Supplementary materials

Oral Health-Related Quality of Life in Patients with Periodontitis:
A Systematic Review and Meta-Analysis



Table S1. PUbMed SearCh Strategy ... .ceuuiiiuiiiiieiiei ettt et et e e e e s eee e eeen 3

Table S2. EMbase SEarCh Strat@gy ...cu.iviiiiiiiii ettt s e ee e eaeasansansansanaanns 3
Table S3. SCOPUS S€ArCh STrategy ..cuuivuiiuiiiiiiiiiiiiiiii it iie e e et se et s te et eassansansansansensansanns 3
Table S4. Selection criteria defined in @a PECOS sCheme.......ccuiiiiiiiiiiiiiiiiiiiiicicc e 4
Table S5. Quality of the included studies (risk-of-bias), based on the Quality Assessment Tool for
Observational Cohort and Cross-Sectional Studies developed by NHLBI (1) «.couviviiiiiiiiiiiiniinnnnn. 6
Table S6. Detailed characteristics and outcomes of the included studies .........cccccoeveiiiiniennnnene. 7

Table S7. Results of the univariate and bivariate meta-regression analyses for the mean
difference in total OHIP score (periodontitis versus controls), random model ............cccuuenee..e. 17

Figure S1 . Risk-of-bias traffic plot, based on the Quality Assessment Tool for Observational
Cohort and Cross-Sectional Studies developed by NHLBI (1) c.ueeeieniiiiiiiiiiiiiiiii e 19

Figure S2 . Risk of bias due to missing results (funnNelplot) .....ccceueieriiiiiiiiiiiiirieec e 20

Figure S3. Weighted mean difference in severity of impacts (mean OHIP-14 total score) in
periodontitis patients compared to control subjects, meta-analyses in subgroups of studies by
the difference in mean age between P and C groups; only studies with available mean age for P
and C groups WEre iNCLUAEA. ... ..uiuiiiiiiii it ee et eesaeean s e s aneeaesesansansensenssnnses 21

Figure S4 . Prediction line determined by meta-regression for difference in mean age
(periodontitis group versus control group) as an independent variable.........c.ccccovieiiiiiinnnnninn.e. 22

Figure S5 . Prediction line determined by meta-regression for mean age of the sample as an
INAEPENAENT VArIADLE .. cu ittt e e e e e e e e et e rsaneanseneaneanaans 23

Figure S6 . Weighted mean difference in severity of impacts (mean OHIP-14 total score) in
periodontitis patients compared to control subjects, meta-analyses in subgroups of studies by
group with the higher percentage of females; only studies with available percentage of females
for P and C groups Were iNCLUAEd ......cuvniiniiiiiiiii et ee et st s e e e eneenesensensensanaanns 24

Figure S7 . Prediction line determined by meta-regression for difference in percentage of females
(periodontitis group versus control group) as an independent variable.........ccccoeevviiiiiiiininnnnn.n. 25

Figure S8 . Prediction line determined by meta-regression for percentage of females in the
sample as anindependent Variable .. ... aas 26

Figure S9 . Weighted mean difference in severity of impacts (mean OHIP-14 total score) in
periodontitis patients compared to control subjects, meta-analyses in subgroups of studies by
the difference in mean PPD between P and C groups; only studies with available mean PPD for P
and C groups WEre iNCLUAEA........iuiiiiiiii it e et e et e e e se st et sansanseneanesnasns 27

Figure S10 . Prediction line determined by meta-regression for difference in mean probing
pocket depth (periodontitis group versus control group) as an independent variable................ 28

Figure S11 . Prediction line determined by meta-regression for mean probing pocket depth in the

sample as anindependent variable ... e aas 29
Table S8. PRISMA 2020 CheCKLliSt (25)..cuuituniieiiiiiieiie ettt ettt ee e een e eeeeens 30
S (=T =] g Ted= T OSSR 34



Search strategies

Table S1. PubMed search strategy

#1 "oral health impact profile"[all]

#2 ohip[tw]

#3 "oral health related quality of life"[all]

#4 #1 OR#2 OR #3

#5 "Periodontal Diseases"[mh] OR "Periodontitis"[mh] OR Periodontitis[tw] OR Periodontal[tw]
#6 #4 AND #5

Table S2. Embase search strategy

#1 ‘oral health impact profile' AND [embase]/lim

#2 'ohip' AND [embase]/lim

#3 'oral health related quality of life' AND [embase]/lim

#4 #1 OR #2 OR #3

#5 (‘periodontal disease'/exp OR 'periodontitis' OR 'periodontal') AND [embase]/lim
#6 #4 AND #5

Table S3. SCOPUS search strategy

#1 TITLE-ABS-KEY ( "oral health impact profile" )

#2 TITLE-ABS-KEY ( ohip)

#3 TITLE-ABS-KEY ( "oral health related quality of life")
#4 #1 OR#2 OR #3

#5 TITLE-ABS-KEY ( periodontitis OR periodontal )

