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Chapter 6

Implant Placement & Oral
Health Related Quality
of Life

The effect of implant placement in patients with either Kennedy Class II and III

on the Oral Health Related Quality of Life

van Eekeren PJA, Aartman IH, Tahmaseb A, Wismeijer D.

J Oral Rehabil. 2016 Apr;43(4):291-6



92 Chapter 6

Abstract

Background: There is little evidence of the effect of implants restored with fixed partial 

dentures on OHRQoL in partially edentulous Kennedy class II and III patients.

Objective: The aim of this study was to determine the change in Oral Health Related 

Quality of Life (OHRQoL) in Kennedy classification II and III patients treated with a two-

implant-supported fixed dental prosthesis (FDP).

Materials & Methods: Kennedy class II and III patients received dental implants and an 

FDP. OHRQoL was measured by administration of the Oral Health Impact Profile-14 (OHIP-

14NL) questionnaire at intake (T1), two weeks after surgery (T2), and after one year of 

loading (T3).

Results: The mean OHIP score at T1 was 6.5 +/− 1.2, 2.4 +/−1.0 at T2, and 0.9 +/− 0.3 at T3. 

There was a statistically significant difference between T1 and T2 (P = 0.002) and T1 and T3 

(P < 0.001) but not between T2 and T3 (P = 0.407). The OHIP score in Kennedy II patients 

decreased from 4.8 +/- 3.2 at T1 to 1.5 +/− 2.0 at T2 and 1.1 +/− 1.8 at T3, and that in 

Kennedy III patients decreased from 8.9 +/− 9.6 at T1 to 3.6 +/− 8.9 at T2 and 0.8 +/− 2.2

at T3. There were no statistically significant differences in the reductions in Kennedy II and 

III patients.

Conclusion: OHRQoL changed positively in patients treated with implants and an FDP in 

both groups. There was no change in OHRQoL between the times of implant placement 

and FDP placement. 
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The effect of implant placement in patients
with either Kennedy Class II and III
on the Oral Health Related Quality of Life

Introduction

Dental implants are used widely to replace missing tooth roots, and implants provide op-

tions to support different forms of fixed and removable prostheses. The main goal of every 

prosthodontic treatment is to enhance patient quality of life. The impact of certain dental 

events on Oral Health Related Quality of Life (OHRQoL) might be measured by the Oral 

Health Impact Profile (OHIP) (van der Meulen et al. 2008, van der Meulen et al. 2012).

Many studies (Awad et al. 2014, Babbush 2012, Borges et al. 2011, Furuyama et al. 2012, 

Grover et al. 2014, Harris et al. 2013, Jabbour et al. 2012, Jofre et al. 2013, Kuoppala et al. 

2013, Misumi et al. 2015, Mumcu et al. 2012, Oh et al. 2016, Zembic & Wismeij-er 2014) 

have been conducted to assess the effect of treatment with dental implants on patient 

OHRQoL. In one study, there was an increase in OHRQoL after treatment in three treatment 

groups (fixed implant-supported prostheses, FP; removable implant-supported prostheses, 

RP; or complete dentures, CD) (Oh et al. 2016). There appeared to be no significant dif-

ference between the FP and RP groups, although there were differences between the FP 

and CD groups. Another prospective study (Gates et al. 2014) determined the influence 

of implant placement in patients with a removable partial denture (RPD) in Kennedy class 

I and II situations. After placement of the implants and adjustment of the RPD, OHRQoL 

improved significantly. Similar findings have been reported for a multicenter study (Wismeij-

er et al. 2013) that treated patients who were dissatisfied with their existing conventional 

distal extension dentures when opposing a full denture. After three years of functioning, the 

OHRQoL improved significantly when the RPD was supported by dental implants.

Another study (Tan et al. 2014) looked at the difference in OHRQoL between patients with 

a shortened dental arch (Kennedy class II) and patients with natural teeth. The authors de-

fined a shortened dental arch as intact anterior teeth, four occlusal units, and no dental 

prosthesis. A total of 2750 dentate patients were tested, and no significant differences were 

found between the groups of patients with respect to OHRQoL.
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Finally, a study (Swelem et al. 2014) comparing multiple solutions for the replacement of 

missing teeth with respect to OHRQoL is mentioned in the literature. Patients in this study 

were treated with fixed dental prostheses (FDP), with implants (ISFP) or without; com-

bined fixed-removable restorations (COMBs); removable dental prostheses (RDP); or single 

crowns. The OHIP was administered before treatment, at six weeks, and at six months post-

treatment; OHRQoL improved the least in patients using RPDs. Changes in OHRQoL when 

treated with FDPs and ISFPs were comparable. Similar treatments had different effects on 

OHRQoL depending on age and Kennedy class. There was, however, no evidence of a differ-

ence in OHRQoL between Kennedy class II and III.

