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Abstract
Objectives: To analyze the effect of implant treatment in edentulous patients reha-
bilitated with implant-supported fixed complete dentures (IFCDs) or implant overden-
tures (IODs) on dental patient-reported outcomes (dPROs).
Materials and Methods: In January 2022, Medline, Embase, CINAHL, Cochrane 
Library, PubMed Central, Web of Science, and Clini​calTr​ials.gov were screened for 
prospective clinical studies on completely edentulous patients treated with IFCDs 
and/or IODs, reporting pre-treatment and follow-up dPROs. Hedges' g effect sizes 
(ES) with corresponding 95% confidence intervals (CI) were calculated. Afterward, 
meta-analyses were conducted using random effect models.
Results: A total number of 1608 records was initially identified. Of those, 28 studies 
reporting dPROs from 1457 patients were finally included. The applied dental patient-
reported outcome measures (dPROMs) included several versions of the Oral Health 
Impact Profile (OHIP) or specific items assessing satisfaction with Visual Analogue 
Scales (VAS). The overall ES was large for rehabilitation with IFCDs (1.68 [CI: 1.15, 
2.20]) and IODs (1.26 [CI: 0.99, 1.52]) with no significant difference (p = .165) between 
the two. Denture stability was the only factor rated significantly higher for IFCDs (ES 
difference: 2.37 [CI: 0.21, 4.54]; p = .032). Subgroup analyses revealed moderately 
higher ES for IODs on two implants relative to one implant (ES difference: 0.73 [CI: 
0.34, 1.12]; p < .001).
Conclusions: There is a strong positive effect of implant treatment in edentulous pa-
tients, independent of the type of prosthetic rehabilitation. In patients seeking high 
stability, IFCDs may be preferable. In mandibular IODs on a single implant, there was 
a significantly positive effect of an additional implant on dPROs.
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complete denture, edentulous, meta-analysis, patient-reported outcome measures, patient-
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1  |  INTRODUC TION

Despite a decreasing prevalence of edentulism—expected to 
continue—over the past several decades in many countries, many 
individuals worldwide have still lost all teeth in at least one jaw 
(Peres et al., 2019). In 2015, an estimated 4.1% of the world's pop-
ulation was reported to be edentulous (Kassebaum et al.,  2017). 
Furthermore, another recent study in older adults (65–74 years) in 
Germany showed a prevalence of edentulism of 12.4% (Schwendicke 
et al.,  2020). This highlights the fact that edentulism remains an 
important public health concern especially in older adults, with a 
potentially great impact on patients' daily life (Polzer et al.,  2010; 
Rodrigues et al.,  2012). Obviously, without teeth the masticatory 
function is compromised. Furthermore, a reduction of the perceived 
esthetics and, subsequently, patient self-esteem and social life can 
be expected. Such compromises are highly relevant to patients, and 
therefore negatively affect their oral health-related quality of life 
(OHRQoL). (John, 2018; Reissmann, 2019). Since edentulism affects 
the entire oral cavity and masticatory system, it is not surprising 
that edentulism affects all four dimensions of OHRQoL, namely Oral 
Function, Orofacial Esthetics, Orofacial Pain, and Psychosocial Impact 
(John et al., 2014, 2016). However, it is not only the direct impact of 
tooth loss on the patient perceptions: Edentulism also appears to be 
related to general health conditions such as dementia, mainly due to 
its impact on diet as a result of reduced masticatory function (Emami 
et al., 2013; Joshipura et al., 1996).

Edentulous patients can be rehabilitated with complete den-
tures, but this is frequently associated with various problems, 
mainly related to low denture stability. One solution to alleviate the 
shortcomings of complete dentures, such as low masticatory per-
formance, and to substantially increase dPROs, is the provision of 
dental implants to either support or retain an implant-removable 
overdenture (IOD) or an implant-fixed complete denture (IFCD; 
Reissmann et al.,  2017; Schierz & Reissmann,  2021). The type of 
prosthodontic reconstruction to be provided determines the num-
ber of implants. For IFCDs, a minimum of four implants are required 
in both the maxilla and the mandible according to modern implant 
concepts (Soto-Peñaloza et al., 2017). In contrast, a single implant in 
the midline of the edentulous mandible can be used for an IOD; this 
also results in increased dPROs relative to conventional complete 
dentures (Cordioli et al., 1997; Schwindling et al., 2018). However, 
current guidelines recommend at least two implants to retain an IOD 
in the mandible (Feine et al., 2002). Various attachment types can 
be selected for IODs, ranging from single attachments (e.g., balls) 
to bars for primary splinting of the implants (Al-Zubeidi et al., 2012; 
Bressan et al., 2012; Messias et al., 2021).

The most important decision for a patient when choosing an 
implant-supported denture is whether the denture should be fixed 
or removable. Obviously, an IFCD produces the sensation of hav-
ing physiological dentition. In contrast, an IOD must be removed 
for cleaning and might suggest the perception of being old and not 
as vital as in the past. However, with an IFCD, not all lost hard and 
soft tissue can be replaced without preventing access to the implant 

and surrounding soft tissue. Given these considerations, it is not sur-
prising that the evidence is still inconclusive whether IFCDs or IODs 
are preferable for patients in terms of dPROs, and which factors af-
fect the outcomes. Therefore, the present study was designed to 
evaluate and compare the treatment effects of IFCDs and IODs on 
pre- and post-treatment dPROs and to identify potential influencing 
factors.

2  |  MATERIAL S AND METHODS

2.1  |  Study protocol

The study protocol was registered in the international prospective 
register of systematic reviews (PROSPERO; registration number: 
CRD42022269277, Available from: https://www.crd.york.ac.uk/
prosp​ero/displ​ay_record.php?ID=CRD42​02226​9277), and followed 
the PRISMA (Preferred Reporting Items for Systematic Reviews and 
Meta-Analyses) guidelines (Moher, et al., 2009). No ethical approval 
was required because the present study is a systematic review. The 
research question was based on the P.I.C.O model as follows:

Population: Fully edentulous patients.
Intervention: Rehabilitation with implant-supported fixed com-
plete dentures (IFCDs).
Comparison: Rehabilitation with implant overdentures (IODs).
Outcome: Patient-reported outcomes, including pre- and post-
treatment evaluations.
The resulting P.I.C.O. question was: ‘In edentulous patients, what 

is the effect on patient-reported outcomes of implant treatments 
using IFCDs relative to IODs?’ Furthermore, the effects of attach-
ment type, follow-up time, and implant number per reconstruction 
were to be evaluated.