#6 #4 AND #5




Table S4. Selection criteria defined in a PECOS scheme

PECOS Inclusion criteria Exclusion criteria
Population The general population of adults (218 years — Children or adolescents
old), not selected for any specific — Patients selected according to the specific
disease/condition (with the exception of comorbidity (e.g. diabetes, rheumatoid
periodontitis and gingivitis) or comorbidity disease, malignancy, caries) or physiological
condition (pregnant women, women in post-
partum period)
Exposure Periodontitis, diagnosed based on a definition — Lack of periodontitis group
(group of thatincludes at least probing pocket depth — Inadequate periodontitis definition: definition
exposed (PPD) and clinical attachment loss (CAL), as of periodontitis based on the Community
people) determined by a full-mouth clinical Periodontal Index of Treatment Needs
examination (of all teeth, excluding third (CPITN), the Community Periodontal Index
molars), with at least 4 measurement points (CPI) or Periodontal Screening and Recording
per tooth / Periodontal Screening Index (PSR/PSI),
based solely on CAL or PPD, based solely on
bone loss (BL) in radiographs or based on an
outdated definition from 1999 or before, lack
of periodontitis definition
— Inadequate periodontal examination: partial-
mouth examination, less than 4
measurement points or insufficient
information, no clinical examination (self-
reported periodontitis only, radiographic
assessment only)
— Periodontitis cases mixed with gingivitis
cases (“periodontal diseases” group)
Comparator Patients without periodontitis (i.e., those with — Lack of non-periodontitis group
(control clinically healthy periodontium, gingivitis, or a — Inadequate control group: control group that
group of non- | combination of patients with these conditions) includes patients with stage I/mild or
exposed localized periodontitis
people)
Outcome — Oral Health-Related Quality of Life — OHRQoL tool other than OHIP-14, including
(OHRQoL), as assessed by the Oral Health other OHIP versions (e.g. S-OHIP, OHIP-CP)
Impact Profile (OHIP-14), in both the and other questionnaires (e.g. GOHAI)
periodontitis group and the control group, or | _ Adequate OHIP data not reported and cannot
the difference between these groups be calculated (e.g. publications reporting
— At least one of the following must be reported only median values, p values of between-
(or data that allows for its calculation must group differences or regression analysis
be available): coefficients)

- severity of impacts: the mean OHIP-14 — OHIP data reported without division into
total score (the sum of ordinal responses) adequate periodontitis and non-periodontitis
along with the standard deviation (SD) groups

- prevalence of impacts: the percentage of
study participants reporting ‘fairly often’
or ‘very often’ on one or more items

- extent of impacts: the mean (SD) total
number of items reported “fairly often” or
“very often” by study participants




PECOS

Inclusion criteria

Exclusion criteria

Study design | Cohort, case-control or cross-sectional study

— Non-primary research publication (review,
comment, editorial, opinion)

— Interventional study (in cases of
interventional studies including non-
periodontitis cohort/arm, the inclusion of
baseline OHIP-14 data, treated as cross-
sectional data, were considered?*)

— Case series
— Case report

— Expert panel

Other

Studies published in English or Polish

Meeting abstracts and posters

Results obtained from overlapping populations
(in cases where studies conducted on
overlapping populations were identified, the
results from the larger population were
included in the meta-analysis)”®

* eventually no interventional study was eligible for inclusion; * no publication was excluded for this reason




Table S5. Quality of the included studies (risk-of-bias), based on the Quality Assessment Tool for Observational Cohort and Cross-Sectional Studies
developed by NHLBI (1)

Criteria (exposure: periodontitis; outcome: OHRQoL measured with OHIP-14) AlHabashneh | Botelho | Cataldo | Dikilitas | Eroglu ;:g:: I;ZJSZ’;? Santonocito | Ustaoglu

Response options: Yes/No/CD/NA/NR 2012 (2) 2020(3) | 2024(4) | 2024 (5) | 2023 (6) 7) @) 2021 (9) 2019 (10)
1. Was the research question or objective in this paper clearly stated? Yes Yes Yes Yes Yes Yes Yes Yes Yes
2. Was the study population clearly specified and defined? Yes Yes Yes Yes Yes Yes Yes Not Yes
3. Was the participation rate of eligible persons at least 50%? CD CD CD CD CD CD CD CD CD
4. Were all the subjects selected or recruited from the same or similar populations

(including the same time period)? Were inclusion and exclusion criteria for beingin Yes Yes Yes Yes Yes Yes Yes CD Yes
the study prespecified and applied uniformly to all participants?

5. Was a sampl.e size justification, power description, or variance and effect No No* Yes Yes Yes No Yes Yes Yes
estimates provided?

6. For the analyses. in this paper, were the exposure(s) of interest measured prior to cD cD cD Yes cD No No Yes Yes
the outcome(s) being measured?

7. Was the timeframe sufficient so that one could reasonably expect to see an cD cD cD cD cD cD cD cD cD

association between exposure and outcome if it existed?

8. For exposures that can vary in amount or level, did the study examine different
levels of the exposure as related to the outcome (e.g., categories of exposure, or Yes Yes No No Yes Yes No No No
exposure measured as continuous variable)?

