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Abstract

Aim: The aim of this prospective study was to describe long-term patient-reported
outcomes following surgical treatment of peri-implantitis.

Methods: Oral health-related quality of life (OHRQoL) of 43 patients diagnosed with
peri-implantitis was recorded using the short form of the Oral Health Impact Profile
(OHIP-14), where low scores indicate low impact. A Norwegian version of the OHIP-
14 form was filled out 1 week before and 6-, 18- and 36 months after the peri-implant
surgery. The mean and median OHIP-14 scores were calculated for its seven domains
(i.e., Functional limitation, Physical pain, Psychological discomfort, Physical disabil-
ity, Psychological disability, Social disability, and Handicap) across four different time
points. The dataset was analyzed to find correlations between independent variables
and the OHIP-scores.

Dentistry, Oslo, Norway.

Email: oddcko@odont.uio.no Results: The OHIP-14 scores were at a low level from baseline to 36 months post-

surgery. The mean scores at specific time points were at baseline 7.2 (SD 7.3),
6 months post-surgery 6.0 (SD 6.9), 18 months post-surgery 6.8 (SD 9.7), and 3years
post-surgery 7.0 (SD 9.4). None of these changes were statistically significant. Specific
domains of OHRQoL did not significantly differ across different time points (pre- and
post-surgery) in males (except for domain “Handicap”) or females (except for domain
“Functional limitation”).

Conclusions: The reported OHIP-14 measures were initially low and stayed low up to
3years after peri-implant surgery. This may indicate that neither the disease nor the

treatment deteriorated or improved the OHRQoL.

KEYWORDS
dental/oral implants, multilinear regression, OHIP, OHRQoL, peri-implant surgery, peri-
implantitis

1 | INTRODUCTION peri-implantitis range between 11.3%-47.1% depending on the di-
agnostic criteria applied (Derks et al., 2016; Koldsland et al., 2010;
Kordbacheh Changi et al., 2019).

The primary goal of peri-implant therapy is to disrupt the bio-

Peri-implantitis is a plaque-associated pathological condition oc-
curring in peri-implant tissues, characterized by tissue inflammation

and subsequent progressive loss of the implant supporting bone film to achieve resolution of the submucosal infection. Although

(Berglundh et al., 2018; Schwarz et al., 2018). The prevalence of non-surgical treatment is performed, surgical treatment is usually
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deemed necessary. The long-term results still seem unpredictable
though, and maintenance/ supportive peri-implant treatment is
mandatory and lifelong. The treatment and pocket probing may be
painful (Norum et al., 2019; Stanner et al., 2017). Peri-implant dis-
eases are in most cases asymptomatic and not generally perceived
by the patients (Romandini, Lima, et al., 2021). However, following
surgical treatment pain may be experienced. Peri-implant soft tissue
dehiscence (PISTD) in anterior implants is highly prevalent and more
than twice as often reported in implants with peri-implantitis than in
implants without peri-implantitis (Romandini, Pedrinaci, et al., 2021).
Following surgical intervention, an even larger portion of the implant
surface might be exposed, and there may be more space between
the soft tissue and the suprastructure. A PISTD might influence oral
health-related quality of life (OHRQoL) as this may negatively affect
the esthetics and phonetics. To the best of our knowledge, this has
not been assessed in long-term studies. This may also be influenced
by extent and severity of disease. As of today, not many studies have
focused on OHRQoL and treatment of peri-implantitis in a long-term
perspective.

According to The World Health Organization, oral health is a key
indicator of overall health, well-being and quality of life (WHO, 2020).
OHRQol is a multidimensional construct that “includes a subjec-
tive evaluation of the individual's oral health, functional well-being,
emotional well-being, expectations and satisfaction with care, and
sense of self” (Sischo & Broder, 2011). In the recent decades, sig-
nificant interest in the effects of periodontal disease on patients'
OHRQoL has evolved and patient-reported outcome measures have
become important criteria to assess overall treatment success (Lang
& Zitzmann, 2012).

The Oral Health Impact Profile (OHIP) (D. Locker, 1988) is the
most widely used instrument for evaluating the impact of dental
treatments on OHRQoL. The oral health model was initially vali-
dated as a 49-question scale dealing with seven domains: Functional
limitation, Physical pain, Psychological discomfort, Physical disabil-
ity, Psychological disability, Social disability, and Handicap. An easy-
to-use version of the instrument, the OHIP-14, was developed and
validated by Slade (1997). The OHIP-14 questionnaire, which is used
in the present study, is a shortened, easy-to-use version made up of
14 questions that cover the same seven domains.

Few studies have assessed the impact of peri-implant disease
on OHRQoL. A cross-sectional study by Insua et al. (2017) reported
that patients generally have a poor understanding and perception

of peri-implantitis and its impact. Some studies have shown that

OHIP-14 Questionnaire OHIP-14 Questionnaire
(n=43) (n=43)

periodontal conditions exert a negative impact on the OHRQoL
(Buset et al., 2016; Graziani & Tsakos, 2020; Sharma et al., 2018).
The periodontal condition affects the ability to eat, speak, and so-
cialize, as well as interpersonal relationships and daily activities;
thus, it may affect OHRQoL (Cunha-Cruz et al., 2007).

The aim of the present study was to describe the long-term
patient-reported outcome following surgical treatment of peri-

implantitis and secondary aim was to analyze variations in outcome.

2 | MATERIAL AND METHODS
2.1 | Study design

This study was designed as a prospective study assessing the long-
term outcome of OHRQoL measures 36-months after peri-implant
surgery using the OHIP-14 questionnaire. The study flow chart is
presented in Figure 1.