2.2  |  Search strategy

Systematic literature searches were adapted to multiple electronic 
databases and executed by an information specialist in medicine 
(H.J.) to identify potentially relevant documents:

•	 Medline (Ovid) (incl. Epub Ahead of Print, In-Process & Other 
Non-Indexed Citations, Medline Daily and Ovid Medline Versions) 
(1946 – January 11, 2022).

•	 Embase (Ovid) (1974 – January 11, 2022).
•	 CINAHL (EBSCOhost) (1937 – January 11, 2022).
•	 Cochrane Library (Wiley) (1996 – January 11, 2022).
•	 PubMed Central (1946 – January 11, 2022).
•	 Web of Science (all editions) (1900 – January 11, 2022).
•	 ClinicalTrials.gov (NLM).

Candidate search terms were selected based on subject headings, 
titles, abstracts, and author keywords from a list of core references 
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of a previous systematic review (Yao et al., 2018). Thereafter, a draft 
search strategy was developed, adding further relevant vocabulary 
from various database thesauri. Search terms were also identified 
using the Yale MeSH Analyzer and the word frequency analysis tool 
of the PubReMiner. The initial search strategy in Medline (Ovid) was 
tested against a list of core references from the aforementioned 
review (Yao et al., 2018) to see whether they were included in the 
search results. After refinement and consultations with the research 
team of this systematic review, search strategies were created for 
each information source as a combination of database-specific con-
trolled vocabulary (subject headings) and textwords. Synonyms and 
similar terms were included in the textword search. Animal studies 
were formally excluded from the search results. No limits were ap-
plied in the database searches considering study types, languages, 
publication years, or other criteria. The full search strategies are 
presented in the Appendix S1. Duplicate references were removed 
using EndNote's (EndNote; Thomson Reuters) duplicate identifica-
tion strategy, followed by manual curation.

2.3  |  Eligibility criteria

Inclusion and exclusion criteria were as follows:

2.3.1  |  Inclusion

•	 Prospective clinical investigations.
•	 Reports of dPROs prior to implant placement and after prosthetic 

rehabilitation using validated dPROMs.
•	 Completely edentulous participants.
•	 Treatment with IOD or IFCD in at least one jaw.
•	 Minimum sample size per relevant study arm or cohort ≥10 

patients.
•	 Mean follow-up period ≥1 year from delivery of the final 

restoration-supported or -retained reconstruction.
•	 Articles written in English.

2.3.2  |  Exclusion

•	 In vitro or animal studies, retrospective clinical investigations, un-
published data, conference abstracts.

•	 Partially dentate participants, or unclear dental status.
•	 Insufficient documentation regarding dPROs or dPROMs.
•	 Non-validated or self-designed dPROMs.
•	 Use of categorical scales /questionnaires (e.g., yes/no responses).

2.4  |  Data selection and extraction process

After automatic elimination of duplicates, the search results 
were imported into a software application (Rayyan; available at: 

www.rayyan.ai) dedicated to literature screening in systematic re-
views, and two reviewers (M.F. & S.P.) performed, independently, 
the data screening based on the eligibility criteria. Included articles 
were screened based on their title, followed by the abstract, and, 
when meeting the inclusion criteria, the full text. After each step, 
the reviewers compared the in- and excluded studies and a Cohen's 
kappa score was calculated to assess the degree of agreement. In 
case of disagreement, a third reviewer (S.A.-A.) was consulted.

Data extraction from the included studies was performed by 
each reviewer individually. For this purpose, a data extraction sheet 
was designed. If multiple dPROMs were used in one study, data from 
all dPROMs were extracted separately. When dPROs from the same 
cohort were reported at multiple follow-up time points within a study 
or in consecutive studies, only the data from the longest follow-up 
period was extracted. If multiple items with VAS were used, only 
the data from the most frequently used items were extracted. After 
screening all articles, the most frequently evaluated items included 
the overall evaluation of the treatment, comfort, stability, chewing, 
speaking, esthetics, pain, and cleaning. For VAS, it was ensured that 
0 represents the worst possible outcome (e.g., lowest satisfaction or 
lowest comfort). If this was not the case, the scales were transposed 
accordingly for comparison. For the different versions of the OHIP 
questionnaire, only the OHIP summary scores were extracted since 
reporting of the domain scores was inconsistent over the studies. 
If data could not be extracted, studies were excluded from further 
evaluation, and the reason for exclusion was noted. In case of doubt, 
the corresponding authors of the articles of interest were contacted 
to obtain additional information (n = 17; Appendix S2).

The risk of bias of the included studies was assessed, inde-
pendently, by M.F. and S.P. using the Cochrane Risk of Bias tool 
(RoB 2.0) for randomized trials (Higgins et al.,  2011) and the Risk 
of Bias in Non-Randomized Studies tool (ROBINS-I) in the case of 
non-randomized trials (Sterne et al., 2016). A third reviewer (S. A.-
A.) was consulted in case of disagreement. The risk of bias visual-
ization tool (ROBVIS) was used for graphical representation of the 
results. Evaluating the certainty of the evidence of included stud-
ies, the Grading of Recommendations Assessment, Development, 
and Evaluation (GRADE) system was used (Mustafa et al.,  2013). 
Accordingly, the certainty of each meta-analysis was rated as high, 
moderate, low, or very low.

2.5  |  Statistical analysis

Data from studies were only included in the meta-analyses if either 
(1) mean and standard deviation (SD) could be obtained directly from 
the studies, (2) mean could be obtained directly from the study and 
standard deviation could be calculated from the 95% confidence in-
terval of the mean, or (3) mean and standard deviation could be es-
timated from the median and interquartile range (Wan et al., 2014). 
Based on baseline and follow-up data, Hedges' g effect sizes (ES) 
were subsequently calculated for each dPROM (Goulet-Pelletier & 
Cousineau,  2018). Since cross-measurement correlations between 
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study baseline and follow-up data were not known for all studies 
and the number of patients at follow-up and baseline was not identi-
cal for all studies, Hedges' g was calculated assuming independent 
data. ES values of 0.20, 0.50, and 0.80 Hedges' g are commonly con-
sidered to be indicative for small, medium, and large effects, respec-
tively (Cohen, 1992). Random effects models (REMLs) were used to 
estimate overall ES with a 95% confidence interval (CI). ES of sub-
groups were compared using a random-effects (more than one study 
in at least one of the subgroups) or fixed-effects (one study per sub-
group) meta-regression. Any potential bias of including all studies 
regardless of unequal or equal number of patients at baseline and 
follow-up was ascertained by comparing the ES of the OHIP data 
of studies with unequal (n = 12) and equal (n = 7) patient counts at 
baseline and follow-up. The estimated difference (equal vs. unequal) 
in ES was 0.27 (CI: −0.12, 0.66; p = .179), indicating no substantial or 
statistically significant difference between the two types of analysis.