9. Were the exposure measures (independent variables) clearly defined, valid,

Y Ye Ye Y Ye Ye Y D Y
reliable, and implemented consistently across all study participants? es s s es s s es C es

10. Was the exposure(s) assessed more than once over time? NA NA NA NA NA NA NA NA NA

11. Were the outcome measures (dependent variables) clearly defined, valid,

reliable, and implemented consistently across all study participants? ves ves ves ves ves ves ves ves ves
12. Were the outcome assessors blinded to the exposure status of participants? CD CD CD Yes CD Yes CD CD Yes
13. Was loss to follow-up after baseline 20% or less? NA NA NA NA NA NA NA NA NA
14..V\./ere key potential c.onfou.ndmg variables measured and adjusted statistically for Yes No Yes No No No No Yes No
their impact on the relationship between exposure(s) and outcome(s)?

[ ” . - - - - 1 - -
QUALITY RATING (based on the nb of “Yes” answers: 0-4 - Poor, 5-9 - Fair, 10-14 Fair Fair Fair Fair Fair Fair Fair Fair Fair

Good)
Abbreviations: CD - cannot determine; NA - not applicable; NR - not reported

* sample size justification, given in the separate paper (11), pertained to the broader sample than Botelho 2020 analysis (3); * only groups defined according to AAP 2007 and analyses pertaining to those
groups were considered; T only "PD" and "Healthy" groups were considered; $ source population of the control group is unclear and reported mean age is inconsistent with the eligibility criteria; £ only "Chronic
periodontitis" and "Gingivitis" groups were considered




Table S6. Detailed characteristics and outcomes of the included studies

Technology in Irbid, Jordan;
university students, employees,
and their families who are insured,
the general population of north
Jordan, employees of the
government.

Inclusion criteria:

e 18yearsorolder
e atleast 15 teeth present
Exclusion criteria:

e presence of a mental or
psychological disorder or use
of antipsychotic medication

e need for antibiotic coverage
during routine dental
procedures

e presence of removable
dentures

e presence of carious lesions or
symptomatic oral lesions

Examined sites per
tooth: 4 (mesiofacial,
midfacial,
distofacial,
mesiolingual,
midlingual,
distolingual)
OHIP-14
administration:
personal interview
OHIP-14 version:
Arabic, linguistically
and culturally
adapted for the
purpose of the study,
no previous
validation

OHIP-14 data
validation: Y (face
validity, content
validity,
comprehensiveness,
test-retest reliability,
item internal
consistency, item

24 mm and CAL =23
mm.

The severity of
chronic periodontitis
was classified as
mild (attachment
loss of 1to 2 mm),
moderate
(attachment loss of 3
to 4 mm), and severe
(attachment loss of 5
mm or more)
[according to (12)].

N =233 (79 mild / 93
moderate / 61 severe)

n

3)

Study Design, Study population Details of the Periodontitis Non-periodontits Reported outcomes of OHIP-
(country) sampling clinical group/s group/s 14 assessment in
examination and periodontitis and control
OHRQoL groups:
assessment 1) Severity of impacts
2) Prevalence of impacts
3) Extent of impacts
Al Habashneh Cross- Source population: patients Examiner calibration: | Periodontitis was Chronic gingivitis 1) Mean (SD) total OHIP-14
2012 (2) sectional; referred to dental clinics at the unclear defined as the N=167 score in gingivitis, mild
(Jordan) systematic Department of Periodontology at Examined teeth: all presence of four or periodontitis, moderate
random the Dental Teaching Center of teeth, excluding third | more teeth with one periodontitis and severe
sample Jordan University of Science and molars site or more with PPD periodontitis groups: 9.53

(7.12),8.93 (6.61), 12.55
(7.35), 15.57 (7.49). The
average OHIP-14 score was
significantly (p < 0,05) higher
in patients with severe or
moderate periodontitis than
in patients with chronic
gingivitis or mild
periodontitis (the
comparison was adjusted
for age, sex, years of
education, medical
illnesses, smoking status,
and family income; the test
not reported).

FOVO was reported on 21
items by 32,9% of patients
with gingivitis, 31.6%
patients with mild
periodontitis, 53.8%
patients with moderate
periodontitis and 63.9%
patients with severe
periodontitis.

NR




Study Design, Study population Details of the Periodontitis Non-periodontits Reported outcomes of OHIP-
(country) sampling clinical group/s group/s 14 assessmentin
examination and periodontitis and control
OHRQoL groups:
assessment 1) Severity of impacts
2) Prevalence of impacts
3) Extent of impacts
discriminant validity,
internal consistency
[Cronbach’s alpha
=0.70])
Botelho 2020 (3)| Cross- Source population: the Study of Examiner calibration: | Cases of Patients categorised 1) Mean (SD) total OHIP-14
[SoPHIAS sectional; Periodontal Health in Almada- Y periodontitis as “healthy” in the score in “no disease”,
substudy] random Seixal (SoPHIAS), a population- Examined teeth: all according to the assessment of the “localized periodontitis” and
(Portugal) sample, based representative study, with a fully erupted teeth, AAP/EFP consensus severity and as “no” “generalized periodontitis”
geographically | target population living in the excluding third (2017): interdental in the assessment of groups: 7.15(10.35), 7.51
stratified municipalities of Almada and CAL 22 non-adjacent | the extent of (9.81),8.42(10.98); p =

Seixal (Portugal). In the Botelho
2020 a subset of participants of the
SoPHIAS study with 65 years old or
over was studied.