The study was approved by the Norwegian Regional Committee
for Research Ethics, REC (2012/2257). All participants were given
written information about the trial and signed an informed con-
sent. The peri-implant surgeries were performed at the Department
of Periodontology, Faculty of Dentistry, University of Oslo. The
surgeons were experienced and board-certified periodontists
(Koldsland et al., 2018). The study was registered at ClinicalTrials.gov
(NCT03421717). The study was funded by the Faculty of Dentistry,
University of Oslo.

A power analysis showing a sample size of 48 subjects with ef-
fect size 0.15%, at a 5% significance level would provide 80% power
to detect a significant difference.

2.2 | Study population

Norwegian adults were recruited consecutively from subjects re-
ferred to the Department of Periodontology, Institute of Clinical
Dentistry, Faculty of Dentistry, University of Oslo, for treatment of
peri-implant disease.

The study population has been described in detail in previous
publications (Koldsland & Aass, 2020; Koldsland et al., 2018). Briefly,
the subjects included were patients registered with one or more im-
plants with peri-implantitis fulfilling the inclusion criteria and willing

to participate in the study. The diagnosis of peri-implantitis used

OHIP-14 Questionnaire OHIP-14 Questionnaire
(n=43) (n=43)

One week before surgery 6 months after surgery

FIGURE 1 Flow chart

18 months after surgery 36 months after surgery
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was based on the consensus from the VIII European Workshop on
Periodontology; changes in the level of crestal bone, the presence
of BoP, and/or suppuration; with or without concomitant deepening
of pockets (Lang & Berglundh, 2011; Sanz & Chapple, 2012). Hence,
only implants with baseline radiographs available to assure progres-
sive bone loss > 2.0mm (mesial and/or distal site) and BoP/suppura-
tion registered at the same site/ sites were considered for inclusion
(Koldsland et al., 2018). The exclusion criteria were acute conditions
of gingivitis and periodontitis, medical reasons, and/or insufficient
oral hygiene.

In total, 43 study participants (24 females, 19 males) with a diag-
nosis of progressive peri-implantitis participated. Mean age at time
of surgery was 64.9years (SD 9.0, median 64 years, range 45-86). A
Norwegian version of the OHIP-14 form (Dahl et al., 2011; Holst &
Dahl, 2008) was filled out 1 week before and 6-, 18- and 36 months
after the peri-implant surgery. A total of 116 implants treated for
peri-implantitis were included. Medical history was recorded, and
all patients got supragingival/mucosal debridement. Factors ham-
pering proper oral hygiene regime was removed. Subjects were only
included when less than 20% of sites (implants and teeth) were re-
corded with plaque.

The patients were grouped according to number of implants
treated; 1-2 implants, 3-4 implants, or 5-7 implants. They were also
grouped and analyzed according to bone loss at the most severely

affected implant.

2.3 | Treatment and questionnaire

Patients fulfilling the inclusion criteria were scheduled for peri-
implant surgery. One week prior to surgery, baseline measurements
were made at the Institute of Clinical Dentistry at the Department
of Periodontology. Suppuration, plaque, pocket probing depths, gin-
gival bleeding, and presence of keratinized mucosa were registered.
Before the clinical and radiographic examination at baseline, the par-
ticipants filled out the OHIP-14 questionnaire. A resective surgical
treatment was thereafter performed. The patients were prescribed
systemic antibiotics and chlorhexidine mouthwash.

Four and twelve weeks after surgery, oral hygiene instruction
was given. No peri-implant probing or submucosal scaling was per-
formed the first 6 months after surgery. Supportive peri-implant
monitoring and/or treatment were performed every 3 months after
surgery. At intervals 6-, 18-, and 36-months post-surgery the study

participants answered the OHIP-14 questionnaire.

2.4 | OHIP-14 questionnaire

Scores were derived from the OHIP-14 questionnaire by sum-
ming the responses on each of the individual questions. The
OHIP-14 questionnaire is grouped into seven domains: Functional
limitation, Physical pain, Psychological discomfort, Physical dis-
ability, Psychological disability, Social disability, and Handicap.

Participants were asked to answer the OHIP-14 questions on a
five-point Likert scale (Likert, 1932) coded as follows: “never” = 0,
“hardly ever” = 1, “occasionally” = 2, “fairly often” = 3 and “very
often” = 4. Possible OHIP-14 scores range from O (no problems at
all) to 56 (all problems experienced very often) (Ng & Leung, 2006)
at each time point.

2.5 | Statistical analyses

Statistical analyses were performed using IBM SPSS Statistics ver-
sion 26 (IBM, USA). The normal distribution of variables was as-
sessed using the Kolmogorov-Smirnov and Shapiro-Wilk test.
Descriptive statistics of patient's age at surgery, gender, smoking
status, and systemic factors (coronary heart disease, diabetes, rheu-
matic disease), dental characteristics (number of teeth present, num-
ber of implants present, extent of peri-implantitis and severity of
peri-implantitis), and seven domains of OHIP-14 was performed. The
continuous variables were presented as Mean +SD, and categorical
variables were presented as frequency with corresponding percent-
ages. Non-parametric Friedman tests was performed to assess sig-
nificant differences in mean scores of seven dimensions of OHIP-14
across different time points, that is, 1 week pre-surgery, 6-, 18-, and
36-months post-surgery. In addition, mean area under the curve at
different time points was computed and compared. Subgroup analy-
ses by gender and smoking was also performed. Results were re-

garded statistically significant if p<0.05.

