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Here we present an analysis of patient perceptions and expectations to dental implant placement and their prosthetic reconstruction,
to then consider whether they have an effect on long-term satisfaction levels. A Post-Treatment Completion Questionnaire was
designed to analyse whether patient satisfaction is influenced by age and/or gender; has an effect on patient-reported self-confidence
levels; contributes to increased levels of oral hygiene; provides further insight into the average pain levels during and after the
surgical intervention; or influences further acceptance of dental implant surgery. And then whether relationships exist between
any of these factors. 182 consecutive patients completed the survey: 68 males and 114 females (age mean 64.68 years + 11.23 SD);
the average number of months since treatment completion was 37.4 (males) and 62.6 (females). There is a significant relationship
between comfort rating and “how well informed” the patient was (p = 0.015). A significantly positive relationship exists between
“considering dental implants in the future” and “overall experience” (p = 0.001). A significantly positive relationship exists between
“overall satisfaction with appearance” and “satisfaction with comfort” (p = 0.011). A significant relationship exists between “overall
satisfaction with appearance,” “satisfaction with comfort,” and “overall satisfaction with experience” (p = 0.001). The results
amplify the need to transmit logical, truthful information to patients when dental implant treatment is being considered. The

“fully informed” patient will have realistic expectations that lead to high degrees of satisfaction.

1. Introduction

Health care professionals accept that a direct relationship
exists between a patients’ anticipatory expectations of the
end-goal of their treatment and the satisfaction level they
experience when the treatment is achieved [1, 2]. Further,
patient expectations towards treatment will predict their
satisfaction levels as a result of treatment [3]. In a study
evaluating patient expectations to the immediate-loading of
two-implant-retained overdentures, 94.4% of the participants
were found to be satisfied with their prosthesis in the very
short-term, that is, 4 months, regardless of sociodemographic
profiles and personality [4]. However, the authors felt that
there is a need to understand patient expectations to help
inform them as to treatment outcomes which would max-
imise their satisfaction. This view agreed with others who felt
that patient misinterpretation of likely results leads to lower
levels of satisfaction [5, 6].

Evaluation of dental implants encompasses aesthetics,
functionality, longevity, and psychological parameters [7, 8].
Psychological aspects of success include aesthetics, comfort,
function, hygiene, presentation, and satisfaction. Patient
satisfaction includes self-esteem, self-concept, body-image,
and Oral-Health-Related Quality of Life [9, 10]. Outcomes of
single-tooth dental implants have been evaluated, but there is
great variation in the collection and reporting methodology
(11, 12]. Via telephone interviews, Moghadam et al. reported a
range of 85-96% for patient satisfaction in aesthetics, com-
fort, and function for patients treated in a predoctoral implant
program [13].

Today, “full informed consent” must precede interven-
tional treatment, with patients being actively involved in
the decision-making. Thus, in-depth questioning to evalu-
ate and understand patient personal anticipated treatment
goals is a prerequisite for end-point satisfaction. However,
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there is no accepted qualitative or quantitative method to
accurately measure these expectations, since expectations
encompass future concepts and the individual’s psychological
and physiological needs [9, 14]. Systematic reviews highlight
the broadness present in the measures used to assess patient
satisfaction levels. However, lack of consistency in the mea-
surement methods will question their validity [1]. The date of
review following treatment completion is at times minimal.
It seems logical that to gain a thorough understanding of
patient satisfaction, review dates should provide both short-
and long-term assessments of patient satisfaction.

Other variables such as oral hygiene improvement, pain
during and after treatment, or changes in self-confidence
levels are not commonly reviewed. A more thorough analysis
of these other variables should provide a more valid account
of patient satisfaction following dental implant placement.

Today, with unprecedented advertising and the possibil-
ity of misleading information, patient awareness of dental
implant therapy may increase but minimal experience of such
a modality may result in unrealistic expectations [15, 16].
Therefore, use needs to be made of the known information
providers to patients. An analysis of a random sample of
94 subjects found that a high percentage of respondents
relied on the advice of friends, relatives, and neighbours
when choosing a dentist [17], whilst it is also reported that
the patients’ dentist remains the principle source of dental
implant information [18]. Additionally, other studies have
demonstrated that quality of interpersonal communication
between patient and healthcare provider significantly deter-
mines patient satisfaction levels [19, 20]. With such available
information, it seems logical to nurture the development of a
close patient/dentist professional relationship. This concept of
enhancing such a relationship has been amplified in the study
by Chaffin et al. They found that interpersonal experience
had a strong association with a patient’s assessment of their
personal care and consequently their satisfaction levels [21].
In a similar study on a small cohort of 64 subjects, Cooper and
Monson advocated 6- and 12-month follow-ups to confirm
that satisfaction levels could be maintained [22].