Inclusion criteria: 65 years or over
Exclusion criteria: none

molars, implants and
retained roots

Examined sites per
tooth: 6
(mesiobuccal,
buccal, distobuccal,
mesiolingual,
lingual, and
distolingual)
OHIP-14
administration: self-
administered
OHIP-14 version:
Portuguese,
previously validated
(13)

OHIP-14 data
validation: N

teeth, or buccal or
oral CAL 23 mm with
PPD >3 mm s
detectable at =22
teeth.

Staging according to
severity and extent
(AAP/EFP consensus,
2017). For the
severity, interdental
CAL at site of greatest
loss of -2 mm, 3-4
and 25 was
considered as mild
(stage 1), moderate
(stage 2), and severe
(stage 3 and stage 4),
respectively. For the
extent, a case was
described as
localized (<30% of
teeth involved),
generalized (230% of

periodontitis.
N=172

0,178 (Kruskal-Wallis test).
Mean (SD) total OHIP-14
score in stage “0 (healthy)”,
“1 (mild periodontitis)”, “2
(moderate periodontitis)”
and “3 (severe/advanced
periodontitis)” groups: 7.2
(10.3),6.3(8.9),7.1(9.2),9.9
(12.2); p = 0,225 (Kruskal-
Wallis test).

2) NR

3) NR




Study Design, Study population Details of the Periodontitis Non-periodontits Reported outcomes of OHIP-
(country) sampling clinical group/s group/s 14 assessmentin
examination and periodontitis and control
OHRQoL groups:
assessment 1) Severity of impacts
2) Prevalence of impacts
3) Extent of impacts
teeth involved) or
molar/incisor
pattern.
N =420 (142
localized / 278
generalized; 84 stage
I, 156 stage Il, 180
stage Ill)
Cataldo 2024 (4)| Case-control; | Source population: individuals who | Examiner calibration: | Presence of 2 or more | <10% of bleeding 1) Mean (SD) total OHIP-14
(Brazil) random attended a Dental School Clinic; Y teeth with at least 1 sites with probing score in “periodontitis” and
sample periodontitis patients were Examined teeth: full- | observable buccalor | depths <3 mm and “control” group: 19.1 (11.2),

randomly selected at the
Periodontics and Dentistry Clinics.

Inclusion criteria: 35-70 years
Exclusion criteria:

e smoking

e presence of diabetes, mental
disorders or any systemic
conditions

e periodontal treatment for at
least 1 year

e pregnancy, lactation

e use of prostheses and/or
orthodontic appliances

e treatment with anti-depressive
or undergoing psychological
treatment, antibiotic, or anti-
inflammatory medication for at
least 6 months

mouth examination,
further details not
reported

Examined sites per
tooth: 6

OHIP-14
administration:
unclear

OHIP-14 version:
Brazilian, previously
validated (14)
OHIP-14 data
validation: N

interproximal site
with a clinical
attachment loss
(CAL)23 mmand a
periodontal probing
depth (PPD) >3 mm.
Bone loss was
confirmed by
radiographic
examination.

N =50

absence of
detectable
attachment and/or
bone loss (“gingival
health” according to
Chapple 2018).

N =50

7.8 (7.3). The OHIP-14 total
score demonstrated a
significant positive
association with
periodontitis in the
unadjusted univariate
logistic regression analysis
(OR=1.15; p<0.001; 95%
Cl: 1.08-1.22) and in the
adjusted multiple binary
logistic regression
(OR=1.17; p<0.0001; 95%
Cl:1.08-1.226; controlled
for age, education and
anxiety).

2) NR

3) NR




Study Design, Study population Details of the Periodontitis Non-periodontits Reported outcomes of OHIP-
(country) sampling clinical group/s group/s 14 assessmentin
examination and periodontitis and control
OHRQoL groups:
assessment 1) Severity of impacts
2) Prevalence of impacts
3) Extent of impacts
Dikilitas 2024 Cross- Source population: individuals Examiner calibration: | Stage | periodontitis: Three non- 1) Mean (SD) total OHIP-14
(5) (Turkey) sectional; selected from the patients who Y Interdental CAL 1- periodontits groups score in “clinical
sampling applied to Usak University Oraland | Examined teeth: all 2 mm, radiographic (according to (17)): periodontal health with
method not Maxillofacial Radiology clinic for teeth bone loss <15%, PPD 1) clinical intact periodontium”,
described routine clinical examination. Examined sites per <4 mm and no tooth periodontal “clinical periodontal health
Inclusion criteria: tooth: 6 loss due to health with with reduced periodontium”,
periodontitis intact “gingivitis” and “stage |

e 18 yearsorolder
e systemically good health
Exclusion criteria:

e current and former smokers

e diabetes

e cardiovascular or
immunological diseases

e individuals who took any drug
that could affect periodontal
status

OHIP-14
administration: self-
administered
OHIP-14 version:
Turkish, previously
validated (15)
OHIP-14 data
validation: N