TABLE 1 Study population

Measurements

Variables (SD)
Gender

Male 19

Female 24
Mean age (years; mean SD) 64.9 [8.7]
Age range 45-86
Coronary/heart disease

Yes 5

No 38
Diabetic disease

Yes 3

No 40
Rheumatic

Yes 2

No 41
Current smoker

Yes 21

No/previous 22
Number of teeth at baseline 9.9 [7.5]
Number of implants at baseline 5.6 [2.9]
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3 | RESULTS

Table 1 represents baseline characteristics of the study population.
The mean age was 64.9 (8.7) and 60% were females. Nearly 50%
were current smokers, and the majority had no heart diseases, dia-
betes, or rheumatic diseases.

From a total of 2408 values, 131 values were missing (5.4%). Nine
out of 43 patients had more than 3 missing values. Missing values
were filled in with median values for each patient for each question.
This adjustment had minor impact on the overall result.

Table 2 presents the mean and median (interquartile range, IQR)
for all seven domains as well as total domains of OHIP-14 questions

TABLE 2 The mean score, median (IQR) and SD for the seven domains

1 week pre-surgery

Specific domains of OHIP-14

Functional limitation Mean (SD) 0.81 (0.98)
Median (IQR) 0(0-0)
Physical pain Mean (SD) 1.47 (1.74)
Median (IQR) 1(0-2)
Psychological discomfort Mean (SD) 1.67 (1.82)
Median (IQR) 1(0-4)
Physical disability Mean (SD) 0.56 (1.12)
Median (IQR) 0(0-1)
Psychological disability Mean (SD) 1.14 (1.61)
Median (IQR) 0(0-2)
Social disability Mean (SD) 0.33(0.75)
Median (IQR) 0(0-2)
Handicap Mean (SD) 1.23 (1.51)
Median (IQR) 1(0-2)
All domains Mean (SD) 7.21(7.33)
Median (IQR) 7 (1-10)

FIGURE 2 Estimated mean area under
the curve for “all domains” of OHIP-14 at
different time intervals (AUC1 = 1 week
pre-surgery to 6 months post-surgery,
AUC2 = 6 months to 18 months,

AUC = 18 months to 36 months)

8,00

5,00
4,00

3,00

Mean Score

2,00
1,00
0,00

TABLE 3 Distribution of reported
outcomes during the observation period
according to the Likert scale
Likert scale

Percentage of total

Number of values

AUC1=39.6;

36 months
post-surgery

18 months
post-surgery

6 months
post-surgery

0.63(0.93) 0.84 (1.27) 0.84(1.09)
0(0-1) 0(0-1) 0(0-2)
1.49 (1.67) 1.42(1.78) 1.30(1.66)
1(0-3) 1(0-2) 1(0-2)
1.51(1.88) 1.56 (2.05) 1.77 (2.38)
1(0-2) 1(0-2) 1(0-4)
0.40(0.82) 0.56 (1.52) 0.56 (1.26)
0 (0-0) 0(0-0) 0(0-0)
0.98 (1.41) 0.98(1.71) 1.26(2.00)
0(0-2) 0(0-2) 0(0-2)
0.26 (0.66) 0.37 (0.95) 0.33(0.89)
0 (0-0) 0(0-0) 0(0-0)
0.72(1.37) 1.07 (1.70) 0.91(1.54)
0(0-1) 0(0-2) (0-2)
5.98 (6.90) 6.80 (9.72) 6.95(9.43)
3(1-9) 3(0-10) 3(0-9)
Area Under the Curve
7,90 ‘\ e .
6,00 s
AUC2-76.6
i AUC3=123.7
10 15 20 25 30 35 40
Time Points (months)
“Hardly “Fairly “Very
“Never” ever” “Occasionally” often” often”
0 1 2 3 4
70 16 10 2 1
1695 389 235 57 32
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(Continued)

TABLE 4

Male (n = 19)

p-value

18 months Post-surgery 36 months Post-surgery

6 months Post-surgery

1 week Pre-surgery

.852

0.65)

.032*

1.02)

115

5.92)

0.26

0.37)

0.47

1.21)

3.74

5.58)

0.16

0.69)

0.63

1.22)

3.68

4.91)

0.16

0.82)

0.53

1.31)

3.42

6.08)

0.32

Mean (SD)

Social disability

Median (IQR)
Mean (SD)

1.05

Handicap

Median (IQR)
Mean (SD)

5.47

All domains

Median (IQR)

statistically significant

*

at baseline (1-week pre-surgery), 6-, 18- and 36 months post-surgery.
No significant difference was observed across all four time points in
relation to the seven domains.

The mean score of the total of seven domains of OHIP-14 were
7.2 (SD 7.3), 6.0 (SD 6.9), 6.8 (SD 9.7), 7.0 (9.4) at baseline (pre-
surgery), 6-, 18-, 36-months post-surgery, respectively. No signifi-
cant difference was observed in relation to total domains. Further,
the estimated mean area under the curve in relation to total domain
across different time intervals was 39.6 for baseline to 6 months
post-surgery, 76.6 for 6 to 18 months post-surgery, and 123.7 for 18
to 36 months post-surgery, respectively (Figure 2).

Between the different time points no statistically significant dif-
ferences were observed (Table 2).

On the Likert scale 11 patients reported at least once score 3
(“fairly often”) and 8 patients reported at least once score 4 (“very
often”) over the 3-year study period. The distribution of the reported
answers is presented in Table 3. The OHIP-scores recorded at the
different time intervals according to gender and smoking habits are
presented in Tables 4 and 5.

