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Association between psychological resilience,
social support and oral health behaviours
in patients with implant dentures

Tingting Cui'", Liying Qiu'" and Degiang Hou?""

Abstract

Background With the improvement of living standards, implant dentures have become the choice of more and
more patients with missing teeth. Dentures are not natural teeth, and may cause different degrees of negative
impacts on patients in physiological, psychological and social aspects. The objective of this study was to examine
the current status of psychological resilience among implant denture patients and the factors that influence it.
Additionally, we aimed to analyse the correlation between psychological resilience, social support, and oral health
behaviours, with a view to providing a scientific basis for the development of targeted interventions for patients with
implant dentures.

Methods A survey of 238 patients with implant dentures was conducted in the Department of Stomatology of

the Affiliated Hospital of Jiangnan University and Wuxi Stomatological Hospital. The survey included a self-designed
general information questionnaire, disease condition questionnaire, The Connor-Davidson Resilience Scale (CD-RISC),
The Social Support Rating Scale (SSRS), and The oral health behavior scale.

Results The CD-RISC score of patients with implant dentures was 66.49+ 15.59, while the SSRS score was 37.90+7.73,
and the oral health behaviour score was 34.73+7.92. Multiple linear regression analysis showed that age, economic
status, social support, and oral health behavioural status were factors influencing the psychological resilience of
patients with implant dentures (all P<0.05), and the psychological resilience score was positively correlated with

the score of oral health behaviours and the score of social support (P<0.05), and the score of oral health behaviours
was positively correlated with the score of social support (P<0.05). Oral health behaviour partially mediated the
relationship between psychological resilience and social support.

Conclusions The postoperative psychological resilience of patients with implant dentures is at an average level

and is affected by various factors, among which social support not only has a direct effect on the psychological
resilience of patients with implant dentures, but also has an indirect effect on their psychological resilience through
oral health behaviours. Healthcare professionals should actively adopt targeted nursing interventions to improve the
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psychological resilience of patients, improve their postoperative oral health behaviours, and improve their quality of

life.
Clinical trial number Not applicable.

Keywords Implant denture, Psychological resilience, Health behaviours, Social support

Background

The state of an individual’s oral health and the functional-
ity of their oral structures are significant determinants of
their overall well-being [1]. As a relatively common oral
state, tooth defects and missing teeth have a significant
impact on the patient’s functional ability in daily life, self-
image and social interaction. Such conditions are not
only associated with limitations in daily mobility, masti-
cation and cognitive function, but also with an increased
risk of developing systemic diseases [2].

The Fourth China Oral Health Epidemiological Survey
[3] indicates that 33.8% of individuals aged 55—64 retain
their natural dentition, in comparison to only 18.3% of
those aged 65-74. Implant-supported dentures assist
patients with missing teeth in reconstructing their oral
anatomy and reestablishing their normal physiological
functions with reduced discomfort, accelerated recupera-
tion, and enhanced esthetics in comparison to traditional
dentures. This improves patients’ quality of life and also
elevates the self-esteem and self-confidence of edentu-
lous patients [4]. As living standards and medical tech-
nology continue to improve, patients are increasingly
recognising the pivotal role of mastication in their over-
all health and functional capacity. A growing number of
edentulous patients are opting to utilise implant-borne
dentures. It is, however, important to recognise that den-
tures are not a natural tooth substitute. Consequently,
they may continue to exert a range of adverse effects on
patients in terms of physical, psychological and social
aspects [5, 6]. It is therefore recommended that greater
emphasis be placed on their oral health-related quality of
life [7].

Oral health behaviours largely determine the level of
personal oral health, and the adoption of scientific and
effective oral health behaviours is of great importance in
improving oral health-related quality of life (OHRQOL)
after implant surgery. However, the results of a survey
suggest that current oral self-management practices of
implant patients are not optimistic [8]. Psychological
resilience can be defined as the capacity of an individual
to withstand adversity when confronted with stress-
ful events. A robust level of psychological resilience can
mitigate the sense of shame experienced by patients with
implant prostheses, reinforce their oral health behav-
iours, and has the potential to significantly enhance the
quality of life of patients with implant prostheses [9].
Whereas social support is the material or spiritual help

that individuals receive from their social networks to
meet physical, psychological and social needs, the lack of
social support reduces patients’ sense of self-worth and
self-confidence, and alters their worldview, social behav-
iours, illness perceptions and coping styles. The buffer-
ing model of social support suggests that strong social
support can counteract the negative effects of stress-
ful events and ultimately maintain physical and mental
health. It has been shown to have a positive effect on
increasing psychological resilience, promoting healthy
behaviours and thus enhancing quality of life [7].

