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Abstract Objectives The aim of this study was to translate and validate the condition-specific
Oral Health Impact Profile (OHIP) in the Croatian cultural context and assess the impact
of periodontal diseases and nonsurgical periodontal therapy on quality of life (QoL).
Materials andMethods A cross-sectional study was carried out on 150 individuals: 50
periodontally healthy, 50 with gingivitis, and 50 with periodontitis who self-adminis-
trated the OHIP. The participants’ age ranged between 18 and 71 years, with the
median age of 45 (34–57) years. Forty-seven percent of the participants were females.
The validity and reliability of the Croatian OHIP version were tested. The impact of
gingivitis and periodontitis on QoL was assessed. Changes in QoL induced by
nonsurgical periodontal therapy in 20 patients with periodontitis were analyzed.
Statistical Analysis Categorical data were presented by absolute and relative fre-
quencies. The normality of the distribution of continuous variables was tested by the
Shapiro–Wilk test. Continuous data were described by the median and the limits of the
interquartile range (IQR). Differences in continuous variables between two indepen-
dent groups were tested with the Mann–Whitney U test, and between three groups
with the Kruskal–Wallis test (post hoc Conover). The Wilcoxon signed-rank test was
used to examine the differences in the total score before and after therapy. All p values
were two-sided. The level of significance was set at alpha of 0.05.
Results The analysis detected a single-factor structure that explained for the 56.9% of
the variance. Cronbach’s alpha value was 0.937, which indicated an excellent internal
consistency. Overall OHIP score reported a strong correlation with the subjective
estimate of periodontal problems (Rho¼0.92; p<0.001). Test–retest reliability was
high (r¼ 0.984; p<0.001). The periodontitis group had the highest OHIP score (28
[23–34]), followed by the gingivitis group (14 [12–20]) and the periodontally healthy
group (9 [5–11]; p< 0.001). Nonsurgical periodontal therapy significantly improved
the QoL in those with periodontitis (p<0.001).
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Introduction

TheWorldHealthOrganization defines quality of life (QoL) as
people’s perception of their position in life in the context of
culture and value systems in which they live and in relation
to their goals, expectations, standards, and concerns.1 Oral
health is an important part of an individual’s well-being, and
oral conditions can alter one’s QoL. Oral health is assessed by
various clinical measures that help evaluate the presence or
progression of a disease. Despite their importance, our focus
should also be on inclusion of the patient’s perception of the
disease in order to provide a comprehensive assessment of
their condition and treatment needs.

Oral health–related quality of life (OHRQoL)measurement
is quite challenging as it is subjective and difficult to inter-
pret and draw a valid conclusion for different cultural con-
texts. It is measured by various types of questionnaires that
assess the impact of oral conditions and diseases on the
patient’s life. Most questionnaires concentrate on functional,
social, and psychological impacts. One of themost commonly
used instruments to measure OHRQoL is the Oral Health
Impact Profile (OHIP). It was developed by Slade and Spencer
in 1994 and consists of 49 items that cover 7 domains.2 In
1997, Slade developed a shorter 14-item form, the OHIP-14.3

The instrument was validated and culturally adapted in
different populations and translated to many languages.
OHIP-14 is a generic questionnaire applicable to a great
number of oral conditions and diseases, including periodon-
tal diseases. Periodontal diseases cause many symptoms
such as bleeding, swollen gums, pain, halitosis, and tooth
mobility, with periodontitis being amajor cause of tooth loss.
The disease has a negative impact on a patient’s function,
comfort, appearance, and self-confidence.4 Three systematic
reviews from 2016, 2017, and 2020 concluded that OHRQoL
is affected by periodontal diseases, especially by severe
stages of periodontitis.5–7 Due to their specificity, some
researchers suggested developing and using a condition-
specific questionnaire in further research on the impact of
periodontal diseases on patients’ QoL.7–9 Two different
condition-specific questionnaires have been developed in
2017: the Oral Health Impact Profile-14 applied to Periodon-
tal Diseases (OHIP-14-PD) byMoral De la Rubia and Franco10

and the Oral Health Impact Profile for Chronic Periodontitis
(OHIP-CP) by He et al.9 OHRQoL measures are suggested to
be implemented in new studies’ design to complement
clinical data.8,11 Upon analyzing the conclusions of the
earlier-mentioned systematic reviews, it can be observed
that they generally fail to use the condition-specific instru-
ments in assessing OHRQoL and that there are very few
studies with such questionnaires so far. Therefore, the aim of

this study was to translate and validate the OHIP-14-PD in
the Croatian cultural context and assess the impact of
periodontal diseases and nonsurgical therapy on QoL.