Since patient satisfaction levels are directly associated
with the levels of expectations predicted by the patient
prior to a dental implant procedure, if expectations are
not achieved, a negative influence on satisfaction levels
ensues. It seems logical that such expectations are anticipated
when considering the topic area of patient satisfaction since
an intrinsic relationship exists between the psychological
factors of self-reported confidence levels both prior to and
subsequent to treatment and the psychological success of that
treatment. The concept can be further enhanced by educating
patients to fully understand the treatment modalities, the
intricacies, and success rates together with a truthful dis-
course on visual, aesthetic, and physiological outcomes, so
minimising overexpectation.

Difficulties can exist because Quality of Care criteria may
be defined differently by the patient and implant surgeons
[23]. In primary care, it is recognised that an association exists
between patient perceptions, compliance with recommended
treatment, satisfaction, and the resulting quality of healthcare
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and the eventual decision of the patient to return for further
treatment [24].

The aim of this study is to contribute to existing knowl-
edge and to review patient satisfaction following dental
implant placement and prosthetic reconstruction. This study
differs from others by focussing on the holistic perspective,
incorporating both psychical and psychological outcomes.
The patient cohort was large having varying time periods after
surgical intervention and treatment completion. The analysis
was to determine whether patient satisfaction would

(i) be influenced by age and/or gender;

(ii) have an effect on patient-reported self-confidence
levels;

(iii) contribute to an increased level of oral hygiene;

(iv) provide insight into average pain levels during the
surgical intervention;

(v) influence further acceptance of dental implant
surgery.

And then to analyse whether relationships exist between any
of the above.

2. Materials and Methods

2.1. Study Design. Following a review of the literature, a trial
Posttreatment Questionnaire was designed that incorporated
the recorded commonly asked questions concerning patient
satisfaction in conjunction with questions that specifically
targeted responses to the dental implant surgery and the
associative factors such as the impact on oral hygiene and
self-confidence perception. This questionnaire was designed
to comply with the statutory obligations required by the Care
Quality Commission, UK, with regard to patient audit. A
five-point Likert scale was utilised to measure the patient
responses, providing patients with an effective response scale.
Exclusion criteria were that the patients should not have
had implant-retained dentures. The trial questionnaire was
then presented to 20 consecutive patients. Following the
trial, the reliability of the questionnaire was scrutinized using
Cronbach’s alpha coeflicient; additionally, a text box was
provided so that respondents had the opportunity to add
further detail.

The definitive questionnaire was presented to all patients
attending review appointments: no patient was in active
treatment and they were in attendance for scheduled post-
treatment reviews following completion of their restorative
component. The survey spanned 9 consecutive calendar
months during 2015-2016.

All patients had undergone dental implant replacement
therapy. At consultation, if teeth had been deemed beyond
further conservative therapy, the patients were provided with
comprehensive treatment plans describing their individual
presentation, treatment alternatives, proposed treatment, and
the means by which treatment would be facilitated: being
fully discussed in an ongoing manner offering patients reas-
surance and continual explanations as to the methodology
and anticipated outcome in an attempt to avoid overex-
pectation and dissatisfaction. Effectively, completion of the
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post-active-treatment questionnaire was requested at varying
postsurgery time-points. All patients were informed as to the
use of the results and had given written informed consent.
The questionnaire was completed in privacy: no clinical
staff were present, but nonclinical, reception staft were avail-
able for clarification of the questions. Where patients were
uncertain of time periods, they were checked and recorded.
Answers were recorded on computer and deidentified.

3. Results

One hundred and eighty-two consecutive patients attending
for scheduled review appointments (all active treatment
having been concluded) participated in this survey over a
9-month period: 68 males and 114 females (age mean 64.68
years + 11.23 SD). The time from completion of treatment
to the taking of the survey ranged from 16 months to 134
months. One patient declined to complete the questionnaire,
producing a 99.45% completion rate. All patients had under-
gone dental implant replacement therapy that involved the
placement of a single crown, multiple crowns, or fixed bridge-
work; surgical areas included the anterior or posterior maxilla
or mandible, or a combination of both. It is to be noted that
the fixed prosthetic devices did not include dentures, whether
full or partial.

