Vojnosanit Pregl 2021; 78(7): 723-729.

VOJINOSANITETSKI PREGLED

Page 723

ORIGINAL ARTICLE
(CC BY-SA) (88

TETg
! .\A.

UDC: 616.314-089.843-053.9
DOI: https://doi.org/10.2298/\VVSP190228124D

Patient-related outcome measures and clinical evaluation of dental
implant therapy in the elderly population — a cross-sectional study

Subjektivne mere ishoda i klinicka evaluacija terapije dentalnim implantatima

kod starije populacije — studija preseka

Svetlana Dragovi¢*, Zoran Lazi¢', Miroslav Dragovi¢*, Miroslav Vukadinovi¢®,
Biljana Mili¢i¢l, Aleksandra Spadijer Gostovié¢*

University of Belgrade, Faculty of Dental Medicine, *Clinic for Prosthodontics, *Clinic
for Oral Surgery, 5Clinic for Maxillofacial Surgery, |Department of Medical Statistics
and Informatics, Belgrade, Serbia; "Military Medical Academy, Clinic for Maxillofacial,
Oral Surgery and Implantology, Belgrade, Serbia

Abstract

Background/Aim. Oral health disorders are crucial re-
garding general health and quality of life of the elders. The
aim of this cross-sectional study was to evaluate the long-
term clinical and patient-centered outcomes of dental im-
plants, placed in partially and fully edentulous people older
than 65 years. Methods. A total of 38 participants with an
overall number of 168 implants were selected and under-
went clinical and radiological examination. The implant
survival rate, implant failure rate and other complications
were recorded and analyzed. All participants agreed to re-
spond to the Oral Health Impact Profile-14 (OHIP-14)
questionnaire and another questionnaires on the Visual
Analog Scale (VAS) related to their experiences and satis-
faction with the overall implant treatment. Univariate and
multivariate regression models were used to verify the re-
lation between the OHIP score and the VAS question-
naires’ items. Results. The implant survival rate was

Apstrakt

Uvod/Cilj. Poremeéaj oralnog zdravlja je od znacaja za
opste zdravlje i kvalitet Zivota starijih osoba. Cilj studije
preseka bio je da se procene klini¢ki parametri i subjektivne
mere ocene dugogodisnje terapije dentalnim implantatima,
primenjene kod bezubih i krezubih osoba starijih od 65 go-
dina. Metode. Ukupno, 38 ispitanika sa 168 implantata bilo
je ukljuceno u studiju preseka i podvrgnuto klinickom i ra-
dioloskom pregledu. Stopa prezivljavanja implantata, stopa
gubitka implantata i druge komplikacije pracene su i ana-
lizirane. Svi ispitanici su popunjavali upitnik Ora/ Health Im-
pact Profile-14 (OHIP-14) i odgovarali na pitanja uz koriscen-
je Vizuelno analogne skale (VAS) koja su se odnosila na
njihovo iskustvo i zadovoljstvo celokupnom implan-
toloskom terapijom. Univarijantni i multivarijantni re-

94.3%. The number of implants without any complication
was 73.2% (123), while biological and technical ones oc-
curred in 17.3% (29) and 9.5% (16) implants, respectively.
Regarding quality of life, significant difference was found
only between those who wear fixed and removable restau-
ration (p = 0.001). The multivariate regression model
showed that the degree of satisfaction with shape and size
of dentures was significantly associated with lower OHIP
scores, indicating a better quality of life. Conclusion. Ac-
cording to the results obtained, it can be concluded that
dental implant therapy in eldetly people can be considered
as predictable long-term treatment option regarding high
implant survival rate, minimal complications and signifi-
cantly better quality of life found in the group with fixed
dentures.

Key words:
dental implants; aged; surveys and questionnaires;
quality of life; patient satisfaction.

gresioni modeli koriSéeni su za proveru korelacije izmedu
uticaja implantoloske terapije na kvalitet zivota i zadovoljst-
vo pacijenata terapijom. Rezultati. Stopa prezivljavanja im-
plantata bila je 94,3%. Zastupljenost implantata bez kom-
plikacija iznosila je 73,2% (123), dok su se bioloske i
tehnicke komplikacije dogodile kod 17,3% (29) i 9,5% (16)
implantata, redom. U odnosu na kvalitet Zivota, statisti¢ki
znacajna razlika pronadena je samo kod poredenja grupa sa
mobilim i fiksnim zubnim nadoknadama (p = 0,001). Multi-
varijantni regresioni model pokazao je da je stepen zado-
voljstva oblikom i veli¢inom zubnih nadoknada znacajno
povezan sa nizim ukupnim skorom OHIP-14 upitnika, $to
ukazuje na bolji kvalitet Zivota. Zaklju€ak. Na osnovu
dobijenih rezultata moze se zakljuciti da se terapija dental-
nim implantatima kod osoba starije Zivotne dobi moze
smatrati predvidivim dugoroc¢nim terapijskim izborom s ob
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zirom na visoku stopu prezivljavanja implantata, minimalne
komplikacije, kao i statisticki znacajno bolji kvalitet Zivota
ustanovljen u grupi sa fiksnim protetskim nadoknadama.

