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Objective: Experiential education (EE) and health coaching techniques (HCT)
were proved to be effective in health management. This study investigated the
effectiveness of EE combined with HCT in extended care for elderly patients
with dental implants.

Methods: A total of 90 elderly patients who received implant restoration were
randomly divided into intervention group (IG) and control group (CG). CG
received standard health education. |G received EE, HCT and standard health
education. Periodontal conditions of peri-implants (plaque Index, PLI; sulcus
bleeding index, SBI; gingival Index, Gl) were assessed at 1-, 3-, and 6-months.
Oral health self-efficacy and implant survival rates after 6 months were
compared between two groups.

Results: No significant differences in periodontal indices were observed
between groups at 1 and 3 months post-intervention. After 6 months of
intervention, the experimental group showed significantly superior PLI, mSBI,
and Gl scores relative to the control group (P<0.05). IG also showed an
improvement in oral health self-efficacy compared to the CG (P<0.05). The
implant survival rate in the IG was higher than in the CG after 6 months, but
the difference was not significant.

Conclusion: EE combined with HCT improves oral health self-efficacy and
periodontal health in elderly patients with dental implants.

KEYWORDS

dental implants, experiential education, health coaching techniques, geriatric care,
nursing

1 Introduction

Global aging is accelerating with the increasing life expectancy and declining fertility
rates, and the aging process much faster in China than in developed countries (1, 2).
According to the Fourth National Oral Health Epidemiological Survey in China (3),
81.7% of adults aged 65-74 suffer from tooth loss, driving a growing demand for dental
implants—a gold-standard tooth replacement method that preserves adjacent teeth and
restores natural masticatory function (4-7). While implant success rates in healthy
elderly patients parallel those in younger populations (4-7), long-term maintenance
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remains a critical challenge. In 2018, Consensus of the International
Association of Oral Implantology recommended personalized oral
hygiene guidance and maintenance for implant patients, along
with regular supportive therapy and monitoring (8). However,
clinical practice reveals significant gaps: elderly implant patients
frequently lack structured follow-up care, and oral nurses seldom
engage in oral assessments and extended care for implant patients.
This disconnect is particularly alarming given the age-related risks
of peri-implant diseases and self-care limitations in older adults
(8). A survey of elderly patients with dental implants revealed that
57% were unable to perform oral self-care (9). Therefore,
innovative health education models are urgently needed.
Experiential education (EE), a transformative learning approach
that bridges theoretical knowledge and practical skills through
reflective practice (10), has demonstrated a significant value across
various clinical practices. For instance, EE enhanced professional
identity in pharmacy students (11) and improved breastfeeding
competency in pregnant women (12). Additionally, health coaching
techniques (HCT) is a patient-centred, goal-oriented approaches,
empower individuals to achieve health goals through structured
steps (contact, observation, reinforcement, clarification, assistance,
inspiration, education, and guidance) (13). Internationally
recognized as an advanced health management method, HCT
emphasizes patient motivation and collaboration with healthcare
providers to improve chronic disease management outcomes (13).
), HCT’s

potential remains unexplored in geriatric implant care. Given the

Proven effective in chronic disease management (14,

complementary strengths of EE in skill internalization and HCT in
sustained behavioural change, we postulate that integrating both
approaches may synergistically enhance oral health self-efficacy and
peri-implant outcomes in elderly patients. However, as far as we
know, there are no intervention study have investigated the
synergistic effects of EE with HCT for the extended care of elderly
patients with dental implants in China.

To address this gap, this study aims to evaluate the combined
effectiveness of EE with HCT on oral health self-efficacy, peri-
implant periodontal conditions, and implant survival rates for
patients with dental implants through a prospective study. By
addressing the critical lack of evidence-based extended care
protocols for aging implant populations, this study aims to
provide actionable

insights for optimizing postoperative

management strategies in geriatric dentistry.

2.1 Study design and patients

This is a prospective randomized controlled trial. Elderly
patients who received implants were randomly selected from
April to September 2023 in the Department of Stomatology at

Abbreviations

CG, control group; EE, experiential education; GI, gingival Index; HCT, health
coaching techniques; IG, intervention group; PLI, plaque Index; SBI, sulcus
bleeding index.
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People’s Hospital of Hunan Province, Changsha, China. The
inclusion criteria were: (1) age >60 years; (2) presence of
common underlying conditions (e.g., diabetes, hypertension,
cardiovascular disease) and periodontal disease were under
control; (3) being able to maintain oral hygiene with good
occlusion; (4) All patients received Straumann implants, and
after osseointegration, each was restored with all-ceramic crowns;
(5) informed consent obtained, with adequate literacy and
communication skills; (6) being able to navigate WeChat
independently with good compliance. Exclusion criteria included
severe mental disorders or burning mouth syndrome, which
could impact study results, as well as individuals with adverse
habits such as malocclusion, bruxism, or night grinding.
Additionally, patients unable to attend regular follow-ups or
currently undergoing other interventions were excluded.