Thus, the effect of implants on OHRQoL in patients treated with removable dentures and 

FDPs has been studied extensively. However, there is little evidence of the effect of implants 

restored with fixed partial dentures on OHRQoL in partially edentulous Kennedy class II and 

III patients with an implant-borne FDP. The aim of this study was to assess the changes 

in OHRQoL in Kennedy class II and III patients treated with an early-loaded two-implant-

supported FDP.

 

Materials & Methods

All procedures were performed at the Department of Oral Implantology and Prosthetic Den-

tistry, Academic Centre of Dentistry Amsterdam (ACTA), and approved by the medical ethics 

committee of the Free University (METc VUMC registration number 2009/221). This study 

was conducted between November 2012 and June 2013. Patients were referred by their 

respective dentists to ACTA for implant-supported 3-unit FDP in the posterior maxilla or 

mandible. Thirty-five patients between 25 and 85 years of age were eligible for inclusion in 

the study, having fulfilled all of the following criteria: (1) requirement of a 3-unit FDP sup-

ported by two implants in the molar/premolar area, (2) adequate bone height and width 

for implant placement without any bone augmentation/regeneration procedures (3) agree-

ment to visit ACTA every three months for a strict oral hygiene protocol, (4) adequate oral 

hygiene and (5) willingness to sign the informed consent form

Patients were excluded from the study if they fulfilled any of the following criteria: (1) medi-

cal conditions that contraindicated surgery (e.g., severe cardiac and pulmonary disorders, 

uncontrolled diabetes, chronic liver disease), (2) periodontitis (current), (3) problematic 

substance use.



At the time of inclusion in the study, patients were advised regarding the nature of the 

study, the clinical procedures, and possible risks involved (T1). Patients were followed up 

prospectively for more than one year.

Standard implant placement procedures were performed according to manufacturer’s 

guidelines (Thommen Medical AG, Grenchen, Switzerland) and sutured, by the same clini-

cian, with polypropylene 6/0 (Hu Friedy Mfg. Co, LLc, Chicago, USA). Two weeks after sur-

gery, sutures were removed, and impressions for the 3-unit FDP were obtained (T2). None 

of the patients wore any kind of prosthesis during recruitment or treatment. 

In the third week after surgery, the porcelain-fused-to-metal FDP was mounted. The screw-

access holes were closed using Teflon™ tape and composite resin (Filltek Supreme XTE; 3M 

ESPE, Seefeld, Germany).

The Dutch version of the OHIP was presented at intake (T1) (van der Meulen et al. 2008), 

two weeks after the implant surgery (T2) and after one year of loading (T3). The answers 

to the 14 items of this questionnaire range from 0 (‘never’) to 4 (‘always’). This yielded a 

total score, which was the sum of the question range (John et al. 2014). This score varied 

between 0 and 56. Higher scores are associated with a worse OHRQoL. The Dutch transla-

tion of this OHIP questionnaire was valid and tested as reliable for the Dutch language (van 

der Meulen et al. 2008).

Statistical Analysis

For the statistical analysis, SPSS 21 Statistics (IBM Corp., Armonk, USA) was used. Repeated 

measures ANOVA was used to assess changes in OHIP score over time at the different inter-

vals in the entire study group. In addition, we assessed whether this change was equal for 

the Kennedy class II and III groups. A post-hoc Bonferroni test was used to adjust for multiple 

comparisons.

The effect needs to be interpreted in terms of its magnitude. The magnitude of OHIP scores 

was interpreted with the minimal clinically important differences for OHIP, and effect sizes 

were calculated using omega-squared values. The omega-squared value reflects the degree 

of association in the population and is an estimate of the dependent variance accounted 

for by the independent variable in the population for a fixed effects model (Olejnik & Algina 

2003).
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A reliable change (RC) index was calculated to determine which OHIP scores changed be-

yond a level that could be attributed to measurement error alone (Evans et al. 1998). For 

this purpose, the standard error (SE) of measurement of the difference was used; this takes 

into account two measurements. The formula is as follows: SEdiff = SD1√2√1- α, where SD1 is 

the standard deviation of the baseline observations, and α is the reliability of the measure. 