(according to (16)).
N =36

periodontium:
BOP <10%, PPD
<3 mm, no
attachment or
radiographic
bone loss (N =
44)
clinical
periodontal
health with
reduced
periodontium:
PPD <3 mm, or
PPD <4 mm with
no site 24 mm
with bleeding on
probing (N = 42)
3) gingivitis: BOP
score 210% and
no attachment
or radiographic
bone loss (N =
44)
Total N=130

)

periodontitis” groups:
1.09 (1.58), 2.95 (2.58),
11.61(3.21), 13.03 (3.47).
Statistically significant
differences (p < 0,001; the
test not reported): “clinical
periodontal health with
intact periodontium” versus
“clinical periodontal health
with reduced periodontium?”,
“gingivitis” and “stage |
periodontitis”; “clinical
periodontal health with
reduced periodontium”
versus “gingivitis” and
“stage | periodontitis™.

2) NR

3) NR

10



Study Design, Study population Details of the Periodontitis Non-periodontits Reported outcomes of OHIP-
(country) sampling clinical group/s group/s 14 assessmentin
examination and periodontitis and control
OHRQoL groups:
assessment 1) Severity of impacts
2) Prevalence of impacts
3) Extent of impacts
Eroglu 2023 (6) | Cross- Source population: individuals Examiner calibration: | Periodontitis: the Clinical gingival 1) Mean (SD) total OHIP-14
(Turkey) sectional; selected from among individuals Y detection of health: <3 mm score in “gingival healthy”
random who presented to Necmettin Examined teeth: all interdental clinical probing depth and and “periodontitis” groups:
sample Erbakan University Faculty of teeth except for the attachment loss <10% bleeding site 7,71(9,01) and 11,39

Dentistry Department of
Periodontology.

Inclusion criteria:

e 18-65years
e diagnosis of healthy gingiva or
periodontitis (according to (18))
Exclusion criteria:

e sleepapnea

e <20 teeth (excluding third
molars and retained roots)

e periodontal treatmentin the
last year

e acute dental conditions that
required urgent care, including
abscesses and cellulitis, or
diseases impacting the
jawbones, such as cysts and
neoplasms

e concomitant medical
conditions (e.g., diabetes,
cardiovascular diseases,
hypertension, or
hypercholesterolemia) or
active infectious/ inflammatory
diseases (e.g., HIV, hepatitis,
tuberculosis, rheumatoid
arthritis, allergies, or asthma)

e pregnant or lactating females

third molars

Examined sites per
tooth: 6

OHIP-14
administration: self-
administered
OHIP-14 version:
Turkish, previously
validated (15)
OHIP-14 data
validation: Y (internal
consistency
[Cronbach’s alpha
20.70])

(CAL) in22 non-
adjacent teeth or
buccal CAL of more
than 3 mm with a
probing depth of =23
mm in 22 teeth
(according to 2017
World Workshop on
the Classification of
Periodontal and Peri-
Implant Diseases and
Conditions, (16)).
The diagnosed
periodontitis was
classified on the
basis of the stage and
grade system (16).

N =93 (13 stage |/ 31
stage Il / 37 stage lll /
12 stage IV; 7 grade A
/42 grade B/ 44
grade C)

(according to 2017
World Workshop on
the Classification of
Periodontal and Peri-
Implant Diseases
and Conditions,
(17)).

N =31

(13,15); p=10,038
(independent sample t-test).
Mean (SD) total OHIP-14
score by periodontitis stage:
“gingival healthy” - 7,71
(9,01) / stage | - 13.00
(16.51) / stage Il - 10.39
(12.30) / stage 111 - 10.78
(12.55) / stage IV-14.17
(12.52); p=0,514 (one-way
ANOVA test). Mean (SD)
total OHIP-14 score by
periodontitis grade: “gingival
healthy” - 7,71 (9,01) / grade
A-15.14(18.99)/ grade B -
10.05(13.33) / grade C -
12.27 (11.63); p = 0,306
(one-way ANOVA test).

2) NR

3) NR
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Study Design, Study population Details of the Periodontitis Non-periodontits Reported outcomes of OHIP-
(country) sampling clinical group/s group/s 14 assessmentin
examination and periodontitis and control
OHRQoL groups:
assessment 1) Severity of impacts
2) Prevalence of impacts
3) Extent of impacts
e malignancy
e treatment with systemic
antibiotics, corticosteroids
and/or immunosuppressive
agents within 3 months prior to
periodontal examination
e psychiatric, mental or physical
disability
e depression and accordingly
used antidepressants
Fuller 2020 (7) Case-control; | Source population: Cases were Examiner calibration: | 1) Mild periodontitis, “No periodontitis” 1) Mean (SD) total OHIP-14
(United sampling recruited from patients referred to Y according to AAP according to AAP score in “no perio”, “mild
Kingdom) method not the Eastman Dental Hospital, Examined teeth: full- | 2007 definition (20, 2007 (21) perio” and “moderate to
described University College London by mouth examination, 21),N=93 N =138 severe perio” groups: 5.20

general dental practitioners.
Periodontally healthy controls were
recruited among patients referred
to other Departments of the same
hospital.