3.1. Statistical Analysis. The satisfaction scores for each ques-
tion in the questionnaire had been entered on a deiden-
tification spread-sheet. Analysis of the results was carried
out using Statistical Package for Social Science (IBM SPSS
Statistics for Windows: Version 2015). Cronbach’s alpha
coeficient value was recorded as 0.87, inferring good internal
consistency. Various statistical approaches were used. Statis-
tical significance was assumed if the p value was <0.05.

The average number of months since the first implant
was placed was 374 for males and 62.6 for females. Once
the Levene’s Test for Equality of Variances was assumed, no
significant difference between genders was found: #(95) =
-0.709, p = 0.480. The mean number of dental implants
placed for both males and females was similar: male partici-
pants had a mean of 3.07 dental implants placed and females
3.05. Once Levene’s Test for Equality of Variances had been
assumed, a f-test showed no significant difference between
the genders: £(177) = 0.052, p = 0.959. The majority of the
patients (98.9%) felt that they were very well informed as to
the procedures that would be carried out.

Using the five-point Likert scale, pain levels experienced
by males and females was shown to be very similar: 4.64 and
4.54, respectively. The Levene’s Test for Equality of Variances
and an independent samples -test were carried out, showing
no significant difference for the satisfaction with the pain level
responses between genders: £(177) = 0.793, p = 0.429.

The mean response for any oral health improvement as
a result of the dental implant therapy was recorded as 4.81
(Likert scale), with no significant difference existing between
genders: t(178) = 0.275, p = 0.783.

The relationship between self-confidence levels of
patients and the position of the dental implants, that is, placed
at the front of the mouth or to the side or both of these

positions, was also assessed. For the front, the mean result
was 4.32, for the side location, the result was 3.83, and for
dental implants placed in both locations, the result was
4.22 on the Likert scale. An independent samples ¢-test
investigated the significance between the differences of
self-confidence levels dependant on the location of the dental
implant. No significant difference existed when considering
the location of the dental implant and self-confidence levels:
t(176) = 1.539, p = 0.126. Further, it was found that there
is no significant relationship between the overall satisfaction
with appearance and the self-confidence levels of patients:
r = 0.135,n = 177, and p = 0.074. Both genders indicated
a mean response of “very satisfied” with the dental implant/
crown appearance.

Table 1 shows a significant positive relationship between
the crown satisfaction levels and the gum level satisfaction:
r = 0.428,n = 162, and p = 0.001. However, no significant
relationship was shown between the self-confidence levels
and the gum level satisfaction and crown satisfaction: r =
0.148,n = 166, and p = 0.054.

Table 2 indicates a significantly positive relationship
between the overall satisfaction with appearance and satis-
faction with comfort: r = 0.464, n = 181, and p = 0.001.
In addition, a significant relationship exists between comfort
rating and the pain levels experienced: r = 0.190, n = 178,
and p = 0.011. Table 3 then goes on to show that a significant
relationship exists between the comfort rating and how well
informed the patient was: » = 0.181, n = 179, and p = 0.015.
Additionally (Table 4), there is a significant relationship
between the comfort rating and the overall experience of the
patient: » = 0.301, n = 179, and p = 0.001.

When analysing a correlation between “considering den-
tal implants in the future” and the participants “overall expe-
rience,” Table 5 shows that a significantly positive relationship
exists between the two: r = 0.285, n = 173, and p = 0.001.

103 females (90.03%) and 63 males (92.65%) reported that
they were very satisfied with the dental practitioner. One
female patient (0.08%) reported herself as being very unsatis-
fied. Table 6 indicates a significant relationship between rec-
ommending a friend for dental implants and the satisfaction
with the dental practitioner: r = 0.387, n = 180, and p =
0.001. In addition, there is a significant relationship between
the satisfaction with the dental practitioner and the self-
confidence levels of the patient: r = 0.285, n = 176, and
p=0.001.

4. Discussion

The objective of this survey was to investigate whether a
patient’s level of satisfaction with implant-retained crown
or bridge-work could be sustained over longer periods of
time than that previously reported [4, 23]: males 37.4 months
and females 62.6 months, with the recorded mean result for
numbers of implants placed in males and females being very
similar (3.07 and 3.05, resp.), showing no significant differ-
ences between the genders (p = 0.959). The questionnaire
recorded and assessed the patient responses on a 5-point
Likert scale ranging from 1 to 5, whereby the answers were
determined by the type of question, ranging from
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TaBLE 1: Correlations between crown satisfaction, gum level satisfaction, and self-confidence levels.