As the reliability measure, the test-retest reliability was used, having been extracted from a 

similar study performed in the Netherlands using the same questionnaire (van der Meulen 

et al. 2008). It is assumed that change that exceeds 1.96 times this SE (i.e. the RC index) is 

unlikely to occur more than 5% of the time by unreliability of the measure alone (Evans et 

al. 1998). The level of significance was set at alpha = 0.05.

Results

35 patients were included in this study – 22 women and 13 men – with a mean age of 61 

(range 36–85). One patient was lost in the one-year follow-up because of death and was ex-

cluded for further analysis. Fourteen patients were included with a Kennedy II classification 

and 20 with a Kennedy III classification. 

Repeated measures ANOVA for time achieved a statistically significant result for both groups 

pooled (F(1.946, 62.270) = 14.817, P < 0.001, ω2 = 0.157). The mean total OHIP-score at 

intake (T1) was 6.5 +/− 1.2 (95% CI; 4.1–8.8) and 2.4 +/− 1.0 (95% CI; 0.3–4.4) two weeks 

after surgery (T2), and 0.9 +/− 0.3 (95% CI; 0.3–1.6) after one year of loading the implants 

(T3). The Bonferroni post hoc procedure yielded a statistical significant difference between 

T1 and T2 (P = 0.002), and T1 and T3 (P < 0.001). It did not reach a statistically significant 

difference between T2 and T3 (figure 1).

Repeated measures ANOVA for time achieved significant results for both groups separately 

as well (F(1.185, 23.691) = 22.151, P < 0.001, ω2 = 0.328 in Kennedy II patients and F(1.960, 

25.484) = 5.308, P = 0.012, ω2 = 0.137 in Kennedy III patients). The mean OHIP score de-

creased from 4.8 +/− 3.2 (95% CI; 1.8–7.7) at T1 to 1.5 +/−2.0 (95% CI; -1.2–4.2) at T2 and 1.1 

+/− 1.8 (95% CI; 0.2–1.9) at T3 in Kennedy II patients and from 8.9 +/− 9.6 (95% CI; 5.4–12.5) 

at T1 to 3.6 +/− 8.9 (95% CI; 0.4–6.8) at T2 and 0.8 +/− 2.2 (95% CI; -2.7–1.8) at T3 for Ken-

nedy III patients. Wilks’ lambda multivariate testing showed no significant difference in time 

effect between the two Kennedy classes λ  = 0.01, F(2, 31) = 1.6, P = 0.211. An independent 

samples t-test of OHIP score changes from T1 to T3 demonstrated the differences between 

the two classes with a mean value of -4.4 (95% CI; -10.4–1.5). There were significant differ-



ences in the mean OHIP scores between the Kennedy class II and III at intake (P < 0.001) and 

two weeks after surgery (P = 0.033). In addition, a regression analysis was conducted with 

the T1–T3 OHIP difference score as the dependent variable and Kennedy class as the pre-

dictor. Both with and without adjustment for OHIP baseline, Kennedy class was not related 

to the OHIP change score (P = 0.791 and P = 0.076, respectively). An analysis of covariance 

using OHIP at T3 as the dependent variable and OHIP baseline as covariate yielded the same 

result (P = 0.791) for the difference in OHIP score between Kennedy class II and III at T3, 

adjusted for baseline OHIP.

The standard error of measurement of the difference was 2.9; hence, change that exceeded 

1.96*2.9 = 5.8 could be regarded as reliable. Inspecting the data for T1–T2, 22 of 35 pa-

tients (63%) demonstrated a change smaller than 5.87, and thus 13 (37%) showed a reliable 

improvement for T1–T2. Twenty of 35 patients (57%) showed a change smaller than 5.87; 

thus 15 patients (43%) showed a reliable improvement for T1–T3. Two patients (6%) dem-

onstrated a reliable improvement for T2–T3.

Figure 1: OHIP 14 NL Measurement time interval at T1 
(intake), T2 (2 weeks after surgery) and T3 (after 1 year of 
loading) differentiated for Kennedy class II and III.