To date, the relationship between psychological resil-
ience, social support and oral health behaviour of implant
denture patients has not been sufficiently investigated.
The objective of this study is to examine the current state
of psychological resilience among patients with implant
dentures, investigate the relationship between psycholog-
ical resilience, social support and oral health behaviour,
and provide a scientific foundation for the development
of targeted intervention measures for patients with
implant dentures.

Method

Study design and participants

From December 2023 to March 2024, a cross-sectional
study was conducted at the Affiliated Hospital of Jiang-
nan University and Wuxi Stomatological Hospital in
Wuxi City, Jiangsu Province, China. A total of 238
patients with implant dentures participated in the sur-
vey through convenient sampling. The participants were
selected according to the following criteria: (a) Presence
of tooth defect or loss, and acceptance of implant den-
ture surgery. (b) Conscious, good at communication and
expression. (c) Informed consent and voluntary partici-
pation in this study. Also, individuals with other serious
diseases, including mental illness and cognitive impair-
ment or who had experienced major negative life events,
were excluded from the study.

Sample size

A total of 11 potential influencing factors were identi-
fied through a comprehensive literature review. In accor-
dance with the tenet that the sample size should be 5 to
10 times the number of independent variables, the esti-
mated minimum sample size was 110. However, taking
into account an anticipated attrition rate of 10% and sam-
pling error, the appropriate recommended sample size
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was at least 120. Ultimately, data were collected from 238
participants across two hospitals.

Questionnaire design

The Demographic information: sex, age, educational
background, marital status, economic status, whether
you have other chronic diseases, the number of miss-
ing teeth, the length of missing teeth, whether you have
other oral diseases, and whether you have had other oral
treatments.

The Connor-Davidson Resilience Scale (CD-RISC)
[10] is a self-report measure that assesses an individual’s
resilience to adversity; encompassing both social and
non-social causes. The CD-RISC scale comprises three
factors: toughness, strength, and optimism. It is com-
prised of 25 items rated on a scale of (0=not true at all,
1=seldom true, 2=sometimes true, 3=often true, 4=true
nearly all the time). A high score indicates a higher level
of resilience.

The Social Support Rating Scale (SSRS) [11] developed
by Xiao Shuiyuan, was used to measure three dimensions
of an individual’s social relationships with a total of ten
items: objective support (the actual support received),
subjective support (the support the patient perceived or
emotional support), and support utilization (the indi-
vidual’s active use of social support). Higher subscale and
total scores indicate better social support.

The Oral Health Behaviour Scale was compiled accord-
ing to relevant literature [12], and covers two dimensions
of oral condition management and oral cleaning behav-
iour, with a total of 11 items. The Likert 5-level scoring
method is employed, whereby a higher score indicates a
more optimal oral health behaviour.

Data collection

The purpose and significance of the study were explained
to eligible patients by the researcher. After obtaining
consent, the patients were informed of how to fill out
the questionnaire. If there were any difficulties in under-
standing its content, the researcher explained it to the
patients. The patients then answered the questions with-
out any introduction that might influence their judge-
ment. Once the questionnaires were completed, they
were checked for completeness and any missing informa-
tion was supplemented and collected on the spot.

Table 1 Scores of CD-RISC, oral health behaviours, and SSRS in
denture implant patients (n=238)

Measure Number Mean scores Total
of items Score
Range
CD-RISC 25 66.49+1559 0-100
Oral Health Behaviour 11 34.73+792 11-55
SSRS 10 37904773 12-66
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Data analysis

The study aimed to identify the factors that influence
the psychological resilience of patients with implant
dentures. The statistical methods employed were inde-
pendent t-tests, one-way ANOVA, and multiple linear
regression analysis. The relationship between patients’
oral health behaviours, psychological resilience, and
social support was analysed using the Pearson correlation
coefficient method. The study employed the Bootstrap
method to ascertain whether oral health behaviours act
as a mediator in the relationship between psychological
resilience and social support in patients with implant
dentures. The data were processed and analysed statis-
tically using SPSS 26.0 software, with statistical signifi-
cance set at p<0.05.