Inclusion criteria: not stated
Exclusion criteria:

e known systemic diseases
(cardiovascular, respiratory,
renal, malignancy, etc)

e history and/or presence of any
other infections

e systemic antibiotic treatment
in the preceding 3 months

e long-term treatment with any
medication suspected to affect
the periodontium (eg non-

further details not
reported

Examined sites per
tooth: 6

OHIP-14
administration:
unclear

OHIP-14 version:
original (English),
previously validated
(19)

OHIP-14 data
validation: unclear

2) Moderate-to-
severe periodontitis,
according to AAP
2007 definition (21),
N =240

Total N =333

(6.62),8.94 (7.61),14.89
(10.76); p <0,001 (ANOVA).
FOVO reported on 21 item in
“no perio”, “mild perio” and
“moderate to severe perio”
groups [n (%)]:12 (8.7%), 20
(21.5%), 129 (53.8%); p <
0,001 (chi-square test).

3) NR

2
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Study Design, Study population Details of the Periodontitis Non-periodontits Reported outcomes of OHIP-
(country) sampling clinical group/s group/s 14 assessmentin
examination and periodontitis and control
OHRQoL groups:
assessment 1) Severity of impacts
2) Prevalence of impacts
3) Extent of impacts
steroidal anti-inflammatory
drugs)
e pregnant or lactating females
e <20teeth present
Mishra 2023 (8) | Cross- Source population: individuals Examiner calibration: | Generalized stage Periodontally healthy | 1) Mean (SD) total OHIP-14
(India) sectional; recruited from Maitri College of Y 1/1II/1V periodontitis controls score in “periodontits” and
sampling Dentistry and Research Center Examined teeth: all (according to the N =50 “healthy” group: 17.02
method not (MCDRC), Anjora, Durg, teeth except for the World Workshop on (9.99) and 6.32 (5.59);
described Chhattisgarh, India. third molars the Classification of significantly different by the

Inclusion criteria:

e atleast 20 teeth excluding the
third molars

e patients with generalized
periodontitis or periodontally
healthy

Exclusion criteria:

e any coexisting systemic
diseases or inflammatory
conditions

e periodontal therapy or
antibiotic/anti-inflammatory
therapy for the past six months
prior to the examination

e pregnant women, and lactating
mothers

Examined sites per
tooth: 6
(mesiobuccal, mid-
buccal, distobuccal,
distolingual/palatal,
mid-lingual/palatal,
and
mesiolingual/palatal)
OHIP-14
administration: self-
administered
OHIP-14 version:
Hindi, previously
validated (22)
OHIP-14 data
validation: Y (internal
consistency
[Cronbach’s alpha
20.70]; the expected

Periodontal and Peri-
Implant Diseases and
Conditions 2017
criteria, (18))

N =50

Post-Hoc Dunn’s test using
a Bonferroni corrected alpha
of 0.0083.

2) NR

3) NR
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Study Design, Study population Details of the Periodontitis Non-periodontits Reported outcomes of OHIP-
(country) sampling clinical group/s group/s 14 assessmentin
examination and periodontitis and control
OHRQoL groups:
assessment 1) Severity of impacts
2) Prevalence of impacts
3) Extent of impacts
set of four
dimensions [oral
function, orofacial
appearance,
orofacial pain and
psychosocial
impact] was
identified)
Santonocito Case-control, | Source population: patients with Examiner calibration: | Periodontitis, Patients matched for 1) Mean (SD) total OHIP-14
2021 (9) matched periodontitis who referred to the Y according to EFP/AAP | age and gender to score in “periodontits” and
(Italy) controls (age, | School of Dentistry at the Examined teeth: 2017 consensus periodontitis group, “control” groups: 11.89 (2.5)
gender); University of Catania, Italy and each tooth, further definition* with no history of and 6.89 (2.1); p = 0,001 (t-
sampling matched controls. details not reported N =55* periodontal disease test). Periodontitis was a
method not Inclusion criteria: Examined sites per N = 56* significant risk factor for
described o 18-50years tooth: 6 higher OHIP.globglscores in
e 220 teeth present OHIP-14 the mul.tlvarlate llpear
. regression analysis (p =
Exclusion criteria: 7adm|n|§trat|or1: face- 0.006, B =
e psychiatric disorders to-face interview -4.044,SE=1.478,B =-
e drugabuse OHIP-14 version: 0.254, 95% confidence
¢ taking sedative, anxiolytic or Italian, previously interval -6.442 to -1.235;
analgesic drugs up to a week validated (23) controlled for schooling
earlier OHIP-14 data years, smoking habits, pain
e pregnancy or breastfeeding validation: N in Numerical Rating Scale,
e acute dental or periodontal periodontal indexes,
condition number of missing teeth).
2) NR
3) NR
Ustaoglu Cross- Source population: individuals Examiner calibration: | 1) Generalized Gingivitis: cases with 1) Mean (SD) total OHIP-14
2079 (10) sectional; recruited from the patient pool of Y chronic periodontitis: | BOP at equal or more score in “generalized
(Turkey) sampling the Department of Periodontology cases who has 4 or than 20% of the sites chronic periodontits” and
method not at the University of Bolu Abant izzet more than 4 teeth in and Gl 21, with no “gingivitis” groups: 13,53
described Baysal. each jaw with PD of sites with PD and (9.38) and 7.06 (5.03).
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Study
(country)