95 % Confidence Interval
II T1 1,8 7,7

T2 – 1,2 4,2

T3 0,2 1,9

III T1 5,4 12,5

T2 0,4 6,8

T3 – 0,3 1,8
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Discussion

The purpose of this study was to investigate the changes in OHRQoL after patients with a 

Kennedy classification II and III were rehabilitated with two implants and a FDP. The results 

showed a significant improvement of perceived OHRQoL in 34 patients (97%) who received 

two implants with a FDP, regardless of whether Kennedy classification was II or III. When 

we corrected these results for minimally important differences using the reliable change 

index, 37% of all patients showed a reliable improvement for T1–T2, and 43% showed a reli-

able improvement for T1–T3. Only 6% demonstrated a reliable improvement for T2–T3. This 

positive effect of an implant treatment on OHRQoL has been noted by several recent studies 

(Awad et al. 2014, Babbush 2012, Borges et al. 2011, Furuyama et al. 2012, Gates et al. 2014, 

Grover et al. 2014, Harris et al. 2013, Jabbour et al. 2012, Kuoppala et al. 2013, Mumcu et 

al. 2012, Oh et al. 2016, Wismeijer et al. 2013, Zembic & Wismeijer 2014). Patients with a 

Kennedy III classification had a statistically significant higher OHIP score at intake (T1) and 

after two weeks of surgery (T2) than did patients with a Kennedy II classification. The sta-

tistical difference in quality of life between patients who had a Kennedy III and a Kennedy II 

classification was striking: patients had a higher OHRQoL when a unilateral shortened dental 

arch was present instead of a diastema in the posterior mandible or maxilla. The change in 

OHRQoL, however, was not statistically significant between these groups.

 

The mean OHIP scores decreased for the total group of patients between baseline and two 

weeks after surgery and between baseline and one year after loading. Surprisingly, in both 

groups, there was no statistically significant difference between two weeks after surgery 

and one year of loading, and only two patients (6%) demonstrated improved OHRQoL in this 

interval. This shows that the OHRQoL became higher after implant placement, even before 

the FDP was mounted. This study seems to lack the statistical power for a conclusive T2–T3 

comparison, although it is clear that the effect size for this difference is much smaller.

 

Another potential study limitation is that OHRQoL might have risen simply as a result of the 

perception that ‘something is being done about my problem’. Perhaps patients tend to score 

the treatment instead of their perceived OHIP. There is no dental literature to support this 

hypothesis. However, there is abundant literature on placebo and nocebo effects on treat-

ment. Patient expectations could be a partial explanation for the study results, given the 

circumstance that placebo and nocebo effects are influenced by participants’ perceptions 

of receiving the treatment. A review by Vase et al. describes as possible explanations for 

these effects verbal suggestion, emotions, and expectancy. Furthermore they underscore 



that present studies have increasing placebo effects, an un-blinding risk, and demonstrated 

variability of the placebo effect (Vase et al. 2015). 

A study on advertising by Dahlén et al. studied the effect of consumer satisfaction on fu-

ture purchases (Dahlén et al. 2011). This was described in his recent consumer psychology 

research on optimism bias, positive uncertainty, and affective forecasting. The investigators 

posited as an example that the release of the first iPad tablet computer was a success be-

fore it was launched. Dahlén stated in his study that companies like Apple excel in selling 

‘the future’. In our study, all of these effects could help to explain the improved OHRQoL. 

Patients tend to have an increased positivity on future treatment, have high expectations 

for the treatment to come, and overestimate the advantages and perceived happiness for 

the new product or treatment. 

This also could mean that patients might have no future frame positivity when no treatment 

was planned. This could explain the effects of a study (Tan et al. 2014) in which investiga-

tors looked at the effect of a shortened dental arch on OHRQoL, compared to the effect of 

natural teeth on OHRQoL. As stated in the introduction, 2750 dentate patients were tested; 

between the groups of patients, no significant differences were found in OHRQoL (Tan et 

al. 2014). Furthermore, another study on the effect of implants on OHRQoL in edentate pa-

tients (Jabbour et al. 2012) showed improvement of OHRQoL in both patient groups when 

treated with new complete dentures or implant over dentures (IOD). The magnitude of the 

statically significant effect in the IOD group was 1.5 times larger than in the complete den-

ture group. The effect in the complete denture group, however, was influenced by baseline 

OHIP scores. Again, this effect could be explained by future frame positivity. 

In conclusion, OHRQoL was positively changed when partially edentulous patients were 

treated with implants and an FDP. There was no difference in improvement of OHRQoL be-

tween patients with a Kennedy II or III classification. There was, however, a difference in 

OHRQoL in patients with a Kennedy II or III classification at baseline. 
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