Materials and Methods

Oral Health Impact Profile Applied to Periodontal
Diseases
The OHIP-14-PD developed by Moral De la Rubia and Franco
was used to measure the impact of periodontal diseases on
patients’ QoL.10 The OHIP-14-PD questionnaire measures
QoL using 14 items. The use of OHIP-14-PD is recommended
as a one-dimensional measure.10 Each item has a set of five
possible answers based on a Likert scale (0¼never; 1¼ al-
most never, 2¼ occasionally, 3¼ frequently; 4¼ very fre-
quently) which describe how frequently the participants
experienced a negative impact of various periodontal con-
ditions on their well-being and QoL in the past 6months. The
overall score is calculated by summing all items and ranges
from 0 to 56 points.

The OHIP-14-PD questionnaire was originally developed in
EnglishandSpanish,10 so ithad tobetranslated toCroatianand
adapted to the Croatian cultural setting and context. It was
translatedandadaptedusing theback-translationtechnique.12

The English version was independently translated to Croatian
by two dentistswhose native language is Croatian, both fluent
in English and one of them specialized in periodontology and
familiarwith theOHRQoL instruments. Following that, a study
group of five members (2 periodontists, 2 periodontology
residents, and 1 oral surgeon), all fluent in English, reviewed
and compared the two drafts and produced a consensus draft
version. This version was back-translated to the English lan-
guage by a native professional translator fluent in both lan-
guages and unfamiliar with the original version. The same
study group reviewed again the items of the forward and
backward translations and compared them to the original
version to check for possible inconsistencies. A final Croatian
version (OHIP-14-PD-CRO; ►Table 1) was created and ap-
proved by the authors and the study group. A pilot study was
caried out on a convenient sample of 20 participants. It was
aimed to verify the semantics, syntax, clarity, and an overall
understanding of the items in the questionnaire. Some minor
linguistic changes were made accordingly.

Subsequently, the psychometric properties, validity, and
reliability of the Croatian version were tested. The face and
content validity have already been assessed during the pilot
study. The structural validity of the questionnaire was
checked by an explanatory factor analysis. Convergent valid-
ity was testedwith the Spearman correlation between OHIP-
14-PD-CRO score and overall score of another scale with

Conclusion The condition-specific Croatian version of the OHIP instrument can be
considered adequate to measure the impact of periodontal diseases on oral health–
related QoL. Periodontal diseases, especially periodontitis, have a negative effect on
the patient's QoL. Nonsurgical periodontal treatment can improve patients’ QoL.
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similar construct measuring a subjective estimation of peri-
odontal problems (bleeding gums, swollen gums, calculus,
tooth mobility). Discriminative validity was assessed by
comparing the scores of the participants by sex, tobacco
smoking, and periodontal status. A group of 30 participants
was asked to complete the questionnaire 2 weeks apart
without any dental intervention to assess the test–retest
reliability calculating the intraclass correlation coefficients
(ICC). Internal consistency was determined by calculating
Cronbach’s alpha and alpha if an item was deleted. Values
greater than 0.75 were considered good, and values greater
than 0.90 indicated excellent reliability.13,14 OHIP-14-PD-
CRO responsivenesswas tested on 20 participants before and
after nonsurgical periodontal treatment.

Participants and Data Collection
The study was performed in accordance with the principles
outlined in the Helsinki Declaration andwas approved by the

Ethics Committee of the Faculty ofMedicine of theUniversity
of Rijeka. All the participants involved in the study were
thoroughly informed about it and they gave a written
consent.