Ethical considerations

The initial page of the questionnaire included an intro-
duction to the survey and a statement of informed
consent. Subsequently, participants were signing the
informed consent form. They would then participate in
the official survey. According to the Declaration of Hel-
sinki, the poll guaranteed autonomy, confidentiality, and
no damage. The study was approved by the Ethics Com-
mittee of Jiangnan University Hospital (Approval No.
1.52024038).

Results

Two hundred and forty questionnaires were distributed,
and 238 were recovered, resulting in an effective recovery
rate of 99.2%.

CD-RISC, oral health behaviours, and SSRS of patients with
implant denturesin this study

Table 1 presents that the CD-RISC score (66.491+15.59),
the total oral health behaviour score (34.73+7.92) and
the total SSRS score (37.9017.73) of the implant patients
were at an intermediate level.

Unifactorial analysis of CD-RISC in patients with implant-
supported dentures

The results of the unifactorial analysis indicate that the
psychological resilience of implant denture patients is
affected by various factors, including age, education level,
economic situation, chronic disease status, number and
duration of missing teeth, and history of other oral dis-
eases. These factors demonstrate statistically significant
differences (P<0.05), as presented in Table 2.

Correlation between CD-RISC, oral health behaviour, and
SSRS in patients with implant dentures

The results of the Pearson correlation analysis demon-
strate a positive Correlation between CD-RISC, oral
health behaviours, and SSRS. As illustrated in Table 3.
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Table 2 Univariate analysis of factors affecting CD-RISC in
patients with implant dentures (n=238)

Measure  Items n (%) CD-RISC t/F P
(x£s)
Sex male 112(47.1%) 6587+1548 0579 0.563
female 126(52.9%) 67.04+15.73
Age 18-44 107(45.0%) 72.70£13.78 39.613 0.000
45-59 55(23.5%) 70.02+13.81
>60 76(31.5%) 55.18+£13.00
Education  College 154(65.7%) 71.18+13.66 6.876 0.000
High school 84(353%) 57.88+1531
Marital married 186(78.2%) 65.69+1546 1489 0.139
status single 52(21.8%) 69.33+£15.90
Economic Y 87(36.6%) 53.89+13.85 6.605 0.000
stress N 151(63.4%) 71.15+14.64
Chronic Y 56(23.5%) 56.34+13.50 5962 0.000
diseases N 182(76.5%) 69.61+14.88
Missing single tooth  141(59.2%) 6873+14.33 2405 0.007
numbers multitooth 97(40.8%) 63.23+16.80
Missing Within 1 year 126(52.9%) 6858+14.21 2192 0.029
time Morethan1  112(47.1%) 64.13+£16.76
year
Otheroral Y 133(55.9%) 69.07+£1535 2919 0.004
diseases N 105(44.1%) 63.22+15.35
Otheroral Y 104(43.7%) 6747+1590 0857 0.392
treatments N 134(56.3%) 65.72+15.37

Table 3 Correlation of postoperative CD-RISC, oral Health
Behaviour, and SSRS in patients with dental implants

Measure SSRS CD-RISC  Oral Health Behaviour
SSRS 1

CD-RISC 0416** 1

Oral Health Behaviour  0.195**  0.616** 1

Table 4 Multiple linear regression analysis of CD-RISC in denture
implant patients (n=238)

Independent variable B SE t p

Constant 18.628 8490 2.194 P<0.05
Age -2.883 1.139 -2.531 P<0.05
Economic stress 5.260 1.547 3401 P<0.05
SSRS 0514 0.094 5475 P<0.05
Oral Health Behaviour 0.806 0.102 7.941 P<0.05

Linear regression analysis was conducted to examine the
psychological elasticity in patients with implant dentures
The study used multiple linear regression with the
selection of independent variables based on the signifi-
cant factors in the univariate analysis. It was found that
the older the denture implant patients were, the lower
their level of psychological resilience, that the better-off
patients had significantly higher psychological resilience
than the poorer ones, and that social support and oral
health behaviours also had an impact on their psycho-
logical resilience after denture implantation. Statistically
significant results are shown in Table 4.
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Mediating effect of oral health behaviour in CD-RISC and
SSRS of implant denture patients