Kljucne reci:
zubi, implantati; stare osobe; ankete i upitnici; kvalitet
Zivota; bolesnik, zadovoljstvo.

Introduction

A demographic revolution is in progress throughout
the world. The proportion of elderly people (aged 65 and
over) is growing faster than any other age group ®. Today,
8.5% of people worldwide belong to this group and the
number is projected to double, i.e. there will be 1.6 billion
people over the age of 65 by 2050 2. Concerning these
facts, the World Health Organization (WHO) established
the concept of ,,Active Aging — A Policy Framework®, in
which amongst other health issues, oral health is empha-
sized as an essential. The influence of oral health disorders
is crucial regarding general health and quality of life in el-
ders 2. Recently published epidemiological study has re-
vealed that patients wearing dentures, with larger number
of missing or decayed teeth, as well as those with dry
mouth are more prone to have poorer Oral Health Related
Quality of Life (OHRQoL) 3. Although incidence of eden-
tulism has been reported to decline 4, gradual tooth loss
continues and presents influential determinant of poor
OHRQoL among elderly people 2. It is also known from the
literature that oral health issues have the great impact not
only on the well-being and social activities of people °, but
also on chewing efficacy and nutritional intake ®. Elderly
people today demand both functionally and socially ac-
ceptable dental solution. Due to the advancement of dental
implant therapy, elderly population could benefit from pos-
sibility of receiving sustainable implant supported restora-
tions and quality dental care including replacement of sin-
gle teeth, multiple teeth, or fully edentulous conditions.
Numerous study have demonstrated that the age is not a
risk factor for dental implant outcome ’°. For instance,
Park et al. ° have retrospectively evaluated clinical and ra-
diographic outcomes of 902 dental implants placed in 346
people older than 65 years. Patients were monitored for a
period of 2-17 years after implant surgery and results re-
vealed that survival rates were 95.39%. Although the sur-
vival of implants is understandable, the current state of the
literature indicates that patient-related outcome measures
(PROMSs) may represent major aspects of the implant suc-
cess for the patients . In fact, patients need to function
with prosthesis, thus their final evaluation should be con-
sidered paramount. Yet, in the literature, scientific evidence
regarding implants in the elderly group has mostly focused
on the provision of implants and related prostheses. There
is less evidence concerning complications, prosthodontic
maintenance needs and patient satisfaction in those who
have aged with dental implants. Also, a review article eval-
uating OHRQoL in subjects with implant-supported pros-
theses concluded that in the majority of prospective studies,
OHRQoL was assessed prior to treatment and post-

treatment within 12 months of implant placement 2. As life
expectancy is increased, maintenance is inevitably required
and complications may develop, so the level of satisfaction
will possibly decline over time.

Therefore, the aim of this cross-sectional study was to
investigate the long-term clinical and PROMs of dental im-
plants placed in partially and fully edentulous elderly people,
as well as prevalence of biological and technical complica-
tions during maintaining period.

Methods

The study followed guidelines established by the Decla-
ration of Helsinki for research involving humans 2 and was
approved by the institutional Ethics Committee.

Study population

This cross-sectional study was performed involving
elderly participants aged over 65 in time of treatment with
dental implants. The patients were selected using a database
search and all potential participants were recalled for check-
ups. Fifty-six patients with 252 implants were identified.
However, 10 patients have deceased, six refused to attend
check-up and two patients could not be located. The
definitive study group consisted of 38 participants with an
overall number of 168 implants. The patients, who accepted
to participate in the study, received detailed explanations
through an information session and all recruited participants
signed an informed consent form. The information regarding
age, sex, general health, systemic diseases, smoking habits,
time of implant surgery, applied type of implantation and
loading protocol, position and number of implants were
retrieved either retrospectively from the patients’ dental
records or directly through face-to-face interview. All
participants underwent a clinical and radiological (digital
OPT) examination and completed questionnaires related to
their experiences and satisfaction with the overall implant
treatment and its impact on quality of life.