2.2 Sample size

According to the following formula for comparing the means
of two samples:

nl :nZ=2>f<[(Z0‘_‘_Zﬁ)*O}2
)

According to the study by Wenjing et al. (16), the post-intervention
SBI was 124+0.14 in the traditional education group and
1.09+0.20 in the empowering health education group. In this
study, the significance level () was set at 0.05, and the power of
the test (1 —f) was set at 0.9. As a result, a sample size of 28
was required for each group. Additionally, taking into account
the possible sample loss, 45 cases were included in each group,
and a total of 90 patients were enrolled in the study.

2.3 Randomization and blinding

Patients were assigned study numbers based on the timing of
their implant surgeries by the visiting nurse. Using a random
number table, two digits were read each time. These digits were
then sorted according to their size. Patients with the sorted odd
numbers were allocated to the control group (CG), while those
with the sorted even numbers were allocated to the intervention
group (IG). The specific group information cannot be known
until the data entry and analysis are completed.

2.4 Intervention

The study flowchart can be seen in . Both patient
groups received systematic health education and follow-up care
after suture removal. This included educational videos on dental
implant care played in the waiting room, face-to-face chairside
education, distribution of educational brochures, bi-weekly

telephone follow-ups during the first month post-surgery,
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monthly calls starting from the second month, and regular follow-
up visits at 1-, 3-, and 6-months post-surgery.

In addition to the systematic health education and follow-up, the IG
received an EE and HCT intervention program (EE & HCT) for 6
months. The method of EE and HCT have been demonstrated to be
effective in promoting knowledge acquisition and behavior
modification in previous studies (14, 15, 17). This program included:
(1) Formation of an expert team consisting of two specialized oral
health nurses (one for assessments and feedback, the other for
tracking and observations), a specialized implant doctor, a nutritionist,
and a postgraduate student for data collection and analysis. (2)
Professional training in EE & HCT for the team. (3) Establishment of
a WeChat group named “Implant Home” to facilitate communication
and support among the expert team, patients, and their families. The

intervention details were presented in Table 1.

2.5 Outcomes

2.5.1 Oral health self-efficacy
We used the Oral Health Self-Efficacy Scale for Patients With
Dental Implants developed by Rong bing et al. in 2019, with a

Frontiers in Oral Health 03

Cronbach’s a coefficient of 0.910 (20). This scale comprises 16
items across 3 dimensions: dental surgery, postoperative support
care, and oral hygiene habits self-efficacy. It employs a 5-point
Likert rating scale ranging from 1 (completely not confident) to
5 (very confident). Higher scores indicate greater self-efficacy in
dental implant patients. Scores are categorized as follows: 0-60
for low levels, 60-70 for moderate levels, and 70-80 for high levels.

2.5.2 Peri-implant periodontal conditions

Peri-implant periodontal condition was assessed by a
combination of probe stroking and visual inspection by a dental
professional (21). The indexes included plaque index (PLI),
sulcus bleeding index (SBI), and gingival index (GI).

PLI: Proposed by Silness and Loe, this index assesses the
amount and thickness of dental plaque by gently scraping the
tooth surface with a probe. Each tooth’s four surfaces (mesial,
central, and distal buccal, plus lingual) are examined. Tooth
score is the average of four—surface scores; individual score was
the average of all examined teeth scores. A score of 0 indicates
no plaque; (1) indicates a thin layer of plaque; (2) indicates a
moderate amount of plaque or calculus visible to the naked eye;
(3) indicates abundant plaque or severe calculus.

frontiersin.org


https://doi.org/10.3389/froh.2025.1538886
https://www.frontiersin.org/journals/oral-health
https://www.frontiersin.org/

Huang et al.

10.3389/froh.2025.1538886

TABLE 1 Intervention details of experiential education combined with health coaching techniques.

Process Intervention descriptions Goals

Contact

Observation

Reinforcement

Clarification

Assistance

Inspiration

Education

Face-to-face interactions and WeChat calls and video chats.

Experiential education: watch complication cases (e.g., gingivitis,
periodontitis, peri-implantitis, and implant failure) along with model
demonstrations; facilitate open communication with patients, encourage
sharing of experiences, and distribute educational handbooks.

Theoretical and practical education: provide lectures using PowerPoint to
elucidate factors contributing to the failure of implant denture restorations
in the elderly. Facilitate hands-on sessions utilizing models and educational
handbooks to instruct patients in techniques such as the BASS (18)
brushing method, the use of dental floss, interproximal brushes, and
irrigators, as well as conducting plaque self-checks (19) and making
informed dietary choices; actively encourage patient engagement and
participation in these educational activities.