This cross-sectional study was carried out at the Clinic of
Dental Medicine, Clinical Hospital Center Rijeka, Croatia and
at one author’s (AP) private dental practice during the year
2023. A total of 150 participants were recruited among
patients seeking dental treatment or regular checkups. A
stratified sampling method was used during the recruit-
ment. The patients were clinically examined and divided
into three groups based on their periodontal status. The first
group consisted of periodontally healthy patients;
the second group included patients with gingivitis; and the
third group comprised patients with periodontitis. Peri-
odontal health, gingivitis, and periodontitis were diagnosed
according to the criteria outlined in the 2017 Classification of
Periodontal and Peri-Implant Diseases and Conditions.15–18

Table 1 OHIP-14-PD and OHIP-14-PD-CRO

Have you noticed your gums are swollen
and do not look good?

Jeste li primijetili da je Vaše zubno meso
natečeno i ne izgleda dobro?

0 1 2 3 4

Have you had difficulty chewing because
of mobility and change of position of your
teeth?

Jeste li imali poteškoća sa žvakanjem
zbog pomičnosti i promjene položaja
Vaših zuba?

0 1 2 3 4

Have you felt pain in your gums? Jeste li osjećali bol u zubnom mesu? 0 1 2 3 4

Have you had sensitive teeth when
chewing due to cold, hot, or sweet foods
or drinks?

Jesu li Vam zubi bili osjetljivi prilikom
žvakanja ili prilikom konzumacije
hladne/tople/slatke hrane ili pića?

0 1 2 3 4

Have you been worried because of bad
taste in your mouth?

Jeste li bili zabrinuti zbog lošeg okusa u
Vašim ustima?

0 1 2 3 4

Have you felt uncomfortable because of
bad mouth odor?

Jeste li se osjećali nelagodno zbog lošeg
zadaha?

0 1 2 3 4

Has your oral hygiene been inadequate
because of gum bleeding when brushing?

Je li Vaša oralna higijena bila neodgovar-
ajuća zbog krvarenja zubnog mesa tije-
kom četkanja?

0 1 2 3 4

Have you avoided chewing with all your
teeth because of any absence of dental
pieces or accumulation and/or food resi-
due between the teeth?

Jeste li izbjegavali žvakati s pojedinim
zubima zbog nedostatka dijelova zuba ili
zaostajanja hrane između zuba?

0 1 2 3 4

Have you felt sad about the health con-
dition of your teeth and gums?

Jeste li se osjećali tužno zbog stanja Vaših
zuba i zubnog mesa?

0 1 2 3 4

Have you felt embarrassed by the ap-
pearance of your teeth and gums?

Jeste li se osjećali neugodno zbog izgleda
Vaših zuba i zubnog mesa?

0 1 2 3 4

Have you had difficulty doing any daily
activities because of the state of your
teeth or your gum disease?

Jeste li imali poteškoća u obavljanju nekih
svakodnevnih aktivnosti zbog stanja
Vaših zuba ili bolesti zubnog mesa?

0 1 2 3 4

Have you avoided any contact with other
people because of the state of your teeth
or your gum disease?

Jeste li izbjegavali kontakt s drugim lju-
dima zbog stanja Vaših zuba ili bolesti
zubnog mesa?

0 1 2 3 4

Has your general health been affected as
a result of your oral health?

Je li na Vaše opće zdravlje utjecalo
zdravlje Vaše usne šupljine?

0 1 2 3 4

Has your financial situation been affected
by the state of your oral health?

Je li na Vašu financijsku situaciju utjecalo
zdravstveno stanje Vaše usne šupljine?

0 1 2 3 4

Abbreviations: OHIP-14-PD, the Oral Health Impact Profile- 14 applied to Periodontal Diseases; OHIP-14-PD-CRO, the Oral Health Impact profile-14
applied to Periodontal Diseases Croatian version.
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All the participants were asked to anonymously self-admin-
istrate the OHIP-14-PD-CRO questionnaire. For test–retest, a
convenient sample of 30 participants was selected from
among students and acquaintances. For responsiveness test-
ing, 20 patients from the “periodontitis” group filled out the
questionnaire 6weeks after nonsurgical periodontal therapy.
The exclusion criteria were the following: minors, lack of
consent, inability to read and understand the questions,
presence of removable dentures and acute symptomatic
oral problems. Any patient who met the mentioned criteria
was excluded and replaced by the next patient.