Specific domains of OHRQoL do not significantly differ across
different time points (pre- and post-surgery) in males (except for
domain “Handicap”) and females (except for domain “Functional
limitation”).

The variables severity and extent of peri-implantitis did not show
any statistical significance in relation to the outcome (data are not

shown).

4 | DISCUSSION

Using the OHRQoL instrument OHIP-14, subjects rated the impact
of their oral health on their quality of life one week before and 6-,
18-, and 36 weeks after peri-implant surgery. Seventy percent of the
total values in the OHIP-14 questionnaire were “0”, implying that
these patients “never” experienced problems related to a specific
OHRQolL-question. This implied that OHRQoL for most patients,
were not influenced by peri-implantitis or the treatment performed.
Abrahamsson et al. (2017) reported that most patients initially, when
receiving the implants, were satisfied with their implant therapy, but
when problems with their implants occurred, the patients became
less positive regarding the care obtained and provided. The results
illuminated the importance of patient-centered communication
in dentistry. Taking the time to listen to what patients have to say
and asking questions with focus on emotional issues strengthen the
therapeutic alliance, with benefits for treatment outcome and satis-
faction with care (Pinto et al., 2012). In the present study, it was es-
sential to spend time explaining to the patients why the peri-implant
surgery was necessary and how it should be carried out. Patients
were also encouraged to seek advisory support from the performing
surgeon if needed.

The domain “Psychological discomfort” had the highest mean
scores, indicating that the discomfort of having peri-implantitis may
be more important than the other domains. Social disability had the

858017 SUOWILLOD 3A 18810 3(dedl|dde ayy Aq peusenob ae sspiie YO ‘8sN JO S9InJ 0§ Akeid18U1UO A8]1M UO (SUOIPUOD-pUe-SWLS) W00 A8 | imAreiq Ut |uo//SdnL) SUORIPUOD PUe SWLB | 8L 88S *[£202/20/9T] Uo AriqiTauliuo A11M ‘080 JO AISBAIUN AQ 96T 1IO/TTTT OT/I0P/W0 A8 | 1M AreIq1 Ul |uo//sdny Wouy papeojumod ‘8 ‘2202 ‘T0S0009T



16000501, 2022, 8, Downloaded from https://onlinelibrary.wiley.com/doi/10.1111/clr.13967 by University Of Oslo, Wiley Online Library on [16/02/2023]. See the Terms and Conditions (https://onlinelibrary.wiley.com/terms-and-conditions) on Wiley Online Library for rules of use; OA articles are governed by the applicable Creative Commons License

m
a)
z (1-0)0 (1-0)0 (1-0)0 (1-0)0 (4O UeIpaIn
m 19€L (8T°T) 650 (v£°0) S¥°0 (¥1°'7)05°0 (£T'1)89°0 (@s) uesiy Ajliqesip [ed130joydAsd
(0-0)0 (0-0)0 (0-0)0 (T-0)0 (4OI) uelpaN
LOT9" (59:0)z€0 (0£°0)Lz0 (ss'0) LZ0 (08°0) T¥°0 (@s) uesiy A3lliqesip |edisAyd
(c-0)o (c-07 (¢-0)0 (€-0)50 (4OI) uelpaiN
08¥T (957 G560 QeI PS T T (S6T)SST (as) uesy }iojuwiodsip [ed130]0YdAsd
(c-07 (c-0) s (¢-0) s (-0t (4OI) uelpaN
€608 (61°T) 60T (9O¥'T)SO'T (991)1€TT (¥S1)CTT (@s) uesiy uted |eaisAyd
(T-0)s0 (T-0)0 (T-0)0 (T-0) 50 (4OI) uelpaiN
868¢C (88°0)€£0 (£9:0)¥S0 (#£0) 050 (To'T) 280 (@s) uesiy uoie3iwi| [euoiduny
v1-dIHO Jo sulpwiop d1jidads
anjeA-d A198.ns-3sod syjuow 9g A1984ns-1sod syjuow g1 A1984ns-3sod syjuow 9 A1984ns-aad oam T

(zg = u) 1xows uoN

(c1-1) & 91-1)¢C (¥T-1) G (01-1)8 (¥OI) uelpay
6689 (¢r'T1) 256 (9cT)E€°6 (052) 08L (062)TL'8 (as) uesiy sutewop ||y
(c-0)0 (c-0)0 (c-00 (c-o)¢ (4OI) uelpay
80z¢e’ (98°T) 611 (€02 er'1 (Ir'1) 060 (89°T) 29T (as) uesiy deoipueH
(0-0)0 (T-0)0 (T-0)0 (1-0)0 (4OI) uelpaN
veel cTT)evo (82°T) 290 (€£°0)€€0 (s£0)ev0 (as) uesiy Alligesip |e1os
(€-0)1T (c-0)0 (e-0)T (€-071 (4OI) velpan
S¥8T (ev'2)S6'T (ecoest (05°1T) 87T (88°T) 29T (as) uesy Axliqesip [ed180joyoAsd
S (0-0)0 (0-0)0 (0-0)0 (1-0)0 (40I) velpajn
m vSeL (99°'1)18°0 (€0'2) 98°0 (€0T)2s0 (8€'T) TL0 (as) ueaiy Ajigesip |edisAyd
m (r-0)1 (r-0) 1 (r-0)z (r-0)¢ (40I) velpan
= cose’ (082) 29T (ssa)e (602) 50T €L1)187 (@s) ues Hojwods|p [ed130|04dAsd
M (¢-01 (c¢-01 (e-0)¢ (e-07T (4OI) uelpaN
m oteL (e8T)£S°T tca oLt (L9T)9LT (€6T)TLT (@s) uesi uted [e21sAyd
m (c-0)0 (c-01 (1-0)0 (c-0)0 (¥OI) uelpay
v_.. Tr1e (82'1)S6°0 (9T ¥T'T (60'T) 920 (86'0)18°0 (as) ueay uonejw| [euopouny
w 1-dIHO Jo suipwop diiads
W anjea-d A1a8ans-3sod syjuow 9g A1984ns-3sod syjuow g1 A1984ns-3sod syjuow 9 A198ans-aad oam T

(TZ = u) Jows Juaiin)

pouiad uoljeAlasqo [e303 ay3 Sulnp sjigey Suiyows 03} SulpJodde sa103s-d|HO Ul SeSueyd uelpaw pue uesjN G 379dV.L



RUSTAND ET AL.