Supervise patient-reported plaque self-checks every night.

Encourage patients to proactively report their oral health status in WeChat
groups and collaboratively formulate individualized oral health plans based
on their specific conditions

Assist patients in identifying potential risks by introducing methods for
plaque self-checking.
In case of emergencies, patients can contact the expert team urgently.

Encourage patients to share their difficulties and feelings with empathy.

Provide WeChat videos, graphic and text posts, online consultations, and

Contact establishment: regularly monitor patients” oral health status
through direct communication and assessment.

Sensory stimulation and risk awareness: simulate the experience of
complications, enhance patients’ understanding and awareness of
potential risks; educate patients to identify early signs of complications,
such as mucosal pain, swelling, and bleeding around implants, and
prompt timely intervention.

Reinforcement of knowledge and skills: enhance experiential learning to
solidify knowledge and skills; encourage patients to critically evaluate and
address unhealthy oral behaviours in their daily routines, and collaborate
with the expert team to develop individualized oral health
management plans.

Evaluate adherence to health management plans, record oral health
status in real time, and identify potential risks.

Empower patients to take responsibility of their oral health decisions,
foster self-directed behaviour change, and promote sustained adherence
to good oral hygiene practices.

Empower patients to assess their oral hygiene status to facilitate
adjustments to their oral health plan.

Provide instant assistance, identify contributing factors and correct
detrimental habits.

Provide motivation.

Offer educational support on oral health knowledge and skills.

educational resources; give a 60-minute health lecture once a month;

conduct theoretical and practical evaluations.

Guidance .
who manage their oral health well, encourage them to share
their experiences.

SBI: Proposed by Mombelli, this index involves probing around
the soft tissues of the implant with a periodontal probe 1 mm
subgingivally for 30s. Bleeding responses were recorded: 0
(none), 1 (pinpoint), 2 (linear), 3 (spontaneous).

GI: This index assesses changes in gingival colour, texture, and
bleeding tendency through probing with a blunt—ended periodontal
probe. Each tooth’s four surfaces are examined. Each tooth’s score is
the average of its four—surface scores, and the individual score is the
average of all examined teeth scores. Scores were recorded:
0 =healthy gums; 1=mild gingivitis (gums do not bleed but show
slight colour change and mild swelling); 2=moderate gingivitis
(gums bleed on probing, redness, swelling); 3 =severe gingivitis
(gums bleed spontaneously, significant redness, swelling).

2.5.3 Implant survival rates
Implant survival rates were calculated by dividing the number
of retained implants by the total number of implants (21).

2.6 Data collection

The
anonymously at baseline and at 1-, 3-, and 6-month post-

two groups were assessed with questionnaires
intervention, including baseline characteristics and Oral Health
Self-Efficacy Scale for PatientsWith Dental Implants. Peri-implant
periodontal conditions and implant survival rates were recorded.

Researchers offered explanations for any queries regarding the

Frontiers in Oral Health

Provide timely rewards such as cash bonuses, flowers, and gifts to patients | «

Guide patients to enhance their internal motivation and sense of purpose
by integrating oral health goals into their daily routines.

the
researchers reviewed and collected the questionnaires on-site.

questionnaire content if necessary. Upon completion,

After the intervention, the control group withdrew 1 case (loss to
follow-up) and finally recovered 89 cases.

2.7 Statistical analyses

Data analysis was performed using SPSS version 25.0. Baseline
data for the two groups of dental implant patients were treated as
categorical variables and analysed using the Chi-square test. Oral
health self-efficacy scores were reported as means + standard
deviations, with normality and homogeneity of variance
assumptions. Between-group differences in self-efficacy were
assessed using the independent samples ¢-test. The PLI, SBI, and GI
were treated as ordinal data and analysed using the Mann-Whitney
U test for independent samples. Implant survival rates, considered
as count data, were analysed with the corrected Chi-square test.

A significance level of P < 0.05 was used for all statistical tests.

3 Results
3.1 Baseline characteristics

A total of 89 elderly dental patients were included in this
study. The baseline characteristics of patients were presented

frontiersin.org
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in Table 2. No significant differences were observed between the
IG and CG regarding age, sex, residence, educational level,
and the number of dental

average monthly income,

implants (P> 0.05).

3.2 Oral health self-efficacy

Before the intervention, there were no statistically significant
differences in total self-efficacy scores and across all three
dimensions between the IG and the CG (P> 0.05). However, at
six months post-intervention, the IG demonstrated significantly
higher scores in all dimensions compared to the CG (P <0.05),
as detailed in Table 3.