3  |  RESULTS

Initially, 1608 records were identified during the systematic literature 
search, of which 1019 remained for title screening after duplicate 
elimination. After a consensus was reached for the title screening, 
599 abstracts were screened. After further consensus, 191 full-
texts were analyzed, of which 59 were included for data extraction 
(Figure 1). The kappa scores were 0.78 for the title screening, 0.86 
for the abstract screening, and 0.91 for the full-text screening. Data 
could finally be extracted from 28 studies. The reasons for study 
exclusion at the data-extraction stage are provided in Appendix S3.

3.1  |  Description of included studies

Among the 28 included studies were 15 RCTs (Abou-Ayash 
et al.,  2020; Al-Zubeidi et al.,  2012; Bryant et al.,  2015; De Kok 
et al., 2011; de Resende et al., 2021; De Souza et al., 2015; Gaballa 
et al., 2021; Hartmann, Bandeira, et al., 2020; MacEntee et al., 2005; 
Meijer et al.,  2003; Michaud et al.,  2012; Montero et al.,  2021; 
Park et al., 2019; Raghoebar et al., 2003; Slot et al., 2016) and 13 
prospective studies (Ala et al.,  2022; Alfadda et al.,  2009; Attard 
et al.,  2006; Berretin-Felix et al.,  2008; Compagnoni et al.,  2014; 
Coutinho et al., 2021; Emami et al., 2015; Guljé et al., 2012; Jabbour 
et al., 2012; Matthys et al., 2018, 2019; Reissmann et al., 2018; Tomasi 
et al., 2013). Among the RCTs, only 2 compared IFCDs and IODs di-
rectly (De Kok et al., 2011; Hartmann, Bandeira, et al., 2020). The 
other RCTs were randomized on the basis of loading protocol (n = 3), 
attachment type (n = 3), implant number (n = 3), implant type (n = 2), 
or comparison to removable complete dentures (n = 2). The studies 
on IODs included dPROMs reported by 1407 patients, and the stud-
ies on IFCDs by 50 patients. The number of patients refers to the 
follow-up, which was 1 to 10 years in the IOD group and 1–1.5 years 
in the IFCD group (Table 1). Two main categories of dPROMs were 
used: multi-item instruments such as the OHIP, and single items 

obtained by VAS. Several variants of the OHIP questionnaire, includ-
ing OHIP-49 (n = 3), OHIP-14 (n = 4), and the OHIP-EDENT question-
naire (n = 12) were used. Various VAS were used for the evaluation 
of overall treatment (n = 19), comfort (n = 6), denture stability (n = 7), 
chewing ability (n = 11), speaking ability (n = 9), esthetic outcomes 
(n = 10), pain while wearing the denture (n = 3), and denture clean-
ing ability (n = 3). Less frequently used dPROMs included several 
types of multi-item instruments: the Short Form-36 questionnaire 
(SF-36; n = 2) measuring general health-related quality of life, the 
Oral Impact on Daily Performance questionnaire (OIDP; n = 1), a pa-
tient satisfaction score (n = 1), and the Denture Satisfaction Score 
(DSS; n = 2). The ES of included studies ranged from −0.23 to 6.45 
(Table  2). The infrequently used questionnaires were applied only 
to IOD cohorts, whereas OHIP and VAS-based items were used for 
cohorts with IODs and IFCDs alike. The higher number of dPROMs 
than the number of studies included in this meta-analysis is due to 
the fact that some studies applied multiple dPROMs.

The risk of bias analyses showed a low risk of bias in the majority 
of included RCTs, and in all but one prospective study (Figure 2a,b). 
The most common reasons why studies were rated as having “some 
concerns” or a “high risk of bias” were substantial drop-out rates or 
unclear descriptions of the randomization process.

3.2  |  Meta analyses

3.2.1  |  Fixed complete dentures versus implant 
overdentures

For the comparison between IFCDs and IODs, only study cohorts 
with a follow-up period of 1–1.5 years were considered for IODs, as 
this corresponded to the maximum follow-up period of any IFCD 
study cohort. Studies (n = 3) for which no standard deviations were 
described or could be calculated from the reported data were ex-
cluded from the meta-analyses (Compagnoni et al., 2014; de Resende 
et al., 2021; MacEntee et al., 2005). In the global comparison, results 
from 52 dPROMs in the IOD group were compared to 12 dPROMs in 
the IFCD group. There was a high level of heterogeneity among the 
included studies on IODs (I2 = 86.7%) and IFCDs (I2 = 65.9%).

Generally, all ES were greater than 0.8, indicating a large ef-
fect of implant treatment on dPROs in edentulous patients, inde-
pendent of the type of restoration. The individual ES from each 
dPROM are shown in Figure 3. The ES was not significantly dif-
ferent between the IFCD and the IOD groups (ES difference: 0.45 
[CI: −0.19, 1.09]; p = .165; Table 3). Since only dPROs from OHIP 
versions and individual items with VAS were included in the co-
horts with IFCDs, the data were analyzed separately with respect 
to these dPROMs. When comparing ES of OHIP data from IOD 
(n = 10) and IFCD cohorts (n = 3), we observed no significant dif-
ference (ES difference: −0.03 [CI: −0.58, 0.52]; p = .920; Table 3). 
Within the ES of individual VAS items, only the effect on denture 
stability was rated higher for the IFCD group than for the IOD 
group (p = .032). No significant differences were detected among 
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the other individual VAS items, although ES differences were 
greater than 0.8 in the VASs on comfort, stability, chewing, speak-
ing, and esthetics, in favor of the IFCDs. Based on the GRADE 
analysis, the certainty of the evidence was rated as moderate or 
low for all meta-analyses (Table 4).