The study examined the mediating effect of oral health
behaviour between psychological resilience and social
support of implant denture patients. The dependent
variable was psychological resilience, the independent
variable was social support, and the mediating variable
was oral health behaviour. Model 4 in the Process plug-
in developed by Hayes was used, with the Bootstrap
repeated sampling number set to 5000. The total, direct,
and indirect effects were estimated with 95% confidence
intervals. The study found that social support had a posi-
tive effect on the psychological resilience of prosthodon-
tic implant patients’ oral health behaviours, and that oral
health behaviours also had a positive effect on their psy-
chological resilience (P<0.001) (Fig. 1). The 95% confi-
dence intervals for the total, direct, and indirect effects
did not include 0, indicating that oral health behaviours
had a positive impact on the relationship between psy-
chological resilience of prosthodontic implant patients
and social support. The mediating effect value was 0.11,
indicating a partially mediating role, and the mediating
effect accounted for 26.2% of the total effect (See Table 5).

Discussion

A surgical insertion of dental implants subsequently
supporting dentures is the choice of many patients with
missing teeth, allows patients with edentulism to achieve
satisfactory internal fixation and chewing function and
can improve their quality of life [13]. However, due to the
long treatment cycle of denture implant prosthetics and
a certain degree of trauma to the patient, coupled with
concern about the restorative effect, some patients expe-
rience psychological pressure. Psychological resilience
can be defined as a positive adaptation to adversity [14].
It is therefore evident that a high level of psychological
resilience can improve an individual’s mental health and
quality of life. Previous studies have demonstrated that
social support can enhance psychological resilience by
encouraging individuals to adopt constructive coping
strategies. Oral health behaviour is inextricably linked to
psychological resilience and social support, and is a key
determinant of an individual’s personal oral health status
[15, 16]. The present results demonstrated that the scores
for psychological resilience, social support and oral
health behaviour of implant denture patients were within
the middle range, indicating that there is a need for
improvement in these areas. Consequently, it is of impor-
tance to identify the factors influencing the psychological
resilience of implant denture patients. This will facilitate
the development of evidence-based intervention pro-
grammes designed to assist patients in actively modify-
ing their mental outlook and effectively utilising social
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Fig. 1 Pathways of oral health behaviours between social support and psychological resilience in patients with implant dentures

Table 5 Path model analysis of the mediating effect of oral
Health Behaviour between SSRS and CD-RISC in patients with
implant dentures (n=238)

B SE  Bootstrap
95%Cl

LLCI  ULCl
Total effect 042 006 030 053
Direct effect 031 005 021 0.40
indirecteffect 0.11 003 004 0.18 262%

LLCI and ULCI are confidence intervals. If the confidence intervals (LLCI and
ULCI with the same number, excluding 0) do not contain 0, the mediating
effect is present

Percentage of total effect

support resources to facilitate the adoption of healthy
behaviours.

The results of the multiple linear regression analysis
indicate that economic status and age are the primary
factors influencing psychological resilience, which is
consistent with the findings of other research studies in
this field [17-19]. A higher economic income is associ-
ated with a higher oral behaviour score and psychological
resilience among patients. The higher the economic level,
the more selective the various material conditions that
patients depend on, the more channels they can obtain
knowledge about oral health care, and the greater their
financial strength to support their oral health behav-
iour. On the other hand, patients with a lower economic
level will have a certain financial burden due to medical
expenses, and they are prone to guilt, anxiety and other
negative psychology, which will exacerbate the psycho-
logical stress response and lead to a lower level of psy-
chological resilience. Age also exerts an influence on the
psychological resilience of patients with implant den-
tures. The results of this study indicate that the psycho-
logical resilience score of elderly patients is significantly
lower than that of young and middle-aged patients. It
may be the case that younger and middle-aged patients
are better able to communicate with medical staff, com-
prehend and master disease-related knowledge, and
administer appropriate treatments for oral diseases,
thereby improving their compliance, alleviating negative