3.3 Peri-implant periodontal condition

At 1- and 3-months post-intervention, there were no
statistically significant differences in PLI, SBI, and GI between IG
and the CG (P> 0.05). However, at 6-months post-intervention,
the IG exhibited significantly lower PLI, SBI, and GI scores
compared to the CG, with these differences being statistically
significant (P < 0.05), as presented in Table 4.

TABLE 2 Baseline characteristics (N = 89).

Variables Categories N IG CG > P

Age (years) 60-70 52 | 25 | 27 0309 | 0.578
>70 37 | 20 17

Sex Male 58 | 28 30 | 0.348 | 0.555
Female 31 | 17 | 14

Residence Urban 54 | 28 | 26 | 0.091 | 0.762
Rural 35 | 17 18

Educational level Middle school and below | 30 | 16 | 14 | 0.296 | 0.862
High school/technical 11 | 6 5
secondary school
College and above 48 | 23 | 25

Average monthly <2,000 26 | 14 | 12 |0.286 | 0.867

income (CNY) 2,000-4,000 44 | 21| 23
>4,000 19 | 10 9

Dental implants Anterior teeth 49 | 25 | 24 | 0.001 | 0.969
Posterior teeth 111 | 57 | 54

10.3389/froh.2025.1538886

3.4 Implant survival rates

After six months, the IG (n =45) had 82 dental implants, with
1 failure, resulting in an implant survival rate of 98.78%. The CG
(n=44) had 78 implants, with 2 failures, resulting in an implant
survival rate of 97.44%. All other implants remained stable with
no loosening and good functional recovery. The implant survival
rates between the two groups showed no statistically significant
difference (P >0.05), as detailed in Table 5.

4 Discussion

This study applied experiential education combined with
health coaching techniques in the extended care of elderly
patients with dental implants. Our findings indicated at six

TABLE 4 Peri-implant periodontal conditions between groups.

O ome O O 6 O

PLI

Level 0 34 37 28 32 17 29
Level 1 8 7 8 8 11 12
Level 2 2 1 6 5 10 3
Level 3 0 0 2 0 6 1
Zvalue —0.611 —0.902 —2.984

P 0.541 0.367 0.003

SBI

Level 0 31 33 26 30 16 27
Level 1 9 10 10 11 11 14
Level 2 4 2 6 4 10 3
Level 3 0 0 2 0 7 1
Zvalue —-0.412 —0.985 —2.836

P 0.680 0.325 0.005

Gl

Level 0 32 35 27 31 16 28
Level 1 8 7 7 7 10 11
Level 2 4 3 7 6 11 5
Level 3 0 0 3 1 7 1
Zvalue —0.566 —0.878 —2.983

P 0.571 0.380 0.003

P value in bold letter is statistically significant.
IC, intervention group; CG, control group.

TABLE 3 Oral health self-efficacy between groups before and after intervention.

Time Groups Dental surgery Postoperative support care Oral hygiene habits Total scores
Before intervention CG 21.02+2.13 21.63+3.37 B 23.32+£3.98 65.97 +8.42
1G 21.13+2.07 21.48+3.39 2322 +4.05 65.83 £8.45
t -0.183 0.093 0.228 0.123
P 0.855 0.926 0.820 0.902
After intervention CG 21.87+2.03 22.03 +3.31 24.99 +3.96 68.89 +8.15
IG 23.06 +2.09 23.19+3.35 27.94+4.06 74.19+8.34
t -2.184 -2.162 —4.226 —4.753
P 0.032 0.033 <0.001 <0.001

P value in bold letter is statistically significant.
IC, intervention group; CG, control group.
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TABLE 5 Implant survival rates between groups.

Groups Implants condition xz
1G 82 1

0.974
CG 78 2

0.001

IC, intervention group; CG, control group.

months post-intervention, the oral health self-efficacy scores for
patients with dental in the
significantly compared to the

implants intervention group
group.

Additionally, at six months post-intervention, the peri-implant

improved control
periodontal condition of the intervention group was significantly
better than that of the control group, including PLI, SBI, GI.
Although the implant survival rate of the intervention group was
higher than that of the control group at six months post-
intervention, the difference was not statistically significant.

In this study, baseline oral health self-efficacy scores in elderly
dental implant patients were moderate to low in both groups. At six
months post-intervention, the IG demonstrated high overall self-
efficacy, with scores in dental surgery, postoperative support care
and oral hygiene habits significantly higher than those in the
control group. This is consistent with the findings of Johansson
et al. that the oral health self-efficacy of elderly residents in
nursing homes improved with the implementation of HCT (22).
A plausible explanation is the involvement of dental professionals
in the entire process and the integration of auditory, visual, and
practical content by applying EE and HCT, thereby fully
(23). This
comprehensive approach significantly enhances the educational

engaging patients’ enthusiasm and initiative
impact and, consequently, improves oral health self-efficacy in
the intervention group (17). Additionally, the expert team, family
members, and fellow patients throughout the entire various
methods, including chairside face-to-face health education, health
lectures with practical demonstrations, and communication via
phone, WeChat video, and voice calls, not only helped patients
acquire oral health behaviours but also boosted their confidence,
ultimately enhancing the oral health self-efficacy of patients in
the intervention group (14, 23).