865
CLINICAL ORAL IMPLANTS RESEARCH _W[ LEY:

(Continued)

TABLE 5

Non Smoker (n = 22)

p-value

18 months post-surgery 36 months post-surgery

6 months post-surgery

1 week pre-surgery

9679

0.61)

4546

1.14)

4160

6.37)

0.23

0.35)

0.64

1.24)

4.50

4.96)

0.14

0.59)

0.73

1.34)

4.36

5.92)

0.18

0.23(0.75)

Mean (SD)

Social disability

0(0-0)
0.86(1.25)

Median (IQR)
Mean (SD)

0.55

Handicap

0(0-2)
5.77 (6.60)

Median (IQR)
Mean (SD)

4.23

All domains

4(1-7)

Median (IQR)

lowest mean scores. This might imply that dental implants are well
functioning regardless of a diagnosis of peri-implantitis, and that
the disease, even though it gives you discomfort, may not prevent
social interaction with others. As reported by Romandini, Lima,
et al. (2021), peri-implant diseases are in most cases asymptomatic
and not perceived by the patients. This seems to be observed also
following peri-implantitis treatment.

In general, females had higher mean score than males in all 7 do-
mains. This is in accordance with Araujo et al. (2010) who reported
the oral health impact to be statistically significantly associated with
gender, using the OHIP-14. An impact of gender differences and
perception of OHRQoL has also been reported previously (Pattussi
et al., 2010; Ulinski et al., 2013).

Current smokers had an overall higher mean score on OHIP-14
than non-smokers. To the best of our knowledge, no studies have
assessed the association between smokers and OHRQoL in patients
surgically treated for peri-implantitis. Jansson et al. (2014) reported
that smoking was statistically significantly related to a decrease in
OHRQol in patients with periodontitis. However, there is a lack of
knowledge as to what the association means. Tomar et al. (2011) pro-
posed that cigarette smoking may be either an independent risk fac-
tor for reduced OHRQoL or may serve as a marker for an underlying,
but unidentified factor.

The extent and severity of peri-implantitis might influence the
results. However, due to the low number of participants and the low
OHIP-14 scores, this was not calculated in the present study.

The subjects in this study comprised a selected group of patients
referred to a specialist clinic in periodontology for treatment of peri-
implantitis, and therefore, the results should be interpreted with
caution as the results may not be generalized. In addition, the sub-
jects were referred both from general practice and specialist clinics
to a university clinic. This may affect the patients psychologically,
appreciating that they were well taken care of and given optimal
treatment. In this study the patients have not been charged with any
fee for the surgical treatment nor for the follow-up. It might be spec-
ulated that this might affect their overall satisfaction, feeling that
they were not going to be dissatisfied with a cost-free treatment.

The highest mean OHIP-14 score across all time intervals for
one patient found in this study was 120. The mean values are low
and could indicate that the patients with severe peri-implant dis-
ease still perceived their OHRQolL as good. However, this may also
reflect that the OHIP-14 did not entirely capture the impact of
peri-implantitis in relation to OHRQoL in the present study. The
OHIP-14-instrument suffers from certain limitations such as a
floor effect, which means that most scores accumulate at the bot-
tom of the scale (David Locker & Allen, 2002). This implies that
the OHIP-14 instrument's standard score might not distinguish
between study participants. The high prevalence of subjects with
zero scores in this study may compromise the ability of OHIP-14 to
detect within-subject changes. However, another study discussed
alternatives for assessment of OHRQoL (Ohrn & Jonsson, 2012).
The Geriatric Oral Health Assessment Index (GOHAI) (Atchison &
Dolan, 1990) is an instrument consisting of 12-item questionnaires
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and it is considered a gold standard used in measuring the oral
health impact of the geriatric patients. Ohrn and Jonsson com-
pared the usefulness of the OHIP-14 and GOHAI questionnaire
assessing OHRQolL at the basic examination and after initial den-
tal hygiene treatment. A greater variety in the responses with
the GOHAI questionnaire compared to the OHIP-14 was found.
Hence, the GOHAI questionnaire may be more useful for patients
with periodontal disease. This might also be relevant when scoring
OHRQol of patients treated for peri-implantitis.

5 | CONCLUSIONS

The OHIP-14 measures in the present study were initially low and
stayed low up to three years after peri-implant surgery. This indi-
cates that neither the disease nor the treatment seemed to dete-
riorate the OHRQoL following surgical treatment of peri-implantitis.

AUTHOR CONTRIBUTIONS

Kristin Rustand: Data curation (equal); formal analysis (support-
ing); investigation (equal); software (equal); visualization (lead);
writing - original draft (lead); writing - review and editing (equal).
Anne Merete Aass: Conceptualization (equal); funding acquisition
(lead); methodology (equal); project administration (equal); supervi-
sion (equal); validation (equal); writing - review and editing (equal).
Abhijit Sen: Data curation (equal); formal analysis (lead); software
(supporting). Odd Carsten Koldsland: Conceptualization (equal);
methodology (equal); project administration (equal); supervision
(equal); writing - review and editing (equal).