Statistical Analysis
Categorical data were presented by absolute and relative
frequencies. The normality of the distribution of continuous
variables was tested by the Shapiro–Wilk test. Continuous
data were described by the median and the limits of the
interquartile range (IQR). Differences in continuous variables
between two independent groups were tested with the
Mann–Whitney U test, and between three groups with the
Kruskal–Wallis test (post hoc Conover). The Wilcoxon
signed-rank test was used to examine differences in the total
score before and after therapy. All p values were two-sided.
The level of significance was set at alpha of 0.05. The
statistical analysis was performed using MedCalc Statistical
Software version 22.006 (MedCalc Software Ltd, Ostend,
Belgium; https://www.medcalc.org; 2023) and the IBM
SPSS Stat. 23 (IBM Corp. Released 2015. IBM SPSS Statistics
for Windows, Version 23.0. Armonk, NY, United States).

Results

Participant’s Characteristics
A total of 150 patients participated in the study. Fifty patients
were periodontally healthy, 50 had gingivitis, and 50 had
periodontitis. Seventy-nine patients (53%) were males and
71 (47%) were females. The participants’ age ranged between
18 and 65 years, with the median age of 43 (31–57) years.
Forty-six subjects (31%)were tobacco smokers. In the sample
for test–retest, the median agewas 25 (24–33) years and 60%
were females. In the sample used for responsiveness testing,
the median age was 45 (37–58) years and 55% were females.

Psychometric Properties of OHIP-14-PD-CRO
Face and content validity was confirmed during the pilot
testing with no major changes to the items. Structural
validity was assessed by explanatory factor analysis using
the Guttman–Kaiser criterion and scree plot. The analysis
detected a single-factor structure, which explained for the
56.9% of the variance. A single-factor structure was retained,
as in the original version of the questionnaire. Convergent
validity was tested, and the OHIP-14-PD-CRO scores
reported a strong correlation with the subjective estimate
of periodontal problems with the Spearman correlation Rho
value of 0.92 (p<0.001). Discriminative validity testing
showed that there were no significant differences in scoring
by subjects compared by sex and tobacco smoking in the
“healthy” and “periodontitis” groups, while in the “gingivitis”

group, nonsmokers and females reported higher frequen-
cies of complains. The instrument demonstrated the ability
to differentiate between the three groups (healthy, gingivi-
tis, periodontitis). Test–retest reliability was high with an
ICC value of 0.984 (95% confidence interval [CI]: 0.967–
0.993; p<0.001). Cronbach’s alpha value was 0.937
(p<0.001), which indicated an excellent internal consisten-
cy. Cronbach’s alpha value was not increased by deleting
any item with values ranging between 0.926 and 0.939, so
all the original items were included in the final version.
Responsiveness tests showed that the questionnaire was
able to detect differences in the subject’s QoL before and
after nonsurgical periodontal therapy. The overall score
before therapy was higher than that after therapy (Wil-
coxon test; p<0.001). Results are presented in ►Fig. 1.

Impact of Periodontal Diseases on QoL
The distribution of responses to each OHIP-14-PD-CRO item
and overall scores in each group are presented in ►Table 2.
The lowest overall score was in the periodontally healthy
group with an average score of 9 (5–11). Both groups with
periodontal disease showed higher overall scores. Patients
with gingivitis had an average score of 14 (12–20), followed
bya significantly higher score of 28 (23–34) in the groupwith
periodontitis (p<0.001;►Fig. 2). In the healthy group and in
the groupwith periodontitis, therewere no differences in the
QoL between male and female patients nor between tobacco
smokers and nonsmokers. In the group with gingivitis,
females felt more uncomfortable about bad breath than
males (p¼0.03). In the same group, nonsmokers declared
that their QoL was more affected by problems with dental
hypersensitivity (p¼0.03), were more concerned about bad

Fig. 1 Overall scores before and after nonsurgical periodontal
therapy.
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taste and breath (p¼0.04 and 0.03, respectively), and miss-
ing dental elements (p¼0.03). Moreover, they reported
being sadder and more embarrassed because of their teeth
or gums (p¼0.01 in both) and they were spending more
money on their oral health compared to smokers (p¼0.02).