The peri-implant periodontal condition of patients in the
intervention group showed significant improvement at six
months post-intervention in our study. Experiential education,
which integrates theory and practical training, along with the
“partnership” approach of health coaching, allows patients to
interact and negotiate with health coaches, jointly setting oral
health goals and specific plans. By dynamically understanding
patients’ oral health status and providing timely guidance and
assistance, patients’ knowledge and skills in oral health care are
greatly enhanced. This, in turn, promotes the formation and
maintenance of good oral health behaviours, aiding in the active
control of dental plaque and improving peri-implant periodontal
conditions in elderly dental implant patients. Research has
confirmed peri-implantitis is the most common cause of implant
failure and the treatment of peri-implant inflammation is costly
and difficult (24). A survey indicated that the prevalence of peri-
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implantitis is as high as 22%. Dental plaque, as the primary
cause of periodontitis, colonizes around implants, leading to
gingival swelling, bleeding during brushing, and eventually peri-
implantitis (25). Angelov N et al. noted that age is a risk factor
for periodontal disease (26). Comprehensive and scientific oral
health education helps elderly implant patients develop good oral
health behaviours, which is crucial for controlling dental plaque
27). health

management is essential for the long-term success of implant

and preventing complications Effective oral
prostheses. Studies by Moes Shinta L et al. demonstrated that
situational experiential education applied to pregnant women
effectively improved their breastfeeding ability and parenting
efficacy (12). A systematic review by Barnet-Hepples T et al.
concluded that health coaching in adults with chronic non-
cancer pain significantly improved physical activity, disability,
and pain management (28). These findings suggest that
experiential education and health coaching are effective
management approaches.

Regarding the survival rate of implants, there were three
implant failures documented and the difference was not
statistically significant between groups in our study. Two cases
involved patients who continued smoking over 20 cigarettes daily
despite medical advice, and one case involved a diabetic patient
with poor oral hygiene, leading to deteriorated glycaemic control
failure. The

demonstrated stability with satisfactory osteointegration. Previous

and subsequent implant remaining implants
studies have identified smoking as an independent risk factor for
peri-implantitis, which ultimately leads to implant loosening and
failure (29). A meta-analysis by Shang et al. concluded that type
2 diabetes elevates the risk of peri-implantitis by 3.39 times
compared to healthy individuals by inhibiting the proliferation
and differentiation of osteoblasts, disrupting the oral
microenvironment, stimulating inflammation, and compromising
oral health (30). Therefore, stringent glycaemic control is
imperative for diabetic patients to ensure implant success.
Schimmel et al. reported that patients with poor oral hygiene are
more likely to develop peri-implantitis compared to those
maintaining adequate oral hygiene (31). Providing systematic,
continuous, and high-quality oral health management by a team
of experts can enhance internal motivation and goal-setting
among patients (15). Integrating oral health goals into daily
routines may further promote and sustain good oral health
behaviours. The statistically insignificant difference between
groups, however, may be due to the limited sample size or the
short observation period. Nonetheless, the intervention group
exhibited an improved survival rate, indicating the potential
efficacy of the intervention. Future research involving larger
sample sizes and extended intervention periods is warranted to
assess the impact of this intervention more comprehensively on

implant survival rates.

4.1 Strengths and limitations

Our study has several limitations that warrant consideration.
First, the study was conducted at a single center, which limits the

frontiersin.org
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generalizability of the findings due to the restricted sample source
and potential lack of representativeness of a broader population.
Second, the limited duration of the study might have failed to
effects, the
generalizability and long-term validity of the conclusions. Future

capture long-term potentially compromising
research should address these limitations by refining the
intervention protocol, extending the intervention period, and
expanding the sampling scope to enhance the robustness of the
of

combining experiential education and health coaching techniques

results. However, our study leveraged the advantages
to develop an intervention model tailored for implant patients.
To our knowledge, no previous research has applied these
techniques in the context of extended care for elderly oral
implant patients, thereby providing a novel reference for clinical
nursing practices. Additionally, we explored the impact of this
intervention on various outcomes, including oral health self-
efficacy, peri-implant periodontal conditions, and implant
survival rates, thereby offering further evidence to support

clinical care for implant patients.