Clinical evaluation

The survival rate was assessed according to the success
criteria of Albrektsson et al. % Implant failure was
considered based on implant loss, presence of mobility, pain,
discomfort, neuropathy or removal due to severe peri-
implant infection or implant fracture. Also, the clinical
examination included a basic periodontal examination with
the use of manual periodontal probe. Outcomes measured
were the presence or absence of peri-implant suppuration,
the modified plague and sulcus bleeding indexes ** and the
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probing depth. Furthermore, the prevalence of complications,
regardless of its type (technical or biological), was followed
for all participants.

Patient-related outcome measures (PROMS)

For the quality of life analysis the Oral Health Impact
Profile-14 (OHIP-14) test, developed by Gary D. Slade ¢ in
1997 and later adapted to native language Y7, was used. All
participants completed the OHIP-14 giving answers in rela-
tion to the period after the prosthetic rehabilitation on dental
implants were completed. Every item has five possible an-
swers: never, occasionally, often, very often and always. The
categories are marked gradually on a five-point scale, where
0 means never and 5 mean always. The final score was ob-
tained by summing all the points awarded, with the lower
score indicating a better result (improved quality of life). Al-
so, patients' satisfaction regarding comfort, esthetics, ability
to maintain hygiene, chewing ability and implant therapy in
general, was evaluated using Visual Analog Scale (VAS) 8,
Participants expressed a subjective impression on the given
question, marking the response to 100-millimeter scale, with
the most negative impression at the zero point and the most
positive at the point 100.

Statistical analysis

All statistical analyses were done using Statistical
Package for Social Science (SPSS software package, version
24.0; SPSS Inc., Chicago, IL, USA). Mean, median, standard
deviation (SD) and range were used for description of nu-

meric data. Descriptive data were expressed as a percentage
for discrete measures. Categorical variables were compared
using chi square test (x?). Numeric data were analyzed using
Kruska-Wallis test and Mann-Whitney U test according to
sample distribution detected with One-sample Kolmogorov-
Smirnov test. Univariate and multivariate regression models
were used to assess the relationship between parameters. Dif-
ferences were considered significant when the p value was
less than 0.05.

Results

The 38 participants who received 168 dental implants
were examined in this study. There were 20 males and 18
females. The mean patient age at the time of implant place-
ment was 68.4 years (range 65-84 years) and at the control
appointments 72.34 years (range 67-87 years). The follow-
up duration was 54.06 £ 48.072 months. Eight implants in 4
participants were removed due to the failure during the fol-
low-up period. Four failures were caused by peri-implantitis,
three because of technical complication and one implant was
lost in the first six months, before loading. The overall sur-
vival rate of implants was 94.3% (Figure 1). During exami-
nation, it has been established that 73.2% (123) implants
were without any complication while biological and tech-
nical ones occurred in 17.3% (29) and 9.5% (16) implants,
respectively. Table 1 displays the overall OHIP score accord-
ing to baseline characteristics of study participants, denture
status and implant surgery. Statistical significant difference
was observed only between those who wear fixed and re-
movable dentures. In Table 2, results are depicted of non-
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Fig. 1 — Kaplan-Meier implants survival estimate.
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parametric correlations between the overall OHIP score and
VAS questions from the query form. Further, the linear re-
gression analysis was carried out to determine the contribu-
tions of the explanatory variables [age, gender, the American
Society of Anasthesiologists (ASA) classification, type of
denture and antagonist teeth, complication, failure, additional
surgery and satisfaction evaluated with Visual Analog Scale
regarding comfort, aesthetics, speaking ability, ability to
maintain hygiene, chewing ability and implant therapy in

Table 1

general] on overall OHIP scores as a dependent variable. In
the univariate linear regression model baseline participants'
characteristics, denture status and implant surgery did not
show significant association with the overall OHIP score. On
the other hand, 7 out of 8 VAS questions were found to have
a significant impact on the overall OHIP score. In the multi-
variate regression model, however, only the VAS 4 question
proved to be an independent predictor of the overall OHIP
score.