Discussion

In this study, results obtained by measuring the OHRQoL
with a condition-specific instrument adapted to the Croatian
cultural context showed that periodontal diseases have an
impact on patients’ QoL and that nonsurgical periodontal
therapy is actually able to improve it. In the last few years,
there has been a shift from traditional clinically based
research to more patient-oriented research, with the
patient’s well-being and QoL in the focus. A systematic
review by Orlandi et al11 suggested that QoL and patient-
based outcomes should be included in future clinical trials
and researches. Moreover, an umbrella review of systematic
reviews regarding periodontal diseases and QoL concluded
that periodontal diseases have a negative impact on QoL and
that periodontal treatment can improve patients’ QoL.7

OHIP-14 is one of the most commonly used instruments
for the evaluation of the effect of oral diseases and conditions
on QoL. It is without any doubt practical to use and widely
researched; however, its generalized items also pose as its
main flaw as they do not take into consideration specific
symptoms of periodontal diseases and the way they affect
QoL. Many authors suggested that a condition-specific in-
strument should be developed and validated for assessment
of the impact of periodontal diseases onQoL to overcome this
drawback.5,7,8,19 In 2017, two different groups of authors
developed instruments specific for periodontal diseases. He
et al9 created the OHIP questionnaire for chronic periodon-
titis andMoral De la Rubia and Franco10 developed the OHIP-
14 applied to periodontal disease. To use the latter on a
Croatian population, it had to be translated, culturally
adapted, and validated. Questionnaires without adequate
psychometric properties should be avoided in research.20,21

To the best of our knowledge, this is the first validation of an
instrument specific for periodontal diseases in our country,
the first study on the impact of periodontal diseases on QoL
in a Croatian population, and one of the very few existing
studies with a periodontal-specific questionnaire in general.
Many previous studies used various types of generic ques-
tionnaires leading to very heterogenous results, which are
difficult to compare, interpret, and draw valid general con-
clusions from.

The explanatory factor analysis of OHIP-14-PD-CRO con-
firmed the single-factor structure of the original version,
which differed from the three-factorial structure of OHIP-
CP and the seven-factor structure of OHIP-14. Reliability
was evaluated by testing internal consistency and test–
retest reliability. Cronbach’s alpha was 0.937. This high
alpha value demonstrates high correlation between the
items. The original OHIP-14-PD and OHIP-CP reported
similar alpha values, 0.928 and 0.936. All three question-
naires reported slightly higher alpha values compared to
various versions of OHIP-14, ranging from 0.85 to 0.93.22

The ICC value of 0.984 showed excellent agreement, with
similar or higher values compared to other question-
naires.9,10,23 However, because of the different methodolo-
gies and instruments, it is difficult to compare the results
between studies.

Table 2 Distribution of responses in the three groups

Median (IQR)

Healthy
(H)

Gingivitis
(G)

Periodontitis
(P)

Item 1 1 (0–1) 2 (1–2) 3 (2–3)

Item 2 0 (0–0) 0 (0–1) 2 (1–3)

Item 3 1 (1–1) 1 (1–2) 2 (2–3)

Item 4 1 (1–2) 2 (1–2) 2 (2–3)

Item 5 1 (0–1) 1 (1–1) 2 (2–2)

Item 6 1 (0–1) 1 (1–2) 2 (2–3)

Item 7 1 (1–1) 2 (1–2) 2 (2–3)

Item 8 1 (0–1) 1 (0–1,25) 2 (2–3)

Item 9 0 (0–1) 1 (1–2) 2 (1–3)

Item 10 0 (0–1) 1 (1–2) 2 (2–2)

Item 11 0 (0–0) 0 (0–0) 1 (0,75–2)

Item 12 0 (0–0) 0 (0–1) 1 (1–2)

Item 13 0 (0–0) 0 (0–0) 1 (1–1)

Item 14 1 (1–2) 2 (1–2) 2 (2–3)

Overall
scorea,b

9 (5-11) 14 (12-20) 28 (23-34)

Abbreviation: IQR, interquartile range.
aKruskal–Wallis test (post hoc Conover test; H/G: p< 0.001; H/P:
p< 0.001; G/P: p< 0.001).

bα¼ 0.05.

