corrections. 

 

 July to August 2013: 

 

Submission of mini-thesis for evaluation by the external examiners. 
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