3.2.2  |  Subgroup analyses in implant 
overdenture groups

Subgroup analyses were conducted for IODs only, as data on 
IFCDs was insufficient. For the analysis of the influence of the 
attachment type, only studies with 2–4 implants were considered. 
Studies with a single implant were excluded because at least 2 im-
plants are required for a bar. For more than 4 implants, there was 
only one cohort from one study (Slot et al., 2016) with IODs on 
bars, which was excluded from this analysis due to the lack of com-
parison with single attachment retained IODs on the same number 
of implants. Consequently, 20 studies were included for the analy-
sis (Alfadda et al., 2009; Al-Zubeidi et al., 2012; Attard et al., 2006; 
Bryant et al.,  2015; De Kok et al.,  2011; De Souza et al.,  2015; 

Emami et al.,  2015; Gaballa et al.,  2021; Guljé et al.,  2012; 
Hartmann, Bandeira, et al.,  2020; Matthys et al.,  2018, 2019; 
Meijer et al.,  2003; Michaud et al.,  2012; Montero et al.,  2021; 
Park et al., 2019; Raghoebar et al., 2003; Reissmann et al., 2018; 
Slot et al.,  2016; Tomasi et al.,  2013). There was no significant 
difference between bars and single attachments (ES difference: 
−0.08 [−0.72, 0.56]; Table 5). No ES difference for the OHIP scores 
could be calculated since OHIP data was only available for single 
attachment-retained IODs.

There was no significant effect of the mean follow-up period or 
the number of implants per implant IODs on ES in general (Table 5). 
However, the ES difference for the direct comparison of single im-
plant- and two implant-retained IODs was significant (0.72 [0.38, 
1.06]; p < .001), indicating a medium to large difference, based on in-
cluded studies (Abou-Ayash et al., 2020; Ala et al., 2022; Al-Zubeidi 
et al.,  2012; Bryant et al.,  2015; Coutinho et al.,  2021; De Kok 
et al., 2011; De Souza et al., 2015; Gaballa et al., 2021; Hartmann, 
Bandeira, et al.,  2020; Jabbour et al.,  2012; Matthys et al.,  2018, 
2019; Michaud et al.,  2012; Montero et al.,  2021). The certainty 
of evidence for all meta-analyses was rated as low, based on the 
GRADE analysis (Table 6).

F I G U R E  1  PRISMA flow-diagram.
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4  |  DISCUSSION

The present study systematically analyzed and compared dPROs 
after IFCD and IOD treatments. Although there was no substantial 
difference in the comprehensive analyses between the two treat-
ment options in terms of dPROs, stability with IFCDs was perceived 
by patients as better than with IODs when only this single aspect was 
considered. In the subgroup analyses of the IOD group, bars showed 
moderately higher ES than single attachments, although this effect 
was not statistically significant. IODs retained on two implants were 
perceived more positively than IODs on one implant only.

The strong positive effect of implant treatment on dPROs, re-
gardless of whether the prosthetic restoration was an IFCD or an 
IOD, seems to reflect the observed improvements in several ob-
jective criteria, such as masticatory efficiency, as described in the 
literature (ELsyad et al.,  2022). Our findings are also concordant 
with previous literature. Particularly worth mentioning are the two 
RCTs included here that directly compared IFCD to IOD treatments 
(De Kok et al., 2011; Hartmann, Bandeira, et al., 2020). The result 
of the subgroup analysis of the IOD studies in terms of the attach-
ment type suggests that there is no difference between bar- or sin-
gle attachment-retained/supported IODs. The evidence regarding 
the effect of the attachment type on dPROs had not been clearly 
established (Kuoppala et al.,  2013; Nejatidanesh et al.,  2022). In 
general, studies have shown that patients are least satisfied with 
magnet-retained IODs, but no general superiority of bars over sin-
gle attachments has yet been demonstrated (Cune et al., 2005; Kim 
et al., 2012), supporting the result of the present study. The ES differ-
ence between one and two implants retaining an IOD showed a me-
dium effect of the additional implant, and significantly higher dPROs 
for two-implant retained IODs. Various studies have shown that 
even a single implant, increasing the retention of mandibular IODs, 
has a positive effect on dPROs (Hartmann, Bandeira, et al., 2020; 
Policastro et al., 2019; Schwindling et al., 2018). However, the result 
of the present study and also of RCTs that directly compared IODs 
on one and two implants show that patients' perception is slightly 
more positive with two implants (Hartmann, Bandeira, et al., 2020; 
Policastro et al., 2019).

4.1  |  Discussion of the methods

While a previous review on dPROs comparing IODs and IFCDs con-
cluded that reporting was inconsistent and prospective high-quality 
studies were lacking (Yao et al.,  2018), the present study showed 
that the demand for further clinical trials focused on dPROs in eden-
tulous patients was met: 16 of the 28 included studies were from 
2015 or later. The analysis of dPROs in edentulous patients is not 
new, and has been the subject of various systematic reviews (De 
Bruyn et al., 2015; Yao et al., 2018). However, most of them lacked 
clear standardization of dPROs and dPROMs. In the present study, 
dPROs collected with non-identical dPROMs were evaluated by cal-
culating effect sizes (ES) to ensure comparability. The calculation A
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TA B L E  2  Overview of the dPROMS used in each study cohort, including the effect size of the treatment on dPROs.

Author (year)

Baseline Follow-up Effect size

Patients Mean SD Patients Mean SD Hedges g (SE)

Oral Health Impact Profile-49 (OHIP-49)

De Kok et al. (2011) 20 99.1 69.3 10 18.9 20.5 1.34 (0.45)

De Kok et al. (2011) 20 110.0 41.0 10 20.2 13.6 2.52 (0.54)

Reissmann et al. (2018) 18 39.9 31.7 17 26.5 28.4 0.43 (0.35)

Oral Health Impact Profile-14 (OHIP-14)

Berretin-Felix et al. (2008) 15 18.0 16.4 15 3.0 12.3 1.01 (0.41)

Matthys et al. (2018) 25 15.6 12.3 25 3.5 4.6 1.28 (0.32)

Matthys et al. (2019) 37 15.0 12.0 34 1.9 3.7 1.43 (0.27)

Matthys et al. (2019) 69 20.2 12.5 56 3.2 5.6 1.69 (0.21)

Oral Health Impact Profile for edentulous patients (OHIP EDENT)

Ala et al. (2022) 18 12.0 12.9 18 2.5 5.8 0.93 (0.36)

Coutinho et al. (2021) 45 9.7 8.0 30 4.3 5.2 0.77 (0.25)

de Souza et al. (2015) 38 15.2 9.1 35 4.6 4.7 1.43 (0.27)

de Souza et al. (2015) 42 13.9 7.8 36 5.1 5.3 1.29 (0.25)

de Souza et al. (2015) 40 17.6 9.4 35 8.9 7.3 1.02 (0.25)

Emami et al. (2015) 135 56.6 19.3 135 31.1 15.2 1.46 (0.14)

Hartmann, de Menezes 
Bandeira, et al. (2020)

14 9.0 9.9 11 0.0 9.3 0.90 (0.45)

Hartmann, de Menezes 
Bandeira, et al. (2020)

17 9.0 8.9 13 2.0 2.9 0.97 (0.41)