Design,
sampling

Study population

Details of the
clinical
examination and
OHRQoL
assessment

Periodontitis
group/s

Non-periodontits
group/s

Reported outcomes of OHIP-
14 assessmentin
periodontitis and control
groups:

1) Severity of impacts

2) Prevalence of impacts

3) Extent of impacts

Inclusion criteria:

e ability to understand verbal or
written instructions

e no use of systemic
medications (ie, muscle
relaxants, anti-inflammatory
medications, sedatives and
narcotic analgesics) within the
past 3 months

Exclusion criteria:

e pregnancy or lactation

e age<18years

e systemic diseases that
influence periodontal tissues

Examined teeth: all
teeth except third
molars

Examined sites per
tooth: 6

OHIP-14
administration: face-
to-face interview
OHIP-14 version:
Turkish, no reference
given, information on
previous validation
lacking

OHIP-14 data
validation: Y (internal
consistency
[Cronbach’s alpha
=0.70])

25 mm, CAL of 24
mm, BOP at more
than 80% of the
proximal sites and
radiographic
evidence of
interproximal bone
loss

N=114

2) Generalized
aggressive
periodontitis:
patients less than 35
years of age, with
more than 20 teeth,
have more than 8
teeth with a PD of
more than 5 mm
(three of teeth must
be other than first
molar or incisor), with
CAL of more than 3
mm, and the cases
where clinical
diagnosis was
confirmed by the
presence of
interproximal bone
loss on radiographic
examination

N=100"

CAL more than 3 mm
or bone loss

N =109

2) NR
3) NR

Abbreviations: AAP - American Academy of Periodontology; BOP - bleeding on probing; CAL - clinical attachment loss; Cl - confidence interval; EFP - European Federation of Periodontology; FOVO - “fairly
often” or “very often”; N — no; NR - not reported; OR — odds ratio; PPD — probing pocket depth; SD - standard deviation; SE — standard error; Y - yes
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~ generalized aggressive periodontits group was not included in the meta-analyses; * due to inconsistencies in the publication, the information was confirmed through personal communication with the
corresponding author
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Table S7. Results of the univariate and bivariate meta-regression analyses for the mean difference in total OHIP score (periodontitis versus controls),

random model

. No of P?mt Standard p-value 95% confidence
Analysis Parameter . estimate Z-value . .
studies .. error (2-sided) interval
(B coefficient)
o Intercept 11.468 3.5691 3.213 4.473;18.463
Univariate: age 8
Mean age (sample) [years] -0.115 0.0764 -1.503 0.133 -0.265; 0.035
Univariate: age Intercept 5 7.35 1.8139 4.052 3.795; 10.905
difference Mean difference in age (P vs C) [years] 0.079 0.2076 0.382 0.703 -0.328; 0.486
o Intercept 3.952 10.9669 0.36 -17.543; 25.446
B'Va;'i?::r'eang; age Mean age (sample) [years] 5 0.076 0.2283 0.334 0.738 -0.371; 0.524
Mean difference in age (P vs C) [years] 0.126 0.3205 0.393 0.694 -0.502;0.754
o Intercept -0.431 8.4141 -0.051 -16.922; 16.061
Univariate: sex 8
Mean percentage of females (sample) 0.114 0.1493 0.766 0.444 -0.178; 0.407
Univariate: sex Intercept 6 6.42 0.832 7.717 4.79; 8.051
difference Mean difference in percentage of females (P vs C) 0.337 0.0944 3.575 <0.001 0.152; 0.522
Intercept 7.019 6.3461 1.106 -5.419; 19.457
Bivariate: sex,
. Mean percentage of females (sample) 6 -0.009 0.115 -0.082 0.935 -0.235; 0.216
sex difference
Mean difference in percentage of females (P vs C) 0.335 0.1177 2.844 0.004 0.104; 0.565
o Intercept -2.7 2.7644 -0.977 -8.118;2.718
Univariate: PPD 9
Mean PPD (sample) [mm] 3.088 0.9467 3.262 0.001 1.233;4.944
Univariate: PPD Intercept 5 0.23 1.8581 0.124 -3.412; 3.872
difference Mean difference in PPD (P vs C) [mm] 3.741 1.0105 3.702 <0.001 1.76;5.721
Intercept 3.044 4.5994 0.662 -5.971;12.059
Bivariate: PPD, .
PPD difference Mean PPD (sample) [mm] 5 -1.274 1.9021 -0.67 0.503 -5.003; 2.454
Mean difference in PPD (P vs C) [mm] 4.426 1.4586 3.034 0.002 1.567;7.284

Abbreviations: C — control group; no — number; P — periodontitis group; PPD - probing pocket depth
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Figure S1 . Risk-of-bias traffic plot, based on the Quality Assessment Tool for Observational Cohort and Cross-Sectional Studies developed by NHLBI (1)
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The risk-of-bias plot was generated using the robvis tool (24)