5 Conclusion

The combination of experiential education and health coaching
techniques for the extended care of elderly oral implant patients
significantly enhances their oral health self-efficacy, facilitates
good oral hygiene practices, and improves peri-implant
periodontal health. The impact on implants survival rate should

be explored further.

Data availability statement

The raw data supporting the conclusions of this article will be
made available by the authors, without undue reservation.

Ethics statement

The studies involving humans were approved by Medical
Ethics Committee of Hunan Provincial People’s Hospital. The
studies were conducted in accordance with the local legislation
and institutional requirements. The participants provided their
written informed consent to participate in this study.

Author contributions

JH: Conceptualization, Writing - original draft, Writing —

review & editing. FG: Funding acquisition, Supervision,

Frontiers in Oral Health

07

10.3389/froh.2025.1538886

Visualization, Writing — review & editing. ZC: Formal analysis,
Investigation, Methodology, Writing - review & editing. YC:
Writing - review & editing. YL: Formal analysis, Investigation,
Methodology, Writing — review & editing.

Funding

The author(s) declare that financial support was received for
the research and/or publication of this article. This study is
funded by Hunan Provincial Health Commission “Smart
Nursing: Development and Application of the Guided Care
Model for Extended Care in Stroke Management” (Project
Number: 202214052613) and Hunan Provincial Natural Science
Foundation “Predictive Value of Alveolar Bone Resorption and
Bone Metabolism Biomarkers on Implant Success Rates in
Elderly Dental Implant Patients and Their Interaction with Oral

Microbiota” (Project Number: S2024JJYWLHO0197).

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could
be construed as a potential conflict of interest.

Generative Al statement

The author(s) declare that no Generative Al was used in the
creation of this manuscript.

Publisher’s note

All claims expressed in this article are solely those of the
authors and do not necessarily represent those of their affiliated
organizations, or those of the publisher, the editors and the
reviewers. Any product that may be evaluated in this article, or
claim that may be made by its manufacturer, is not guaranteed
or endorsed by the publisher.

Supplementary material
The Supplementary Material for this article can be found

online at: https://www.frontiersin.org/articles/10.3389/froh.2025.

1538886/full#supplementary-material

frontiersin.org


https://www.frontiersin.org/articles/10.3389/froh.2025.1538886/full#supplementary-material
https://www.frontiersin.org/articles/10.3389/froh.2025.1538886/full#supplementary-material
https://doi.org/10.3389/froh.2025.1538886
https://www.frontiersin.org/journals/oral-health
https://www.frontiersin.org/

Huang et al.

References

1. Tatum M. China’s population peak. Lancet. (2022) 399(10324):509. doi: 10.1016/
S0140-6736(22)00227-6

2. The L. Population ageing in China: crisis or opportunity? Lancet. (2022)
400(10366):1821. doi: 10.1016/S0140-6736(22)02410-2

3. Fu T, Liu Y, Shen J, Shen H. Oral health status of residents in Jiangsu province,
China: an epidemiologic survey. Int Dent J. (2022) 72(4):519-28. doi: 10.1016/j.identj.
2021.08.051

4. Bertl K, Ebner M, Knibbe M, Pandis N, Kuchler U, Ulm C, et al. How old is old
for implant therapy in terms of early implant losses? J Clin Periodontol. (2019)
46(12):1282-93. doi: 10.1111/jcpe.13199

5. Yuan Q. Oral implant treatment for elderly patients. Hua Xi Kou Qiang Yi Xue Za
Zhi. (2020) 38(6):616-21. Chinese. doi: 10.7518/hxkq.2020.06.002

6. Butera A, Scribante A. A retrospect of the special issue “advances in oral implant
health”. Dent J. (2023) 11(4):93. doi: 10.3390/dj11040093

7. Curtis DA, Lin GH, Rajendran Y, Gessese T, Suryadevara J, Kapila YL. Treatment
planning considerations in the older adult with periodontal disease. Periodontol 2000.
(2021) 87(1):157-65. doi: 10.1111/prd.12383

8. Nibali L, Gkranias N, Mainas G, Di Pino A. Periodontitis and implant complications
in diabetes. Periodontol 2000. (2022) 90(1):88-105. doi: 10.1111/prd.12451

9. Sato Y, Koyama S, Ohkubo C, Ogura S, Kamijo R, Sato S, et al. A preliminary
report on dental implant condition among dependent eiderly based on the survey
among Japanese dental practitioners. Int J Implant Dent. (2018) 4(1):14. doi: 10.
1186/s40729-018-0125-7

10. Tuma F, Durchholz WC, Shebrain S. Supervised cognitive experiential training
of surgical skills. Postgrad Med ]. (2022) 98(1166):889-91. doi: 10.1136/postgradmed;j-
2021-141322