Hartmann, de Menezes 
Bandeira, et al. (2020)

15 7.0 6.5 13 2.0 1.7 0.98 (0.42)

Jabbour et al. (2012) 95 54.9 21.0 85 27.9 9.8 1.61 (0.17)

Michaud et al. (2012) 116 55.0 20.0 110 35.0 17.0 1.07 (0.14)

Montero et al. (2021) 20 13.7 5.1 20 3.2 4.1 2.22 (0.42)

Overall treatment outcome (VAS)

Ala et al. (2022) 18 60.0 56.3 18 90.0 18.5 0.70 (0.36)

Gaballa et al. (2021) 18 82.2 5.7 18 86.1 5.0 0.71 (0.36)

Gaballa et al. (2021) 18 69.0 3.5 18 76.3 5.8 1.49 (0.39)

Guljé et al. (2012) 12 58.0 14.0 12 90.0 90.0 0.48 (0.44)

Montero et al. (2021) 20 41.0 32.0 20 85.0 14.0 1.75 (0.39)

Al-Zubeidi et al. (2012) 106 30.4 26.5 96 77.9 16.5 2.12 (0.18)

Bryant et al. (2015) 42 38.1 34.8 29 68.8 33.9 0.88 (0.26)

Bryant et al. (2015) 44 48.8 35.6 33 76.8 27.8 0.85 (0.24)

Coutinho et al. (2021) 45 64.7 36.3 30 81.3 28.6 0.49 (0.24)

De Kok et al. (2011) 20 36.8 28.8 10 95.1 7.0 2.36 (0.52)

De Kok et al. (2011) 20 29.2 14.3 10 93.6 8.4 4.93 (0.81)

Hartmann, de Menezes 
Bandeira, et al. (2020)

14 76.7 57.7 11 96.7 15.5 0.43 (0.43)

Hartmann, de Menezes 
Bandeira, et al. (2020)

17 63.3 57.2 13 98.3 12.5 0.77 (0.40)

Hartmann, de Menezes 
Bandeira, et al. (2020)

15 81.7 27.2 13 100.0 0.0 0.89 (0.42)

Meijer et al. (2003) 61 48.0 7.0 53 77.0 9.0 3.60 (0.31)

Park et al. (2019) 20 94.0 10.0 16 94.0 10.0 0.00 (0.35)
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Author (year)

Baseline Follow-up Effect size

Patients Mean SD Patients Mean SD Hedges g (SE)

Park et al. (2019) 20 91.0 11.0 16 93.0 16.0 0.15 (0.35)

Raghoebar et al. (2003) 32 47.0 12.0 28 77.0 9.0 2.77 (0.37)

Tomasi et al. (2013) 21 36.3 31.8 19 93.3 8.0 2.36 (0.43)

Comfort (VAS)

Ala et al. (2022) 18 45.0 50.7 18 95.0 16.1 1.30 (0.38)

Al-Zubeidi et al. (2012) 106 33.3 27.7 96 77.2 18.0 1.85 (0.17)

Coutinho et al. (2021) 45 65.0 33.3 30 81.0 28.4 0.50 (0.24)

De Kok et al. (2011) 20 21.1 30.7 10 97.5 3.7 2.93 (0.58)

De Kok et al. (2011) 20 29.1 31.1 10 95.0 5.5 2.48 (0.54)

Tomasi et al. (2013) 21 51.0 43.7 19 96.3 8.8 1.38 (0.37)

Stability (VAS)

Ala et al. (2022) 18 40.0 42.6 18 95.0 26.5 1.51 (0.39)

Gaballa et al. (2021) 18 81.3 6.4 18 85.7 2.4 0.90 (0.36)

Gaballa et al. (2021) 18 80.3 4.7 18 83.7 4.7 0.70 (0.36)

Al-Zubeidi et al. (2012) 106 29.3 29.0 96 76.6 13.1 2.06 (0.18)

Coutinho et al. (2021) 45 59.3 37.6 30 82.7 27.2 0.68 (0.25)

De Kok et al. (2011) 20 17.1 28.8 10 96.4 4.1 3.24 (0.61)

De Kok et al. (2011) 20 24.9 32.5 10 93.7 7.5 2.47 (0.54)

Chewing (VAS)

Ala et al. (2022) 18 45.0 58.7 18 100.0 16.1 1.25 (0.38)

Gaballa et al. (2021) 18 80.9 3.8 18 85.8 4.3 1.19 (0.38)

Gaballa et al. (2021) 18 79.8 6.1 18 84.8 4.1 0.94 (0.36)

Montero et al. (2021) 20 34.0 27.0 20 80.0 19.0 1.93 (0.40)

Al-Zubeidi et al. (2012) 106 32.4 26.1 96 75.2 18.3 1.88 (0.17)

Coutinho et al. (2021) 45 59.3 37.8 30 83.3 28.1 0.69 (0.25)

De Kok et al. (2011) 20 32.2 30.1 10 94.3 9.2 2.38 (0.53)

De Kok et al. (2011) 20 34.0 27.6 10 91.7 12.9 2.35 (0.52)

Park et al. (2019) 20 87.0 19.0 16 93.0 14.0 0.35 (0.35)

Raghoebar et al. (2003) 32 85.0 22.0 28 94.0 10.0 0.51 (0.27)

Tomasi et al. (2013) 21 37.3 24.6 19 93.0 8.8 2.89 (0.48)

Speaking (VAS)

Ala et al. (2022) 18 65.0 42.6 18 100.0 16.1 1.06 (0.37)

Gaballa et al. (2021) 18 79.9 3.2 18 81.8 2.6 0.64 (0.35)

Gaballa et al. (2021) 18 78.2 4.3 18 80.7 2.9 0.67 (0.35)

Coutinho et al. (2021) 45 76.3 31.0 30 85.3 24.6 0.31 (0.24)

De Kok et al. (2011) 20 42.0 31.4 10 88.9 9.7 1.73 (0.47)

De Kok et al. (2011) 20 46.8 22.2 10 91.4 8.4 2.30 (0.52)

Park et al. (2019) 20 82.0 21.0 16 90.0 14.0 0.43 (0.35)

Raghoebar et al. (2003) 32 85.0 15.0 28 94.0 9.0 0.71 (0.27)

Tomasi et al. (2013) 21 50.7 47.7 19 94.0 8.8 1.21 (0.36)

Esthetics (VAS)

Ala et al. (2022) 18 85.0 40.2 18 100.0 10.5 0.50 (0.35)

Gaballa et al. (2021) 18 78.7 1.2 18 79.1 3.0 0.17 (0.34)

