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Short-term data suggests cognitive benefits in the elderly with
single-implant overdentures
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PRACTICE POINTS

● Single-implant overdentures may enhance cognitive
health in elderly edentulous patients, with important
improvements in memory and executive functions.

● Including single-implant overdentures in dental treat-
ments for the elderly could diminish cognitive decline,
extending benefits beyond dental function.

DESIGN: This study was an extension of a randomized crossover clinical trial approved by the institutional ethics committee (approval
number: D2014–148) and adhered to the CONSORT guidelines. The original study juxtaposed patient contentment with single-implant
overdentures (1-IODs) against conventional complete dentures (CCDs), with patient satisfaction being the primary focus. In this follow-up
study, the cognitive function of edentulous patients receiving 1-IODs was assessed, specifically monitoring for the emergence of mild
cognitive impairment (MCI) throughout a three-year period. Patient outcomes were systematically recorded at predetermined intervals:
initially, two months post-1-IOD placement, after one year (with groups alternated between denture types at eight-month marks), then
after two and three years. A prosthodontist with a decade of expertise performed all denture-related procedures. This follow-up
emphasized the cognitive outcomes using the Montreal Cognitive Assessment (MoCA-J), considering it alongside previously documented
results on masticatory function, bone resorption, survival rates, and patient-reported outcomes.
CASE SELECTION: Between 2015 and 2016, a follow-up study enrolled edentulous patients over 50 years of age who were proficient in
Japanese, had sufficient mandibular bone for implants, and were free of systemic health issues and habits that could impact oral health.
The participants were randomly divided into two groups after receiving a central mandibular implant. Group 1 initially used 1-IODs, and
Group 2 used unloaded CCDs. After two months and subsequent periods, they swapped denture types. Eventually, all patients chose
1-IODs for continued use. Implant success was monitored over three years. The design featured block randomization and accounted for a
sample size of 22, determined to be sufficient for evaluating the primary outcome of patient satisfaction. All patients underwent careful
allocation and received customized dental interventions, with detailed radiographic planning and surgical precision guiding the
implantation process.
DATA ANALYSIS: Multivariable linear mixed models were used to assess within-group changes in both overall and specific cognitive
function scores across five timepoints. Age, assessment interval, and upper jaw denture status were incorporated as consistent variables,
while individual participants were considered variable elements in the analysis. SPSS software version 22.0 was utilized to conduct the
statistical tests, and a p value threshold of 0.05 was predetermined to establish statistical significance.
RESULTS: Twenty-two patients with edentulous mandibles received 1-IODs. Memory and executive functions saw significant score
increases at multiple timepoints over the three-year period, with statistical significance. Though one participant dropped out and another
passed away, and two did not complete the 3-year follow-up, the remaining 18 participants provided comprehensive data. Age and type
of maxillary denture were significant factors, influencing MoCA-J scores with older participants and those with fixed dentures showing
lower scores in certain domains. Overall, the findings illustrated the positive correlation between 1-IODs and cognitive function in older
adults.
CONCLUSIONS: Older adults with no natural teeth left in their mandible showed improved cognitive function after one and three years of
using 1-IODs, as reflected by their total and specific cognitive domain scores. The study suggests that such implant therapy may offer
protective benefits against cognitive decline, demonstrating clinical relevance for patient care, regardless of the maxillary arch (antagonist)
condition.
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Dental implants are commonly utilized for their ability to restore
both the functionality and appearance of missing teeth1,2. Early
detection and intervention are crucial for mild cognitive impair-
ment (MCI), an early indicator of dementia and a significant
concern for elderly care3. Edentulousness, or tooth loss, can
disrupt brain function by affecting hippocampal connectivity and
the trigeminal nerve, increasing the risk of cognitive decline4.
However, well-fitting dentures, especially two implant-assisted
overdentures (2-IODs), are associated with higher cognitive
function5. Despite this, a study indicates that edentulous patients
with dentures still face a greater risk of MCI, suggesting the need
for ongoing research into the cognitive benefits of implant
overdentures (IODs)6. The Montreal Cognitive Assessment (MoCA)
is more effective than the Mini-Mental State Examination (MMSE)
for detecting mild cognitive impairment (MCI)7, with studies
indicating its heightened sensitivity in patients with diabetes and
heart failure8. The randomized controlled trial (RCT) by Komaga-
mine et al. hypothesized improved cognitive performance on the
MoCA-J for those with single implant overdentures (1-IODs)
compared to conventional denture wearers.
The RCT has several strengths. Firstly, the study design adheres

to CONSORT guidelines and it addressed a clear, focused research
question concerning the cognitive effects of 1-IODs on edentulous
patients. Randomization and blinding procedures were properly
described, which strengthens the internal validity by reducing the
selection and observer biases. Participant follow-up was thorough,
with outcomes measured at multiple time points (intervals) post-
intervention. Additionally, the study utilized the MoCA-J, which is
a well-recognized and reliable tool for cognitive assessment,
supporting the relevance and reliability of the cognitive function
measurements.
Despite its strengths, the study has certain limitations. The

sample size was relatively small and was originally calculated for a
different primary outcome (patient satisfaction), which could
potentially limit the statistical power regarding cognitive function
outcomes. The dropout of some participants could also affect the
validity of the results due to incomplete data. Although the study
claims randomization, the details of the blinding procedure are
not explicitly stated for all study participants. The cognitive
assessments were made using only the MoCA-J, without
supplementary diagnostic confirmation of MCI by a specialist,
which might limit the diagnostic accuracy. The study’s crossover
design may carry inherent limitations like the carryover effect,
which are not thoroughly addressed.
The findings indicate that edentulous patients wearing 1-IODs