Crown satisfaction Gum level satisfaction Self-confidence levels
Pearson correlation 1 428" .076
Crown satisfaction Sig. (2-tailed) .001 329
N 168 162 166
Pearson correlation 428" 1 .148
Gum level satisfaction Sig. (2-tailed) .001 .054
N 162 173 170
Pearson correlation .076 .148 1
Self-confidence levels Sig. (2-tailed) 329 .054
N 166 170 178

**Correlation is significant at the 0.01 level (2-tailed). The table shows that there is a significant positive relationship between the crown satisfaction levels
and the gum level satisfaction: » = 0.428, n = 162, and p = 0.001. There is no significant relationship between the self-confidence levels and the gum level
satisfaction and crown satisfaction: » = 0.148, n = 166, and p = 0.054.

TaBLE 2: Correlations between overall satisfaction of appearance, comfort, and pain levels.

Overall satisfaction appearance ~ Overall comfort satisfaction Pain levels
Pearson correlation 1 464" 105
Overall satisfaction appearance Sig. (2-tailed) .001 165
N 181 181 178
Pearson correlation 464" 1 .190"
Overall comfort satisfaction Sig. (2-tailed) .001 .011
N 181 182 179
Pearson correlation 105 .190" 1
Pain levels Sig. (2-tailed) .165 .011
N 178 179 179

**Correlation is significant at the 0.01 level (2-tailed). * Correlation is significant at the 0.05 level (2-tailed). A significant relationship exists between the overall
satisfaction of appearance and satisfaction with comfort: r = 0.464, n = 181, and p = 0.001. In addition, there is a significant relationship between the comfort
rating and the pain levels: r = 0.190, n = 178, and p = 0.011.

TaBLE 3: Correlations between overall satisfaction of appearance, comfort, and how well informed the patient felt.

Overall satisfaction appearance ~ Overall comfort satisfaction =~ Well informed

Pearson correlation 1 464" .066
Overall appearance satisfaction Sig. (2-tailed) .001 .383
N 181 181 179
Pearson correlation 464" 1 181"
Overall comfort satisfaction Sig. (2-tailed) .001 .015
N 181 182 180
Pearson correlation .066 1817 1
Well informed Sig. (2-tailed) .383 .015
N 179 180 180

**Correlation is significant at the 0.01 level (2-tailed). *Correlation is significant at the 0.05 level (2-tailed). There is a significant relationship between the
comfort rating and how well informed the patient was: # = 0.181, n = 179, and p = 0.015.

(i) very unsatisfied (1) to very satisfied (5); It could be postulated that, with time, a patient might
become more critical concerning the “success” of their treat-
ment, especially if there was a deterioration in crown-gingival
harmony or where gingival recession had taken place and that
(iv) extreme pain (1) to no pain at all (5); recession is at a visible level; that is, perhaps a mandibular
molar crown might not be considered as important, visually,
as a maxillary incisor crown. If such deterioration was taking
The Likert scale had been chosen because of its ease of use. ~ place, it could be speculated that there might be an adverse
The Cronbach alpha coefficient was 0.87. effect on a patient’s perceived sense of self-confidence. In fact

(ii) very insignificantly (1) to very significantly (5);
(iii) very difficult (1) to very easy (5);

(v) poorly informed (1) to very well informed (5).
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TABLE 4: Correlations between overall satisfaction of appearance, comfort, and overall satisfaction with experience.

Overall satisfaction appearance  Overall comfort satisfaction =~ Overall experience

Pearson correlation 1 464" 255"
Overall satisfaction appearance  Sig, (2-tailed) .001 .001
N 181 181 179
Pearson correlation 464" 1 301"
Overall comfort satisfaction Sig. (2-tailed) .001 .001
N 181 182 180
Pearson correlation 255" 3017 1
Opverall experience Sig. (2-tailed) .001 .001
N 179 180 180

**Correlation is significant at the 0.01 level (2-tailed). A significant relationship exists between the comfort rating and the overall experience of the patient:
r =0.301,n =179, and p = 0.001.

TaBLE 5: Correlations between the consideration of dental implants in the future and the participants overall experience.