11. Tenerelli P, Cervania PT, Dhillon E, Romero A, Tenerelli K, Thai T, et al. Impact
of experiential education on the intersectionality of pharmacy student personal and
professional identity formation. Am J Pharm Educ. (2023) 87(10):100126. doi: 10.
1016/j.ajpe.2023.100126

12. Moes SL, Depmann M, Lely TA, Bekker MN. Telemonitoring for COVID-19
positive pregnant women; feasibility and user experience of SAFE@home Corona:
prospective pilot study. BMC Pregnancy Childbirth. (2022) 22(1):556. doi: 10.1186/
512884-022-04878-7

13. Yew TW, Chi C, Chan SY, van Dam RM, Whitton C, Lim CS, et al. A
randomized controlled trial to evaluate the effects of a smartphone application-
based lifestyle coaching program on gestational weight gain, glycemic control, and
maternal and neonatal outcomes in women with gestational diabetes Mellitus: the
SMART-GDM study. Diabetes Care. (2021) 44(2):456-63. doi: 10.2337/dc20-1216

14. Racey M, Jovkovic M, Alliston P, Ali MU, Sherifali D. Diabetes health coach in
individuals with type 2 diabetes: a systematic review and meta analysis of quadruple
aim outcomes. Front Endocrinol. (2022) 13:1069401. doi: 10.3389/fendo.2022.
1069401

15. Benzo RP, Ridgeway J, Hoult JP, Novotny P, Thomas BE, Lam NM, et al.
Feasibility of a health coaching and home-based rehabilitation intervention with
remote monitoring for COPD. Respir Care. (2021) 66(6):960-71. doi: 10.4187/
respcare.08580

16. Wenjing Z, L1 Qingzheng LD, Lili L, Bin W, Guangyu S. Application of enabling
health education guided by actionscience concept in dental implant restoration for
patients withdental defect. Chin J Health Psychol. (2025):1-10.

Frontiers in Oral Health

08

10.3389/froh.2025.1538886

17. Wynarczuk KD, Gagnon K, Fiss AL, Kendall E, Schreiber J, Rapport MJ. The
how and the why of including children: experiential learning in teaching physical
therapist students. Pediatr Phys Ther. (2022) 34(3):400-9. doi: 10.1097/PEP.
0000000000000920

18. Weng L, Wen J, Cui G, Liang J, Pang L, Lin H. Comparison of modified bass,
rolling, and current toothbrushing techniques for the efficacy of plaque control—a
randomized trial. J Dent. (2023) 135:104571. doi: 10.1016/j.jdent.2023.104571

19. Li S, Guo Y, Pang Z, Song W, Hao A, Xia B, et al. Automatic
dental plaque segmentation based on local-to-global features fused self-attention
network. IEEE ] Biomed Health Inform. (2022) 26(5):2240-51. doi: 10.1109/JBHI.
2022.3141773

20. Nie RB, Tang J, Wang YH, Du Y. Design and application of an oral health self-
efficacy scale for patients with dental implants. Shanghai Kou Qiang Yi Xue. (2019)
28(3):293-6. Chinese

21. Zhang T, Qiu Y, Song J, Zhou P, Liao H, Cheng Y, et al. Electrosprayed
minocycline hydrochloride-loaded microsphere/SAIB hybrid depot for periodontitis
treatment. Drug Deliv. (2021) 28(1):620-33. doi: 10.1080/10717544.2021.1902020

22. Johansson I, Torge CJ, Lindmark U. Is an oral health coaching programme a way
to sustain oral health for elderly people in nursing homes? A feasibility study. Int
J Dent Hyg. (2020) 18(1):107-15. doi: 10.1111/idh.12421

23. Minnery H. The role of dental hygienists and dental therapists in supportive
peri-implant care. Br Dent J. (2024) 236(10):819-22. doi: 10.1038/s41415-024-7354-3

24. Siddigi A, Zafar S, Sharma A, Quaranta A. Diabetes mellitus and periodontal
disease: the call for interprofessional education and interprofessional collaborative
care—a systematic review of the literature. J Interprof Care. (2022) 36(1):93-101.
doi: 10.1080/13561820.2020.1825354

25. Herrera D, Berglundh T, Schwarz F, Chapple I, Jepsen S, Sculean A, et al.
Prevention and treatment of peri-implant diseases-the EFP S3 level clinical practice
guideline. ] Clin Periodontol. (2023) 50(Suppl 26):4-76. doi: 10.1111/jcpe.13823

26. Angelov N, Soldatos N, Ioannidou E, Carter TC, Shimpi N, Applegate J, et al. A
retrospective analysis of the role of age and sex in outcomes of non-surgical
periodontal therapy at a single academic dental center. Sci Rep. (2024) 14(1):9504.
doi: 10.1038/s41598-024-60094-7