had significantly increased MoCA-J scores over time, suggesting a
potential benefit to cognitive function. Especially, improvements
in memory and executive function scores were observed, which
could have important implications for the management of
cognitive health in edentulous populations. However, given the
limitations, such as the potential for a learning effect on repeated
MoCA-J testing and the lack of a non-crossover control group, the
results should be interpreted with caution. Therefore, reported
benefits to cognitive function, while promising, require validation
in larger, more robustly designed studies to rule out alternative
explanations and confirm the findings.
Regarding generalizability, the results show promise for the

positive impact of 1-IODs on cognitive function among edentu-
lous patients. However, the specific population studied, the
unique cultural context, and healthcare settings limit the direct
application of these results to broader populations. The partici-
pants were Japanese, aged 50 years or above, and had specific
inclusion criteria, which may not represent the diversity of
edentulous patients globally. More research is needed in varied
demographic and geographic populations to establish the
generalizability of these findings. Nonetheless, the study provides
valuable insights that could inform further research in different

contexts and contribute to a better understanding of the
relationship between dental prosthetics and cognitive health.
To sum up, the RCT suggests that 1-IODs may offer cognitive

advantages for edentulous elderly Japanese patients; however,
more extensive long-term studies with larger cohorts are needed
to validate these preliminary but promising results.

REFERENCES
1. Afrashtehfar KI, Bryant SR. Understanding the lived experience of north american

dental patients with a single-tooth implant in the upper front region of the mouth:
protocol for a qualitative study. JMIR Res Protoc. 2021;10:e25767. https://doi.org/
10.2196/25767.

2. Afrashtehfar KI. Conventional free-hand, dynamic navigation and static guided
implant surgery produce similar short-term patient-reported outcome measures
and experiences. Evid Based Dent. 2021;22:143–5. https://doi.org/10.1038/s41432-
021-0216-9

3. Garcia MJ, Leadley R, Ross J, Bozeat S, Redhead G, Hansson O, et al. Prognostic and
predictive factors in early alzheimer’s disease: a systematic review. J Alzheimers Dis
Rep. 2024;8:203–40. https://doi.org/10.3233/ADR-230045

4. Nakamura T, Zou K, Shibuya Y, Michikawa M. Oral dysfunctions and cognitive
impairment/dementia. J Neurosci Res. 2021;99:518–28. https://doi.org/10.1002/
jnr.24745

5. Yeung AWK, Leung WK. Functional neuroplasticity of adults with partial or com-
plete denture rehabilitation with or without implants: evidence from fMRI studies.
Nutrients. 2023;15:1577. https://doi.org/10.3390/nu15071577

6. Iwai K, Azuma T, Yonenaga T, Sasai Y, Nomura T, Sugiura I, et al. Longitudinal
association of oral functions and dementia in Japanese older adults. Sci Rep.
2024;14:5858. https://doi.org/10.1038/s41598-024-56628-8

7. Malek-Ahmadi M, Nikkhahmanesh N. Meta-analysis of montreal cognitive assess-
ment diagnostic accuracy in amnestic mild cognitive impairment. Front Psychol.
2024;15:1369766. https://doi.org/10.3389/fpsyg.2024.1369766

8. Mone P, Lombardi A, Gambardella J, Pansini A, Macina G, Morgante M, et al.
Empagliflozin improves cognitive impairment in frail older adults with type 2
diabetes and heart failure with preserved ejection fraction. Diabetes Care.
2022;45:1247–51. https://doi.org/10.2337/dc21-2434

ACKNOWLEDGEMENTS
AKI appreciates the Universität Bern for the open access funding provided.

FUNDING
Open access funding provided by University of Bern.

COMPETING INTERESTS
The authors declare no competing interests.

ADDITIONAL INFORMATION
Correspondence and requests for materials should be addressed to
Kelvin I. Afrashtehfar.

Reprints and permission information is available at http://www.nature.com/
reprints

Publisher’s note Springer Nature remains neutral with regard to jurisdictional claims
in published maps and institutional affiliations.

Open Access This article is licensed under a Creative Commons
Attribution 4.0 International License, which permits use, sharing,

adaptation, distribution and reproduction in anymedium or format, as long as you give
appropriate credit to the original author(s) and the source, provide a link to the Creative
Commons licence, and indicate if changes were made. The images or other third party
material in this article are included in the article’s Creative Commons licence, unless
indicated otherwise in a credit line to the material. If material is not included in the
article’s Creative Commons licence and your intended use is not permitted by statutory
regulation or exceeds the permitted use, you will need to obtain permission directly
from the copyright holder. To view a copy of this licence, visit http://
creativecommons.org/licenses/by/4.0/.

2

Evidence-Based Dentistry

https://doi.org/10.2196/25767
https://doi.org/10.2196/25767
https://doi.org/10.1038/s41432-021-0216-9
https://doi.org/10.1038/s41432-021-0216-9
https://doi.org/10.3233/ADR-230045
https://doi.org/10.1002/jnr.24745
https://doi.org/10.1002/jnr.24745
https://doi.org/10.3390/nu15071577
https://doi.org/10.1038/s41598-024-56628-8
https://doi.org/10.3389/fpsyg.2024.1369766
https://doi.org/10.2337/dc21-2434
http://www.nature.com/reprints
http://www.nature.com/reprints
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/

	Short-term data suggests cognitive benefits in the elderly with single-implant overdentures
	A Commentary�on
	Practice�points
	Commentary
	Acknowledgements
	Funding
	Competing interests
	ADDITIONAL INFORMATION