Overall the OHIP-14 score according to participants’
characteristics, denture status and implant surgery

OHIP-14 score

Parameter mean + SD (Min-max) Significance
Gender

male 2.30 +5.53 (0-25) .

female 3.11+ 3.86 (0-13) p=0.150
Age group (years)

6574 2.81 +5.37 (0-25)

75-84 1.70 + 2.00 (0-5) bp = 0.569

>85 6 +7.07 (1-11)
ASA classification

1 2.25 + 3.62 (0-13)

2 3.80 + 6.73 (0-25) b

3 1.80 + 1.84 (0-5) p=0973

4 1.40 + 1.67 (0-4)
Type of denture

fixed denture 1.77 £ 4.87 (0-25) a = 0.001

removable denture 4.67 + 4,05 (0-13) =5
Type of antagonist teeth

natural teeth 4.38 + 8.47 (0-25)

metal — ceramic teeth 1.31 +2.75 (0-11) bp =0.068

acrylic teeth 3.29 + 3.58 (0-13)
complications

yes 3.93 +6.77 (0-25) o

no 1.96 + 3.03 (0-13) p=0433
failure

yes 4.00 + 6.08 (0-11) .

no 2,57+ 4.73 (0-25) p=0822
additional surgery

yes 2.58 +2.43 (0-8) .

no 2.73 +5.57 (0-25) p=0.182

OHIP - Oral Health Impact Profile; ASA — American Society of

Anesthesiologists; SD — standard deviation.
aMann-Whitney U test, PKruskal — Wallis test.

Table 2

Nonparametric correlations between VAS questions and the
overall OHIP-14 score for each participant

VAS question (p) p

1 (How do you rate your satisfaction with your denture?)  -0.372  0.022*
2 (How long did it take you to get used to your denture?)  -0.249  0.131
3 (Do you like the esthetical appearance of your denture?) -0.474 0.003*
4 (Do you like shape and size of your denture?) -0.339 0.037*
5 (Do you like the color of your teeth?) -0.260 0.115
6 (How do you rate your chewing ability?) -0.497 0.002*
7 (How do you rate cleanability of your denture?) -0.159  0.340
8 (How do you rate the overall treatment experience?) -0.542 0.000*

VAS - Visual Analog Scale; OHIP — Oral Health Impact Profile;
p — Spearman’s rank correlation coefficient.
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Discussion

An obvious trend of accelerated aging in the world's
population has gained considerable interest in dental implant
rehabilitation of elderly group by the scientific community.
As osseointegration is strongly governed by the patients'
wound healing response, successful outcomes for dental im-
plants could be expected to be less favourable in elderly pa-
tients due to age-related circumstances with slowed bone me-
tabolism, weaken immune defence and chronic diseases. On
the other hand, nowadays, elderly patients do not only expect
optimal function and comfort, but are also interested in es-
thetics and other psychosocial parameters related to their
perception of implant treatment. The present study investi-
gated the long-term clinical and patient-related outcome
measures of dental implants placed in elderly people using a
cross-sectional study model.

Consequently, there are usual limitations of this study
design. A prospective, long-term observational study would
have provided results with a higher level of scientific evi-
dence but one of the leading problems when investigating an
elderly population with dental implants is accounting for all
patients initially included in the study.

Results of this study revealed that the survival rate of
implants placed in people older than 65 years was 94.3%
which is in accordance with values found in previous stud-
ies 1019 The great deal of failed implants (5 out of 8) were
lost due to biological complications and the most common
reason for implant failure was peri-implantitis (4 out of 8).
Peri-implantitis is generally considered to be strongly con-
nected with plaque retention and poor oral hygiene. In our
study dental plaque was found in 100% of implants with reg-
istered peri-implantitis (p = 0.000). These findings are in ac-
cordance with the study of Serino and Strom 2°, who found
peri-implantitis in a greater percentage at implant sites with
poor oral hygiene compared to sites with proper oral hy-
giene. Oral hygiene maintenance amongst the elders is com-
promised as a result of both limited motoric skills and re-
quired complex technique, therefore more simplified solu-
tions should be considered for elderly people. Another inter-
esting finding was that both implant failure rate and the inci-
dence of other types of complications, were not found to be
the parameters that significantly influenced patient’s quality
of everyday life. As it has been well demonstrated that sub-
jects who requested implants had the poorest oral health re-
lated quality of life prior to treatment 2, it seems that those
two important parameters did not contribute to the decreas-
ing of satisfaction with overall treatment. Besides, the major-
ity of complications were solved and patients usually accept-
ed it as normal service during maintenance period. Equally
important was the finding that necessity for additional sur-
gery did not have the significant impact on participants’
quality of life. It is in contrast with findings of De Bruyn et
al. 22 who found that patients prefer straightforward over
complex implant surgery that includes bone grafting proce-
dures. The authors of this article share opinion, that in case
of proper approach and detailed explanation of additional
surgery inevitability, it can be expected that patient consent
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will be obtained without disturbing their judgement of the
overall treatment and altering the quality of life.