CONFLICT OF INTEREST

| declare that | have no conflicts of interest to disclose for this article.

DATA AVAILABILITY STATEMENT
The data that support the findings of this study are available from
the corresponding author upon reasonable request.

ORCID
Kristin Rustand "= https://orcid.org/0000-0002-1794-8872

Anne Merete Aass "= https://orcid.org/0000-0003-4288-1304

Abhijit Sen "’ https://orcid.org/0000-0001-9560-4226
Odd Carsten Koldsland "= https://orcid.org/0000-0001-6842-8255
REFERENCES

Abrahamsson, K. H., Wennstrém, J. L., Berglundh, T., & Abrahamsson,
I. (2017). Altered expectations on dental implant therapy; views
of patients referred for treatment of peri-implantitis. Clinical
Oral Implants Research, 28(4), 437-442. https://doi.org/10.1111/
clr.12817

Araujo, A. C., Gusmao, E. S., Batista, J. E., & Cimoes, R. (2010). Impact
of periodontal disease on quality of life. Quintessence International,
41(6), e111-e118.

Atchison, K. A., & Dolan, T. A. (1990). Development of the geriatric oral
health assessment index. Journal of Dental Education, 54, 680-687.

Berglundh, T., Armitage, G., Araujo, M. G., Avila-Ortiz, G., Blanco,
J., Camargo, P. M., Chen, S., Cochran, D., Derks, J., Figuero, E.,
Hammerle, C. H. F.,, Heitz-Mayfield, L. J. A., Huynh-Ba, G., lacono,
V., Koo, K. T., Lambert, F., McCauley, L., Quirynen, M., Renvert,
S., ... Zitzmann, N. (2018). Peri-implant diseases and conditions:
Consensus report of workgroup 4 of the 2017 world workshop on
the classification of periodontal and peri-implant diseases and con-
ditions. Journal of Clinical Periodontology, 45(Suppl 20), S286-5291.
https://doi.org/10.1111/jcpe.12957

Buset, S. L., Walter, C., Friedmann, A., Weiger, R., Borgnakke, W. S., &
Zitzmann, N. U. (2016). Are periodontal diseases really silent?
A systematic review of their effect on quality of life. Journal of
Clinical Periodontology, 43(4), 333-344. https://doi.org/10.1111/
jcpe.12517

Cunha-Cruz, J., Hujoel, P. P, & Kressin, N. R. (2007). Oral health-related
quality of life of periodontal patients. Journal of Periodontal Research,
42(2), 169-176. https://doi.org/10.1111/j.1600-0765.2006.00930.x

Dahl, K. E., Wang, N. J., Skau, 1., & Ohrn, K. (2011). Oral health-related
quality of life and associated factors in Norwegian adults.
Acta Odontologica Scandinavica, 69(4), 208-214. https://doi.
org/10.3109/00016357.2010.549502

Derks, J., Schaller, D., Hakansson, J., Wennstrém, J. L., Tomasi, C., &
Berglundh, T. (2016). Effectiveness of implant therapy analyzed
in a Swedish population: Prevalence of peri-implantitis. Journal
of Dental Research, 95(1), 43-49. https://doi.org/10.1177/00220
34515608832

Graziani, F., & Tsakos, G. (2020). Patient-based outcomes and quality of
life. Periodontology 2000, 83(1), 277-294. https://doi.org/10.1111/
prd.12305

Holst, D., & Dahl, K. E. (2008). Pavirker oral helse livskvaliteten? Tidende,
118(4), 212-218.

Insua, A., Monje, A., Wang, H.-L., & Inglehart, M. (2017). Patient-centered
perspectives and understanding of peri-Implantitis. Journal of
Periodontology, 88, 1153-1162.

Jansson, H., Wahlin, A., Johansson, V., Akerman, S., Lundegren, N., Isberg,
P. E., & Norderyd, O. (2014). Impact of periodontal disease experi-
ence on oral health-related quality of life. Journal of Periodontology,
85(3), 438-445. https://doi.org/10.1902/jop.2013.130188

Koldsland, O. C., & Aass, A. M. (2020). Supportive treatment following
peri-implantitis surgery: An RCT using titanium curettes or chi-
tosan brushes. Journal of Clinical Periodontology, 47(10), 1259-1267.
https://doi.org/10.1111/jcpe.13357

Koldsland, O. C., Scheie, A. A, & Aass, A. M. (2010). Prevalence of peri-
implantitis related to severity of the disease with different degrees
of bone loss. Journal of Periodontology, 81(2), 231-238. https://doi.
0rg/10.1902/jop.2009.090269

Koldsland, O. C., Wohlfahrt, J. C., & Aass, A. M. (2018). Surgical treat-
ment of peri-implantitis: Prognostic indicators of short-term re-
sults. Journal of Clinical Periodontology, 45(1), 100-113. https://doi.
org/10.1111/jcpe.12816

Kordbacheh Changi, K., Finkelstein, J., & Papapanou, P. N. (2019).
Peri-implantitis prevalence, incidence rate, and risk factors: A
study of electronic health records at a U.S. dental school. Clinical
Oral Implants Research, 30(4), 306-314. https://doi.org/10.1111/
clr.13416

Lang, N. P., & Berglundh, T. (2011). Periimplant diseases: Where are we
now? - Consensus of the seventh European workshop on peri-
odontology. Journal of Clinical Periodontology, 38, 178-181. https://
doi.org/10.1111/j.1600-051X.2010.01674.x

Lang, N.P., &Zitzmann, N. U.(2012). Clinical researchinimplant dentistry:
Evaluation of implant-supported restorations, aesthetic and patient-
reported outcomes. Journal of Clinical Periodontology, 39(Suppl 12),
133-138. https://doi.org/10.1111/j.1600-051x.2011.01842.x

Likert, R. (1932). A technique for the measurement of attitudes. Archives
of Psychology, 22(140), 55.