Gaballa et al. (2021) 18 78.3 2.9 18 77.8 3.2 −0.16 (0.34)

TA B L E  2  (Continued)

(Continues)
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of ES has been described as a valid tool to compare dPROs across 
studies (Reissmann,  2021). The consequence of such an approach 
is that in the respective “overall” effect sizes, summary scores from 
validated questionnaires containing several items (e.g., OHIP) are 
treated as equivalent to the results of individual questions (e.g., sin-
gle items with VAS). At first glance, this approach is at least ques-
tionable due to the varying psychometric quality of the dPROMs and 
the variety of dPRO concepts included in the meta-analyses. This 
might partially explain the high heterogeneity among the included 
studies. However, considering the aim of the present study—to ana-
lyze the effect of treatment on dPROs in general—and the limited 
amount of available data, this approach seems to be the best way to 
generate an initial comparison of the respective treatment effects. 
Given the questionability of this “overall” approach, also including 
varying numbers of implants in edentulous maxillae and mandibles, 
further analyses were performed in the present review to compare 
individual dimensions of dPROs.

4.2  |  Strengths and weaknesses

The major strength of the present systematic review and meta-
analysis is the high number of studies that could be included, thanks 
of the approach of using ES for the analyses. However, the limita-
tion of the small number of studies directly comparing IFCD and IOD 
treatments remains, as only two RCTs with this direct comparison 
could be included. While most of the included studies described 
the effects of implant-based rehabilitation in one jaw with a con-
ventional complete denture as the antagonist, three studies did 
not include clear information about the opposing dentition (Park 
et al., 2019; Slot et al., 2016; Tomasi et al., 2013). Since all included 
studies focused on completely edentulous patients, the antago-
nists may include conventional complete dentures, IODs, or IFCDs. 
However, having an IFCD or an IOD as an antagonist is likely to re-
sult in different patient ratings, compared to situations with con-
ventional complete dentures, and therefore represents a source of 

Author (year)

Baseline Follow-up Effect size

Patients Mean SD Patients Mean SD Hedges g (SE)

Montero et al. (2021) 20 51.0 28.0 20 90.0 11.0 1.80 (0.39)

Al-Zubeidi et al. (2012) 106 51.1 29.7 96 77.2 17.9 1.05 (0.15)

Coutinho et al. (2021) 45 89.7 20.0 30 90.3 15.0 0.04 (0.24)

De Kok et al. (2011) 20 48.5 35.6 10 97.5 3.6 1.62 (0.46)

De Kok et al. (2011) 20 37.1 39.2 10 94.9 9.9 1.72 (0.47)

Park et al. (2019) 20 94.0 10.0 16 96.0 11.0 0.19 (0.35)

Raghoebar et al. (2003) 32 92.0 12.0 28 95.0 6.0 0.31 (0.26)

Pain (VAS)

Al-Zubeidi et al. (2012) 106 40.4 31.5 96 82.1 13.2 1.69 (0.17)

Park et al. (2019) 20 91.0 13.0 16 92.0 18.0 0.06 (0.35)

Raghoebar et al. (2003) 32 75.0 28.0 28 96.0 9.0 0.97 (0.28)

Cleaning (VAS)

Al-Zubeidi et al. (2012) 106 66.0 24.3 96 80.2 11.5 0.73 (0.15)

De Kok et al. (2011) 20 61.3 36.6 10 89.4 8.8 0.89 (0.42)

De Kok et al. (2011) 20 72.1 21.4 10 96.8 6.2 1.34 (0.45)

Short-Form 36 PCS

Abou-Ayash et al. (2020) 158 48.1 10.5 131 45.2 14.2 −0.23 (0.12)

Short-Form 36 MCS

Abou-Ayash et al. (2020) 158 55.7 6.1 131 54.8 7.3 −0.13 (0.12)

Denture satisfaction score (DSS)

Attard et al. (2006) 35 21.0 2.7 35 6.6 2.1 5.89 (0.57)

Alfadda et al. (2009) 77 21.0 2.7 73 5.8 1.9 6.45 (0.41)

Oral impact on daily performance (OIDP)

Berretin-Felix et al. (2008) 15 20.0 39.3 15 0.0 14.1 0.66 (0.39)

Patient satisfaction score

Slot et al. (2016) 25 4.1 1.6 22 9.0 0.7 3.82 (0.52)

Slot et al. (2016) 25 4.3 1.9 24 8.8 1.3 2.71 (0.41)

Abbreviations: MCS, Mental Component Score; PCS, Physical Component Score; SD, standard deviation; SE, standard error.

TA B L E  2  (Continued)
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F I G U R E  2  (a) Risk of bias analysis of 
included randomized controlled clinical 
studies. (b) Risk of bias analysis of 
included prospective studies.
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188  |    ABOU-­AYASH et al.

F I G U R E  3  (a) Forrest plot of dental 
patient-reported outcomes from implant-
overdenture wearers. (b) Forrest plot of 
dental patient-reported outcomes from 
implant-supported fixed complete denture 
wearers. Abbreviations: DSS, Denture 
Satisfaction Score; OHIP, Oral Health 
Impact Profile; OIDP, Oral Impact on Daily 
Performance; VAS, Visual Analogue Scale.

(a)

(b)
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uncertainty. Furthermore, the number of included studies on IFCDs 
and IODs was not balanced. Previous reviews analyzing edentulous 
patients have shown that dPROs are collected less frequently in 
patients rehabilitated with IFCDs than patients with IODs (Messias 
et al.,  2022). In the present systematic review, more than half of 
IFCD-wearer PROs were obtained from prospective studies, result-
ing in potential selection bias. This selection bias in combination with 
the indirectness of the comparison ICFD versus IOD was the main 
reason for rating the certainty of evidence as low, for most PROMs.

A further limitation of the present systematic review is that the 
certainty of evidence of each meta-analysis was rated as low or 
moderate. Nevertheless, the reason for the result of moderate or 
low certainty rather than very low certainty was mainly the rela-
tively low risk of bias of the included studies. The main reason that 
the risk of bias of the individual studies in the present systematic 
review was relatively low is most likely related to the strict inclusion 
and exclusion criteria (Moons et al., 2019). In particular, the crite-
rion of sufficient reporting baseline and follow-up data led to the 
exclusion of many studies in which the risk of bias was estimated 
to be higher.