Further analysis of the OHIP data distributed by gender
showed no significant difference between men and women,
although it was found slightly higher overall score for OHIP
in the female group. It coincides with generally accepted way
of thinking that women are more motivated, detail orientated
and more inclined to express their dissatisfaction. This was
confirmed in the study of other authors who found that wom-
en rated satisfaction with their dentures much lower than
men 8 2%, Regarding age groups, our study revealed no sig-
nificant difference concerning OHRQoL. Nevertheless, it is
obvious that middle-old participants reported the best im-
plant treatment related quality of life. It can be assumed that
those participants accepted implant-supported restorations as
an option to improve their quality of life after becoming fully
aware of their ages, medical issues and general health condi-
tions. On the other hand, people in the early-old ages, com-
pared their previous quality of life when they were younger
with better general and oral health status, so they had higher
expectations. On the third level, as people getting old, the
ability for objective evaluation of their own life status con-
stantly decreases, which makes it difficult for them to evoke
emotional and sociological memories of previous life period.
High demanding criteria are probably the most influential
factor, why in the group of very old participants (over 85) the
highest score for the overall OHIP was registered. It is im-
portant to highlight that there was no significant difference
between overall scores for the OHIP of various medical pa-
tient groups, according to the ASA classification. This in-
formation is very important because the majority of people
older than 65 have one or more chronic health disorders and
still those people have the oral health issues, that have to be
addressed adequately. The most contributing parameter for
OHRQoL was the type of denture. Participants with fixed
implant restorations showed significantly greater satisfaction
and improvement of quality of life, compared to those with
removable prostheses. It can be concluded that people re-
gardless of their age, prefer more fixed prosthodontic solu-
tions than mobile ones. Possible reasons are superior func-
tional, esthetic and phonetic features of fixed over mobile
dentures. To the best of our knowledge, there are no clinical
studies which compared elders’ quality of life with reference
to the type of denture.

Non-parametric correlation was done in order to deter-
mine whether there is a mutual relation between participants’
perception of the psychosocial impact of delivered restorations
on their well-being and psychometric evaluation of their satis-
faction with implant therapy. It can be stated that the elders are
mostly concerned about aesthetical appearance as well as
shape and size of their implant restorations. Furthermore,
moderate correlation was found between the overall OHIP
score and elders’ rates of chewing ability with their new pros-
theses (the VAS 6 question). Therefore, the functional compo-
nent of implant supported dentures can also be regarded as the
factor of the immense importance which significantly contrib-
uted to the enhancement of the elders’ quality of life. In addi-
tion to those questions specifically related to denture, strong
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negative correlation was found between the elders’ rate of
overall treatment experience (the VAS 8 question) and overall
score for OHIP. In other words, the greater the elders' satisfac-
tion with treatment approach and protocol, the better percep-
tion about quality of life improvement was found. The overall
score for the OHIP regarding the type of antagonist teeth, did
not differ significantly amongst natural dentition, metal-
ceramic and acrylic teeth. Yet, those elders with natural teeth
with the highest score in this group were the least satisfied.
These findings follow the logical pathway as they compared
mobile or fixed dentures to their own teeth. On the contrary,
other factors such as teeth colour or cleanability of dentures
were not found to correlate significantly with the overall score
for the OHIP. Although professionals may think that these two
factors are dominant ones, from the participants’ point of
view, they are irrelevant with regard to their experience of
quality of life improvement. Presumably, the elders are not as
objective as doctors in relation to teeth colour, thus being una-
ble to differentiate minor distinctions between numerous
shades. Similarly, the elders are less interested about dentures
cleanability, while from the doctor’s standpoint it is tremen-
dously important prerequisite for the long-term success of im-
plant therapy.

According to the results of univariate and multivariate
regression model analysis, it can be suggested that the degree

of satisfaction with shape and size of dentures could describe
almost 50% of variabilities amongst population in terms of
general attitude about quality of life improvement after im-
plant-prosthodontic therapy in the elderly group. Due to this
fact, in conjunction with significantly better quality of life
found in the group with fixed dentures, it can be postulated
with great level of certainty, that the elderly people, above
all, appreciate the comfort obtained by well-shaped and size-
limited fixed restorations in comparison with bulky remova-
ble dentures.

Conclusion

Within the limitations of the study, it can be conclud-
ed that dental implant therapy in the elderly people can be
considered as predictable long-term treatment option re-
garding high implant survival rate, minimal complications
and improved quality of life. Also, main approach to im-
plant-prosthodontic rehabilitation of the elderly people and
making decision about type of implant restorations should
be based on thorough examination and treatment planning,
concerning general and intraoral health status, minimal
surgical invasiveness, with understanding the participant’s
preferences regarding function, esthetics and oral hygiene
maintenance.
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