85UB017 SUOLILLIOD BAIFeR1D) 3|edlidde au Aq pausenob a8 s3jole O ‘88N JO S3|NJ oy A%e1q17 8UIIUO AB]1M UO (SUOTHIPUOD-PLE-SWWLS}L0 A8 | IMAIq 1 [euUO//ScIY) SUORIPUOD Pue swie L 8U388S *[£202/20/9T] uo Ariqiauliuo 4811 ‘00 JO AIsienIun A Z96ET IO/TTTT OT/I0P/L0D A8 M A1 1 [oulUO//Sd1y Woi) paPeojuMOQ ‘8 ‘2202 ‘TOS0009T


https://orcid.org/0000-0002-1794-8872
https://orcid.org/0000-0002-1794-8872
https://orcid.org/0000-0003-4288-1304
https://orcid.org/0000-0003-4288-1304
https://orcid.org/0000-0001-9560-4226
https://orcid.org/0000-0001-9560-4226
https://orcid.org/0000-0001-6842-8255
https://orcid.org/0000-0001-6842-8255
https://doi.org/10.1111/clr.12817
https://doi.org/10.1111/clr.12817
https://doi.org/10.1111/jcpe.12957
https://doi.org/10.1111/jcpe.12517
https://doi.org/10.1111/jcpe.12517
https://doi.org/10.1111/j.1600-0765.2006.00930.x
https://doi.org/10.3109/00016357.2010.549502
https://doi.org/10.3109/00016357.2010.549502
https://doi.org/10.1177/0022034515608832
https://doi.org/10.1177/0022034515608832
https://doi.org/10.1111/prd.12305
https://doi.org/10.1111/prd.12305
https://doi.org/10.1902/jop.2013.130188
https://doi.org/10.1111/jcpe.13357
https://doi.org/10.1902/jop.2009.090269
https://doi.org/10.1902/jop.2009.090269
https://doi.org/10.1111/jcpe.12816
https://doi.org/10.1111/jcpe.12816
https://doi.org/10.1111/clr.13416
https://doi.org/10.1111/clr.13416
https://doi.org/10.1111/j.1600-051X.2010.01674.x
https://doi.org/10.1111/j.1600-051X.2010.01674.x
https://doi.org/10.1111/j.1600-051x.2011.01842.x

RUSTAND ET AL.

867
CLINICAL ORAL IMPLANTS I‘\ESEAI‘\CH_WI LEY

Locker, D. (1988). Measuring oral health: A conceptual framework.
Community Dental Health, 5(1), 3-18.

Locker, D., & Allen, P. F. (2002). Developing short-form measures of Oral
health-related quality of life. Journal of Public Health Dentistry, 62(1),
13-20. https://doi.org/10.1111/j.1752-7325.2002.tb03415.x

Ng,S.K.,&Leung, W.K.(2006). Oral health-related quality of life and peri-
odontal status. Community Dentistry and Oral Epidemiology, 34(2),
114-122. https://doi.org/10.1111/j.1600-0528.2006.00267.x

Norum, T. A., Aass, A. M., & Koldsland, O. C. (2019). Pain and morbid-
ity after non-surgical and surgical treatment of peri-implantitis.
Acta Odontologica Scandinavica, 77(8), 624-629. https://doi.
org/10.1080/00016357.2019.1632474

Ohrn, K., & Jonsson, B. (2012). A comparison of two questionnaires
measuring oral health-related quality of life before and after
dental hygiene treatment in patients with periodontal disease.
International Journal of Dental Hygiene, 10(1), 9-14. https://doi.
org/10.1111/j.1601-5037.2011.00511.x

Pattussi, M. P, Peres, K. G., Boing, A. F., Peres, M. A,, & Da Costa, J. S.
D. (2010). Self-rated oral health and associated factors in Brazilian
elders. Community Dentistry and Oral Epidemiology, 38(4), 348-359.
https://doi.org/10.1111/j.1600-0528.2010.00542.x

Pinto, R.Z., Ferreira, M. L., Oliveira, V. C., Franco, M. R., Adams, R., Maher,
C. G., & Ferreira, P. H. (2012). Patient-centred communication is
associated with positive therapeutic alliance: A systematic review.
Journal of Physiotherapy, 58(2), 77-87. https://doi.org/10.1016/
$1836-9553(12)70087-5

Romandini, M., Lima, C., Pedrinaci, I., Araoz, A., Costanza Soldini, M.,
& Sanz, M. (2021). Clinical signs, symptoms, perceptions, and im-
pact on quality of life in patients suffering from peri-implant dis-
eases: A university-representative cross-sectional study. Clinical
Oral Implants Research, 32(1), 100-111. https://doi.org/10.1111/
clr.13683

Romandini, M., Pedrinaci, I., Lima, C., Soldini, M. C., Araoz, A., & Sanz,
M. (2021). Prevalence and risk/protective indicators of buc-
cal soft tissue dehiscence around dental implants. Journal of
Clinical Periodontology, 48(3), 455-463. https://doi.org/10.1111/
jcpe.13417