4.3  |  Clinical implications

A combination of the results from the overall analysis and the more 
specific analyses may be used in the future to counsel patients on the 
best treatment options for them. This approach may be especially use-
ful in patients seeking improvement in specific areas (i.e., stability and 
comfort) where the difference between IFCDs and IODs was most 
obvious. Despite the non-existent differences between IFCD and IOD 
treatments in terms of most dPROs, patients still do not seem to make 
a 50:50 decision for one or the other treatment option when given the 
choice (Heydecke et al., 2003). Individual factors, which should be fur-
ther analyzed, seem to be influential for this decision. Heydecke et al. 
have shown that the less complex hygiene procedures of IODs could 
be the reason why patients who have difficulties with cleaning are 
more likely to choose an IOD than an IFCD (Heydecke et al., 2003). On 
the other hand, the present meta-analysis showed that stability with 

Outcome
No. of 
PROMs

Pat. 
BL

Pat. 
FU ES (95% CI) p-Value

Cleaning (VAS)

IODs 1 10 10 1.50 [0.42, 2.58] 0.514

IFCDs 1 10 10 1.01 [0.01, 2.01]

IFCD vs. 
IOS 
(FE)a

−0.49 [−1.96, 
0.98]

Abbreviations: BL, baseline; dPROMs, dental patient-reported outcome 
measures; ES, effect size; FU, follow-up; OHIP, Oral Health Impact 
Profile; VAS, Visual Analogue Scale.
aMeta-regression, RE: random-effects meta-regression, FE: fixed-
effects meta-regression.

TA B L E  3  (Continued)TA B L E  3  Comparison between implant-supported fixed 
complete dentures (IFCDs) and implant overdentures (IODs); 
(follow-up: 1–1.5 years).

Outcome
No. of 
PROMs

Pat. 
BL

Pat. 
FU ES (95% CI) p-Value

All dPROMS

IODs 52 500 481 1.26 [0.99, 1.52] 0.165

IFCDs 12 40 38 1.68 [1.15, 2.20]

IFCD vs. 
IOS 
(RE)a

0.45 [−0.19, 1.09]

OHIP

IODs 9 123 116 1.14 [0.91, 1.36] 0.920

IFCDs 3 40 38 1.11 [0.60, 1.61]

IFCD vs. 
IOS 
(RE)a

−0.03 [−0.58, 
0.52]

Overall treatment outcome (VAS)

IODs 11 133 124 1.08 [0.47, 1.70] 0.491

IFCDs 2 25 23 1.69 [−0.04, 3.42]

IFCD vs. 
IOS 
(RE)a

0.58 [−1.08, 2.24]

Comfort (VAS)

IODs 3 49 47 1.60 [0.95, 2.26] 0.059

IFCDs 1 10 10 3.35 [1.81, 4.88]

IFCD vs. 
IOS 
(RE)a

1.74 [−0.07, 3.56]

Stability (VAS)

IODs 4 46 46 1.32 [0.58, 2.06] 0.032

IFCDs 1 10 10 3.69 [2.06, 5.33]

IFCD vs. 
IOS 
(RE)a

2.37 [0.21, 4.54]

Chewing (VAS)

IODs 7 107 101 1.52 [0.86, 2.17] 0.287

IFCDs 1 10 10 2.67 [1.33, 4.02]

IFCD vs. 
IOS 
(RE)a

1.16 [−0.97, 3.29]

Speaking (VAS)

IODs 6 87 81 0.92 [0.54, 1.30] 0.139

IFCDs 1 10 10 1.93 [0.77, 3.10]

IFCD vs. 
IOS 
(RE)a

1.01 [−0.33, 
2.35]

Esthetics (VAS)

IODs 6 86 82 0.68 [−0.00, 
1.36]

0.246

IFCDs 1 10 10 1.85 [0.71, 3.00]

IFCD vs. 
IOS 
(RE)a

1.18 [−0.81, 3.17]

(Continues)
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IFCDs was rated higher. Although this result is based only on dPROs 
of one cohort of patients treated with IFCDs, it suggests that younger 
patients looking for stability in their prosthetic restoration would be 
more likely to opt for an IFCD (Kuoppala et al., 2013).

One of the most frequently asked questions regarding patient in-
formation pertains to the cost effectiveness of the treatment options. 
Since treatment costs vary greatly around the globe, it is difficult to 
draw generalized conclusions here. Nevertheless, a common approach 
for comparing cost-effectiveness is to calculate the cost of improve-
ment by one unit to compare two or more treatment options (Briggs 
& Gray, 1998). Taking the overall results of the present study as an 
example, the treatment costs for an IFCD and for an IOD can be di-
vided by the factors 1.68 and 1.26, respectively, which represent the 
ES on overall dPROs of each treatment option. The smaller result then 
represents the more cost-effective choice in terms of overall dPROs. 
As the ES in patients treated with ICFDs was 1.33-fold higher than 
that of patients with IODs, it can be inferred that if the cost of an ICFD 
is more than 1.33-fold greater than an IOD, treatment with an IOD is 
more cost-effective with respect to dPROs. Another systematic review 
and meta-analysis on IODs, as well as a recent RCT comparing IFCDs 
and IODs concluded that IODs are more cost-effective (Hartmann, de 
Menezes Bandeira, et al., 2020; Zhang et al., 2017).

The same methodology can be applied to calculate the most 
cost-effective number of implants for an IOD. Although initial in-
vestment costs for IODs on two implants are higher than for IODs 
on one implant, single implant IODs seem to require a high fol-
low-up effort, especially due to the adjustment of the retention, 
which may offset the initially lower investment costs over a longer 
period of time (Hartmann, de Menezes Bandeira, et al., 2020; Kern 
et al.,  2021). A recently published study analyzed masticatory ef-
ficiency and OHRQoL in patients restored with IODs first on one, 

then on two, and subsequently on three implants in the edentulous 
mandible (Passia et al., 2022). Masticatory efficiency improved with 
the loading of the second implant, while the third implant had no 
effect on masticatory efficiency or OHRQoL. Considering these re-
sults as well as the findings of the present study, that both showed 
no effect when more than two implants were used in an IOD, the 
recommendation of the McGill Consensus Conference to restore 
edentulous patients with a mandibular IOD on two implants (Feine 
et al., 2002) can still be supported and thus represent our first treat-
ment option. However, IODs on one implant could be considered as 
the “minimum standard of care” for the edentulous mandible, as this 
restoration already leads to an improvement of functional parame-
ters and dPROs (Passia et al., 2017; Policastro et al., 2019). This op-
tion could be specifically recommended to patients who have limited 
possibilities to afford higher one-time treatment costs. More than 
two implants retaining a mandibular IOD, seem to be unnecessary 
from a patient's point of view.