emotions such as anxiety and fear, and subsequently
enhancing their psychological resilience [20]. The elderly
are influenced by traditional concepts, cultural knowl-
edge and other factors, which result in a significant
deviation in their understanding of oral health problems.
Furthermore, the majority of them lack the requisite
oral health knowledge. This is compounded by mobil-
ity inconvenience, information occlusion, poor commu-
nication, cognitive decline and other factors [21], which
increases their uncertainty about the disease. Conse-
quently, their psychological resilience to stressor events
is poor, and their psychological endurance is reduced,
resulting in a low level of psychological resilience. The
preceding findings indicate that health departments
should prioritize the enhancement of oral health care
institutions and strive to expand the availability of oral
medical benefits for low-income individuals. Concur-
rently, greater attention should be devoted to the oral
health issues of the elderly, with the implementation of
diverse forms of oral health education tailored to the
specific needs and characteristics of this demographic.
This approach aims to equip them with the requisite
knowledge about oral diseases, instill a proactive attitude
towards oral health maintenance, encourage the adoption
of optimal oral health practices, and enhance the overall
quality of life associated with oral health.

The results of this study are consistent with those of
previous research [9] indicating that the level of social
support and oral health behaviour of patients with
implant dentures are significantly positively correlated
with their psychological resilience. The research dem-
onstrates that the level of social support and oral health
behaviour of patients with implant dentures can posi-
tively predict their psychological resilience. This sug-
gests that the higher the level of social support and oral
health behaviour of patients, the stronger their Psycho-
logical resilience in the face of stress events and adver-
sity. Social support can provide individuals with mental
and emotional comfort and buffer the impact of stressful
and stressful events; it can also provide patients with the
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external resources they need to cope with negative events
and enhance their self-confidence and adaptability, thus
promoting the improvement of psychological resilience.
Patients with better oral health behaviours tend to be
more proactive in making plans and communicating
with others for help and support. They therefore tend to
have more positive cognitive and emotional experiences
that are conducive to overcoming difficulties and adapt-
ing to good circumstances. By contrast, patients with
poorer oral health behaviours tend to focus on their emo-
tions. They do not realise that it is not the emotion that
is troubling them, but rather their own perceptual biases
that are causing them distress, and are more likely to be
negatively influenced and fall into an emotional rut [22].
Furthermore, this study identified a mediating effect of
oral health behaviour on the relationship between social
support and psychological resilience in implant denture
patients. The primary rationale may be that patients with
high oral health behaviour should proactively obtain per-
tinent knowledge, actively seek assistance, manage dis-
eases in an effective manner, possess greater self-efficacy
and more positive emotions, and subsequently facilitate
the enhancement of their psychological resilience [23].
The objective of this study was to enhance the psycho-
logical resilience, social support, and oral health behav-
iour scores of implant denture patients. It is therefore
incumbent upon medical staff to pay close attention to
patients’ psychological state during the course of treat-
ment. They should take personalised psychotherapy and
nursing measures in accordance with the characteris-
tics of patients’ needs, with a view to helping patients to
adopt a positive outlook and to facilitate their psycho-
logical rehabilitation. In addition, it is imperative to pro-
actively mobilize social resources, encourage multi-level
and multi-initiative support, and construct a psychologi-
cal elastic support system. This will facilitate the adop-
tion of healthy behaviours, enhance patients’ compliance,
and improve their quality of life [24].

Conclusion

It is evident that psychological resilience, level of social
support and oral health behaviours of implant denture
patients need to be improved. Age, economic status,
social support and oral health behaviours were the fac-
tors influencing their psychological resilience, and oral
health behaviours played a partial mediating role in
psychological resilience and social support in implant
patients. To improve the use of social support, promote
oral health behaviours, and increase attention to psy-
chological resilience in patients with implant dentures,
health professionals should develop evidence-based,
effective, and targeted intervention programmes.

Page 6 of 7

Limitation

This study is limited by the cross-sectional survey of
implant denture patients in only two hospitals in Jiangsu
Province. Consequently, the selection of study subjects
should be further expanded in the future in order to vali-
date the results of this study.
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CD-RISC Connor-davidson resilience scale
SSRS The social support rating scale
OHRQOL  Oral health-related quality of life
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