Sanz, M., & Chapple, I. L. (2012). Clinical research on peri-
implant diseases: Consensus report of working group 4.
Journal of Clinical Periodontology, 39, 202-206. https://doi.
org/10.1111/j.1600-051x.2011.01837.x

Schwarz, F., Derks, J., Monje, A., & Wang, H.-L. (2018). Peri-implantitis.
Journal of Clinical Periodontology, 89, S267-5290. https://doi.
org/10.1002/jper.16-0350

Sharma, P., Yonel, Z., Busby, M., Chapple, I. L., & Dietrich, T. (2018).
Association between periodontal health status and patient-
reported outcomes in patients managed in a non-specialist, general
dental practice. Journal of Clinical Periodontology, 45(12), 1440-
1447. https://doi.org/10.1111/jcpe.13022

Sischo, L., & Broder, H. L. (2011). Oral health-related quality of life:
What, why, how, and future implications. Journal of Dental Research,
90(11), 1264-1270. https://doi.org/10.1177/0022034511399918

Slade, G. D. (1997). Derivation and validation of a short-form oral health
impact profile. Community Dentistry and Oral Epidemiology, 25(4),
284-290. https://doi.org/10.1111/j.1600-0528.1997.tb00941.x

Stanner, J., Klum, M., Parvini, P., Zuhr, O., Nickles, K., & Eickholz, P.
(2017). Discomfort/pain due to periodontal and peri-implant prob-
ing: Implant type and age. Journal of Clinical Periodontology, 44(7),
749-755. https://doi.org/10.1111/jcpe.12741

Tomar, S. L., Pereyra, M., & Metsch, L. R. (2011). Oral health-related
quality of life among low-income adults living with HIV.
Journal of Public Health Dentistry, 71(3), 241-247. https://doi.
org/10.1111/j.1752-7325.2011.00260.x

Ulinski, K. G. B., do Nascimento, M. A, Lima, A. M. C., Benetti, A. R., Poli-
Frederico, R. C., Fernandes, K. B. P, Fracasso, M. L. C., & Maciel,
S. M. (2013). Factors related to oral health-related quality of life
of independent Brazilian elderly. International Journal of Dentistry,
2013, 1-8. https://doi.org/10.1155/2013/705047

WHO. (2020). Oral health. Author https://www.who.int/health-topics/
oral-health/#tab=tab_1

How to cite this article: Rustand, K., Aass, A. M., Sen, A., &
Koldsland, O. C. (2022). Oral health-related quality of life
following peri-implantitis surgery: A prospective study. Clinical
Oral Implants Research, 33, 858-867. https://doi.org/10.1111/
clr.13967

85UB017 SUOLILLIOD BAIFeR1D) 3|edlidde au Aq pausenob a8 s3jole O ‘88N JO S3|NJ oy A%e1q17 8UIIUO AB]1M UO (SUOTHIPUOD-PLE-SWWLS}L0 A8 | IMAIq 1 [euUO//ScIY) SUORIPUOD Pue swie L 8U388S *[£202/20/9T] uo Ariqiauliuo 4811 ‘00 JO AIsienIun A Z96ET IO/TTTT OT/I0P/L0D A8 M A1 1 [oulUO//Sd1y Woi) paPeojuMOQ ‘8 ‘2202 ‘TOS0009T


https://doi.org/10.1111/j.1752-7325.2002.tb03415.x
https://doi.org/10.1111/j.1600-0528.2006.00267.x
https://doi.org/10.1080/00016357.2019.1632474
https://doi.org/10.1080/00016357.2019.1632474
https://doi.org/10.1111/j.1601-5037.2011.00511.x
https://doi.org/10.1111/j.1601-5037.2011.00511.x
https://doi.org/10.1111/j.1600-0528.2010.00542.x
https://doi.org/10.1016/S1836-9553(12)70087-5
https://doi.org/10.1016/S1836-9553(12)70087-5
https://doi.org/10.1111/clr.13683
https://doi.org/10.1111/clr.13683
https://doi.org/10.1111/jcpe.13417
https://doi.org/10.1111/jcpe.13417
https://doi.org/10.1111/j.1600-051x.2011.01837.x
https://doi.org/10.1111/j.1600-051x.2011.01837.x
https://doi.org/10.1002/jper.16-0350
https://doi.org/10.1002/jper.16-0350
https://doi.org/10.1111/jcpe.13022
https://doi.org/10.1177/0022034511399918
https://doi.org/10.1111/j.1600-0528.1997.tb00941.x
https://doi.org/10.1111/jcpe.12741
https://doi.org/10.1111/j.1752-7325.2011.00260.x
https://doi.org/10.1111/j.1752-7325.2011.00260.x
https://doi.org/10.1155/2013/705047
https://www.who.int/health-topics/oral-health/#tab=tab_1
https://www.who.int/health-topics/oral-health/#tab=tab_1
https://doi.org/10.1111/clr.13967
https://doi.org/10.1111/clr.13967

	Oral health-­related quality of life following peri-­implantitis surgery: A prospective study
	Abstract
	1|INTRODUCTION
	2|MATERIAL AND METHODS
	2.1|Study design
	2.2|Study population
	2.3|Treatment and questionnaire
	2.4|OHIP-­14 questionnaire
	2.5|Statistical analyses

	3|RESULTS
	4|DISCUSSION
	5|CONCLUSIONS
	AUTHOR CONTRIBUTIONS
	CONFLICT OF INTEREST
	DATA AVAILABILITY STATEMENT

	REFERENCES