4.4  |  Implications for future research

Future studies should use dPRO assessment instruments with suf-
ficient psychometric properties and several validated language 
versions available to ensure high methodological quality and com-
parability. Such an instrument should measure all four dimensions 
of OHRQoL, i.e., Oral Function, Orofacial Pain, Orofacial Appearance, 
and Psychosocial Impact (John et al., 2014). The most often applied 
instrument fulfilling these requirements is the OHIP with its several 
versions. Even the very short version with only 5 items (OHIP-5) re-
flects approximately 90% of the information collected in the long 
(49-item) version and is recommended for most clinical and scientific 

TA B L E  4  Certainty of evidence analysis for the comparison of implant-supported fixed complete dentures (IFCDs) and implant 
overdentures (IODs).

Outcome
No. of 
studies Study design Risk of bias Inconsistency Indirectness Imprecision Certainty

All dPROMS 15 8 RCTs, 7 non-RCTs Moderatea Seriousb Yes Seriousc Low

OHIP 10 5 RCTs, 5 non-RCTs Moderatea Seriousb Yes Seriousc Low

Overall treatment 
outcome (VAS)

8 5 RCTs, 3 non-RCTs Moderatea Seriousb Yes Seriousc Low

Comfort (VAS) 3 2 RCTs, 1 non-RCTs Lowa Seriousb Yes Seriousc Low

Stability (VAS) 3 2 RCTs, 1 non-RCT Lowa Seriousb Yes Seriousc Low

Chewing (VAS) 6 4 RCTs, 2 non-RCTs Lowa Seriousb Yes Seriousc Low

Speaking (VAS) 6 4 RCTs, 2 non-RCTs Lowa Seriousb Yes Seriousc Low

Esthetics (VAS) 6 4 RCTs, 2 non-RCTs Lowa Seriousb Yes Seriousc Low

Cleaning (VAS) 1 1 RCT Lowa No No Seriousc Moderate

Abbreviations: CI, confidence interval; dPROMs, dental patient-reported outcome measures; OHIP, Oral Health Impact Profile; RCT, randomized 
controlled trial; VAS, Visual Analogue Scale.
aBias estimation based on risk of bias analyses.
bPresence of substantial heterogeneity.
cImprecision due to small sample size especially of IFCD group, and/ or wide confidence intervals.
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applications (John et al., 2021, 2022; Reissmann, 2021). Nonetheless, 
in some cases, it is not only necessary to assess the entire OHRQoL 
spectrum, but some individual aspects are also of special interest. In 
these cases, specific questions relevant to the treatment outcome 
can be used (Leles et al., 2022). To ensure comparability, questions 
should be chosen that were already applied in other studies on the 
same or similar topic. Answers to these questions should be col-
lected on commonly accepted response scales, such as VAS, ordinal 
response scales, or Likert scales. However, given the widespread ap-
plication of VAS for assessing satisfaction with various treatment 

outcomes in implant dentistry, the use of a VAS is recommended. 
Furthermore, since individual factors seem to be very important for 
decision making, future studies are needed to address these patient-
related psychosocial factors. Such information is related to patient 
values and preferences. Finally, as the commonly accepted scientific 
standard, prospective studies should report not only differences be-
tween treatment groups but also individual scores for each group. 
That is, reporting of pre-treatment and follow-up scores (including 
measures for central tendency, e.g., means, and for score variability, 
e.g., standard deviations) should be mandatory.

TA B L E  5  Subgroup analyses in implant overdentures (IODs) focusing on retention type (single attachment vs. bar), influence of the 
follow-up time, and number of implants per reconstruction.

No. of dPROMs Pat. BL Pat. FU ES (95% CI) p-Value Heterogeneity (I2)

Type of retention

All dPROMs

Single 41 584 546 1.38 [1.17, 1.58] 82.0%

Bar 7 105 93 1.33 [0.37, 2.29] 94.5%

Bar vs. singlea −0.08 [−0.72, 0.56] 0.804

OHIPb

Single 9 145 134 1.30 [1.04, 1.55] 42.4%

Mean follow-up (FU) [years]

all dPROMs

Mean FU ≤ 2 55 753 697 1.21 [0.94, 1.47] 90.0%

Mean FU 5 21 332 284 1.53 [0.94, 2.12] 97.5%

Mean FU 10 6 93 81 1.46 [0.38, 2.55] 95.5%

Mean FU 5 vs. ≤2b 0.29 [−0.28, 0.86] 0.320

Mean FU = 10 ≤ 2b 0.23 [−0.73, 1.19] 0.637

OHIP

FU ≤ 2 13 489 466 1.28 [1.07, 1.49] 49.6%

Mean FU = 5 3 82 64 1.30 [0.76, 1.85] 74.7%

Mean FU 5 vs. ≤2a 0.03 [−0.46, 0.52] 0.910

Implants per reconstruction

all dPROMs

Impl/Recon 1 20 372 304 0.67 [0.43, 0.91] 79.4%

Impl/Recon 2 38 435 395 1.40 [1.18, 1.62] 82.3%

Impl/Recon 3 1 135 135 1.46 [1.19, 1.73]

Impl/Recon 4 3 76 68 0.65 [−0.21, 1.50] 81.9%

Implants per recon.a 0.22 [−0.03, 0.46 0.081

OHIP

Impl/Recon 1 4 172 144 1.11 [0.65, 1.57] 63.7%

Impl/Recon 2 9 267 248 1.37 [1.12, 1.62] 47.0%

Impl/Recon 3 1 135 135 1.46 [1.19, 1.73]

Impl/Recon 4 2 56 52 0.96 [−0.02, 1.94] 80.3%

Implants per recon.b −0.01 [−0.24, 0.21] 0.925

Abbreviations: BL, baseline; dPROMs, dental patient-reported outcome measures; ES, effect size; FU, follow-up; Impl/Recon, number of implants per 
reconstruction; OHIP, oral health impact profile; pat, number of patients.
aMeta-regression (random-effects).
bNo studies available for bar retention.
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5  |  CONCLUSION

Although data from included dPROMs address slightly different con-
structs, it can be concluded that overall, implant treatment in eden-
tulous patients generally results in a strong positive effect on dPROs, 
independent of the type of prosthodontic rehabilitation. IFCDs may 
be preferable for patients who specifically seek denture stability. 
Treatment with mandibular implant overdentures on two implants re-
sults in better dPROs than on one implant. On the other hand, having 
more than two implants in an overdenture does not increase dPROs. 
Due to the low to moderate certainty of evidence, the results of the 
present study should be interpreted cautiously. More dPRO data, es-
pecially from patients rehabilitated with IFCDs, are needed for further 
comparison between these two treatment options.
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