Fig. 2 Comparison of overall scores between the three groups.
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OHIP-14-PD-CRO demonstrated good discriminant valid-
ity and was able to differentiate the “healthy,” “gingivitis,”
and “periodontitis” groups with significant differences be-
tween total score means, which is in accordance with other
validation studies.9,10,23 In this study, a population stratified
by periodontal status was used intentionally to compare the
QoL in the three “main” periodontal diagnoses. Many other
studies used convenient samples of general population or
focused on patients with periodontitis, and most systematic
reviews targeted studies with patients with periodontal
diseases (both periodontitis and gingivitis) or periodontitis.
In addition, the few studies with periodontal-specific OHIP
used patients with periodontal diseases or periodontitis
only, with no control group of periodontally healthy individ-
uals. Comparing our results with the results by Moral De la
Rubia and Franco,10 themean value of the overall score in our
sample was slightly lower than that in the Mexican popula-
tion. In the gingivitis group, similar results were obtained. In
the Mexican population, the mean score of the patients with
gingivitis was equivalent to the one in the general population
of adolescents. Meanwhile, in the Croatian population we
could differentiate the periodontally healthy patients from
patients with gingivitis, with the former having lower scores,
suggesting gingivitis also has a negative effect on QoL. These
findingsmay be explained by the cultural differences. In both
studies, patients with periodontitis had the highest scores,
with the Croatian group having higher results. Regarding
smoking, we found no differences between smokers and
nonsmokers in the healthy group and in the group with
periodontitis. These results are in contrast with various
studies that found that smokers had poorer OHRQoL.24–26

This might be explained by the use of a condition-specific
questionnaire and focus on a population with periodontal
problems. Patients with periodontitis havingmore problems
(e.g., pain, discomfort) associated the bad impact on their
QoLmorewith the disease as such thanwith smoking. On the
other hand, healthy patients having less or no problems did
not associate smoking with their OHRQoL. Furthermore, in
the previously mentioned studies, samples with general oral
problems were surveyed with a more general questionnaire
—the OHIP-14. In the gingivitis group, nonsmokers were
sadder/more embarrassed with their teeth and gums and
declared that dental hypersensitivity, bad taste and breath,
and expenses related to oral problems affected their QoL.
This might suggest that in this transitional phase from
periodontal health to periodontitis, nonsmokers are more
concerned about their oral health and their health in general.
Periodontitis causes more disability, handicap, and discom-
fort and has a greater impact on patients’QoL than gingivitis.
The findings in our study, although obtained with a different
questionnaire, confirmed the findings and conclusions by
multiple studies and systematic reviews.5–7,9,10,27

A systematic review from 2013 by Shanbhag et al19

suggested that all forms of nonsurgical periodontal therapy
can improve the OHRQoL of adult patients with periodontal
disease in the short and long term. A more recent systematic
review from 2021 reported a similar conclusion.28

The results obtained in this study show that nonsurgical

periodontal therapy has a beneficial impact on patients’QoL,
which is in accordance with the conclusions of the men-
tioned reviews. Several studies reported the before and after
nonsurgical therapy overall OHRQoL scores29–31; however, a
direct comparison of the scores should be avoided as differ-
ent QoL instruments were used. Such problems could be
avoided by replacing the generic instruments with a specific
instrument.Moreover, a simple comparison of thebefore and
after treatment scores might show paradoxical findings due
to the influence of some nontreatment factors on the
patient’s QoL.28

The main strengths of our study are certainly the use of an
OHIP questionnaire applied to periodontal diseases for QoL
measurement aswell as a stratifiedpopulation that comprised
individuals with different periodontal status (periodontal
health, gingivitis, periodontitis), which enabled us to analyze
as objectively as possible the connection between periodontal
status and its impact on patients’ QoL. Further research with
such instruments on a larger number of patients and in
different populations is recommended to obtain comparable
results between populations as well as to compare data with
already existing data gathered with OHIP-14. Moreover, stud-
ies on a population with periodontitis stratified by stage and
grade with a periodontal-specific OHIP are suggested. Condi-
tion-specific questionnaires should be preferred over generic
ones in future research and patient-based outcomes should be
included in new study designs.

Conclusion

The condition-specific Croatian version of the OHIP-14 instru-
ment can be considered adequate to measure the impact of
periodontal diseases on OHRQoL. Periodontal diseases, espe-
cially periodontitis, have a negative effect on the patient’s
QoL. Nonsurgical periodontal treatment can improve a
patient’s QoL. Further research with questionnaires adapted
for periodontal diseases is recommended.
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