27. Statie MD, Lomonaco I, Nieri M, Giuntini V, Franceschi D, Franchi L. Efficacy
of an automatic electric toothbrush with nylon bristles in dental plaque removal: a
cross-over randomized controlled trial. Clin Oral Investig. (2024) 28(4):211. doi: 10.
1007/s00784-024-05601-w

28. Barnet-Hepples T, Dario A, Oliveira J, Maher C, Tiedemann A, Amorim A.
Health coaching improves physical activity, disability and pain in adults with
chronic non-cancer pain: a systematic review. J Physiother. (2024) 70(2):115-23.
doi: 10.1016/}.jphys.2024.01.001

29. Cheng LL. Smoking may be strongly associated with peri-implantitis. J Evid
Based Dent Pract. (2023) 23(3):101913. doi: 10.1016/j.jebdp.2023.101913

30. Shang R, Gao L. Impact of hyperglycemia on the rate of implant failure and peri-
implant parameters in patients with type 2 diabetes mellitus: systematic review and
meta-analysis. ] Am Dent Assoc. (2021) 152(3):189-201 el. doi: 10.1016/j.adaj.2020.
11.015

31. Schimmel M, Araujo M, Abou-Ayash S, Buser R, Ebenezer S, Fonseca M, et al.
Group 4 ITI consensus report: patient benefits following implant treatment in partially
and fully edentulous patients. Clin Oral Implants Res. (2023) 34(Suppl 26):257-65.
doi: 10.1111/clr.14145

frontiersin.org


https://doi.org/10.1016/S0140-6736(22)00227-6
https://doi.org/10.1016/S0140-6736(22)00227-6
https://doi.org/10.1016/S0140-6736(22)02410-2
https://doi.org/10.1016/j.identj.2021.08.051
https://doi.org/10.1016/j.identj.2021.08.051
https://doi.org/10.1111/jcpe.13199
https://doi.org/10.7518/hxkq.2020.06.002
https://doi.org/10.3390/dj11040093
https://doi.org/10.1111/prd.12383
https://doi.org/10.1111/prd.12451
https://doi.org/10.1186/s40729-018-0125-7
https://doi.org/10.1186/s40729-018-0125-7
https://doi.org/10.1136/postgradmedj-2021-141322
https://doi.org/10.1136/postgradmedj-2021-141322
https://doi.org/10.1016/j.ajpe.2023.100126
https://doi.org/10.1016/j.ajpe.2023.100126
https://doi.org/10.1186/s12884-022-04878-7
https://doi.org/10.1186/s12884-022-04878-7
https://doi.org/10.2337/dc20-1216
https://doi.org/10.3389/fendo.2022.1069401
https://doi.org/10.3389/fendo.2022.1069401
https://doi.org/10.4187/respcare.08580
https://doi.org/10.4187/respcare.08580
https://doi.org/10.1097/PEP.0000000000000920
https://doi.org/10.1097/PEP.0000000000000920
https://doi.org/10.1016/j.jdent.2023.104571
https://doi.org/10.1109/JBHI.2022.3141773
https://doi.org/10.1109/JBHI.2022.3141773
https://doi.org/10.1080/10717544.2021.1902020
https://doi.org/10.1111/idh.12421
https://doi.org/10.1038/s41415-024-7354-3
https://doi.org/10.1080/13561820.2020.1825354
https://doi.org/10.1111/jcpe.13823
https://doi.org/10.1038/s41598-024-60094-7
https://doi.org/10.1007/s00784-024-05601-w
https://doi.org/10.1007/s00784-024-05601-w
https://doi.org/10.1016/j.jphys.2024.01.001
https://doi.org/10.1016/j.jebdp.2023.101913
https://doi.org/10.1016/j.adaj.2020.11.015
https://doi.org/10.1016/j.adaj.2020.11.015
https://doi.org/10.1111/clr.14145
https://doi.org/10.3389/froh.2025.1538886
https://www.frontiersin.org/journals/oral-health
https://www.frontiersin.org/

	Application and effectiveness of experiential education combined with health coaching techniques in extended care for elderly patients with dental implants
	Introduction
	Methods
	Study design and patients
	Sample size
	Randomization and blinding
	Intervention
	Outcomes
	Oral health self-efficacy
	Peri-implant periodontal conditions
	Implant survival rates

	Data collection
	Statistical analyses

	Results
	Baseline characteristics
	Oral health self-efficacy
	Peri-implant periodontal condition
	Implant survival rates

	Discussion
	Strengths and limitations

	Conclusion
	Data availability statement
	Ethics statement
	Author contributions
	Funding
	Conflict of interest
	Generative AI statement
	Publisher's note
	Supplementary material
	References