Consider dental implants in the future Overall experience

Pearson correlation 1 285"
Consider implants in the future Sig. (2-tailed) 001
N 173 173
Pearson correlation 285" 1
Opverall experience Sig. (2-tailed) .001
N 173 180

**Correlation is significant at the 0.01 level (2-tailed). Here a significant positive relationship exists between the overall dental implant experience and the
consideration of dental implants again in the future. r = 0.285,n = 173, and p = 0.001.

TaBLE 6: Correlations between recommending a friend, satisfaction with dental practitioner and self-confidence levels.

Satisfaction with dental

Recommend a friend Self-confidence levels

practitioner
Pearson correlation 1 387" 258"
Recommend a friend Sig. (2-tailed) .001 .001
N 180 177 176
Pearson correlation 387%F 1 .064
Satisfaction with dental practitioner  Sig. (2-tailed) 001 402
N 177 177 174
Pearson correlation 258" .064 1
Self-confidence levels Sig. (2-tailed) 001 402
N 176 174 178

**Correlation is significant at the 0.01 level (2-tailed). The table indicates that there is a significant relationship between recommending a friend for dental
implants and the satisfaction with the dental practitioner: r = 0.387, n = 180, and p = 0.001. In addition, there is a significant relationship between the
satisfaction with the dental practitioner and the self-confidence levels of the patient: » = 0.285, n = 176, and p = 0.001.

the results contradict this, recording no significant difference
when considering the location of a dental implant and self-
confidence levels (p = 0.126).

As stated, a patient’s sense of satisfaction with the results
of their implant surgery and prosthetic construction can be
influenced by many factors: expectations as to the results,
pain experienced during and after the surgery, the degree of
preoperative information to allow “informed consent,” sat-
isfaction with comfort, and overall satisfaction with appear-
ance. The results showed that a very significant relationship
exists between the overall satisfaction of appearance and

satisfaction with comfort (p = 0.001): this implies that the
positive response from patients experiencing low levels of
pain and, therefore, higher levels of surgical comfort (intra-
and postoperatively) will go on to produce a more positive
attitude towards the end result of their treatment. The analysis
also shows that gender influences the perceived comfort
levels: there is a significant difference between male and
females when considering levels of comfort with the dental
implant procedure (p = 0.015), with males experiencing
higher levels of comfort. These results amplify findings from
other researchers. Epidemiological and clinical findings have



clearly demonstrated that women are at increased risk for
chronic pain and may well experience more severe clinical
pain with studies [25] showing that women exhibit greater
pain sensitivity, enhanced pain facilitation, and reduced pain
inhabitation when compared to men [26].

Additionally, there is a significant relationship between
the comfort rating and “how well informed” the patient was
(p = 0.015). Full, informed consent should include the level
of discomfort and pain a patient must expect to experience
with dental implant treatment. If explained, their influence
on comfort should be positive: the majority (98.9%) of the
participants felt that they were very well informed. This was
the partial goal of the treatment: it is being postulated that the
fully informed patient would have preoperative information
as to the anticipated levels of pain and discomfort.

This is further amplified, with the significant relationship
found to exist between the overall satisfaction of appearance,
comfort, and overall satisfaction with experience, p =
0.001. In addition, there is a very significant relationship
between the comfort rating and the overall experience of the
patient, p = 0.001. These very positive results would then
explain the correlation between “considering dental implants
in the future” and the participants’ “overall experience”: a
significantly positive relationship exists between them, p =
0.001.

Our results show that a significant relationship exists
between the satisfaction with the dental practitioner and
the self-confidence levels of the patient, p = 0.001 (see
Table 6). This supports previous studies that demonstrated
that the quality of interpersonal communication between
patient and healthcare provider will determine the level
of patient satisfaction with that care [19-21]. Our results
go on to show that there is a very significant relationship
between recommending a friend for dental implants and the
satisfaction with the dental practitioner, p = 0.001.

The principle limitation of this study is that it was an
internal audit in a single practice. Secondly, there was great
variation in the time between the placement of the finished
restorations on the implants and the completion of the
questionnaire: 16 months-134 months.

5. Conclusion

Within the limitations of this study, it can be said that
the analysed results indicate the need to transmit logical,
truthful information to patients when dental implant treat-
ment is being considered. The results indicate that the “fully
informed” patient should have realistic expectations that lead
to high degrees of satisfaction with the results that can be
obtained with dental implant replacement therapy.

Consent

Informed consent was received from all patients.
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