Figure S2 . Risk of bias due to missing results (funnel plot)
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Figure S3. Weighted mean difference in severity of impacts (mean OHIP-14 total score) in periodontitis patients compared to control subjects, meta-
analyses in subgroups of studies by the difference in mean age between P and C groups; only studies with available mean age for P and C groups were
included

Study Age difference (P vs C)[y] N Periodontitis N Controls Weight [%] MD (95% ClI)

Mean age in P group higher by >10 years

Ustaoglu 2019 15,5 114 109 78.1 —.'—: 6.47 (4.51; 8.43)
Cataldo 2024 11,6 50 50 21.9 5—-— 11.30(7.59; 15.01)
) 7.53(5.79;9.26),
0, . - 2= 0,
WMD (95% ClI) [fixed; p = 0.0240, 12 = 80.4%] 164 159 n/a ‘ b <0.0001

Mean age in P group higher by 1-5 years

Dikilitas 2024 (P vs pooled C) 3,59 36 130 82.8 I 7.78 (6.33; 9.23)
Mishra 2023 3,37 50 50 17.2 ; = 10.70(7.53;13.87)
) . 8.28 (6.96; 9.60),
0, - 2= 0,
WMD (95% Cl) [fixed; p =0.1006, 12 = 62.9%] 86 180 n/a ‘ p<0.0001
Mean age in P group higher by <1 year
Santonocito 2021 0,6 55 56 100 - 5.00 (4.14; 5.86),
p<0,0001
Total
_ _ 7.80(5.67;9.93),
o . 2= 0, ‘
WMD (95% CI) [random; p < 0.0001, |12 =85.3%] 305 395 n/a ‘ ‘ ‘ ‘ p<0.0001
0 5 10 15 20

WMD - weighted mean difference; MD — mean difference; Cl - confidence interval; N/A — not applicable; P — periodontitis; C — control



Figure S4 . Prediction line determined by meta-regression for difference in mean age (periodontitis
group versus control group) as an independent variable
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Figure S5 . Prediction line determined by meta-regression for mean age of the sample as an
independent variable
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Figure S6 . Weighted mean difference in severity of impacts (mean OHIP-14 total score) in periodontitis patients compared to control subjects, meta-
analyses in subgroups of studies by group with the higher percentage of females; only studies with available percentage of females for P and C groups were
included

Study Diffin % of fem (Pvs C) N Periodontitis N Controls Weight[%] MD (95% CI)
Percentage of females higher in P vs C group
Cataldo 2024 14,0% 50 50 16.9 : = 11.30(7.59; 15.01)
Mishra 2023 4,0% 50 50 23 : L 10.70(7.53;13.87)
Ustaoglu 2019 3,9% 114 109 60.1 . : 6.47 (4.51; 8.43)
" 8.26 (6.74;9.78),
0, = 2= 0,
WMD (95% CI) [fixed; p=0.0179,12=75.2%] 214 209 n/a ‘ b <0.0001
Percentage of females higher in C versus P group
Santonocito 2021 -4,6% 55 56 40.2 E . 5.00(4.14; 5.86)
Botelho 2020 -9,0% 420 172 36.1 _'._5 0.96 (-0.89; 2.81)
Eroglu 2023 -17,2% 93 31 23.7 ] -. 3.68(-0.47;7.83)
— — 3.23(0.15; 6.31),
WMD (95% CI) [random; p = 0.0005, 12 = 86.8%] 513 203 n/a ‘ ( )
p =0.0396
Total
— — 6.14 (3.55; 8.73),
WMD (95% CI) [random; p = 0.0005, 12 = 86.8%] 727 412 n/a ‘ ‘ ‘ ‘ ‘ p <0.0001
-5 0 5 10 15 20

WMD - weighted mean difference; MD — mean difference; Cl — confidence interval; N/A — not applicable; P — periodontitis; C — control
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Figure S7 . Prediction line determined by meta-regression for difference in percentage of females
(periodontitis group versus control group) as an independent variable
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Figure S8 . Prediction line determined by meta-regression for percentage of females in the sample as
an independent variable
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Figure S9 . Weighted mean difference in severity of impacts (mean OHIP-14 total score) in periodontitis patients compared to control subjects, meta-
analyses in subgroups of studies by the difference in mean PPD between P and C groups; only studies with available mean PPD for P and C groups were
included

Study PPD difference (P vs C) [nmN Periodontitis N Controls Weight [%] MD (95% CI)

Mean PPD in P group higher by 22 mm

Mishra 2023 3,0 50 50 23 ——— 10.70(7.53; 13.87)
Cataldo 2024 2,6 50 50 16.9 + 11.30(7.59; 15.01)
Ustaoglu 2019 2,0 114 109 60.1 _._‘; 6.47 (4.51; 8.43)
. 8.26(6.74;9.78),
0, - 2= 0,
WMD (95% ClI) [fixed; p = 0.0179, 12 = 75.2%] 214 209 n/a ‘ b <0.0001
Mean PPD in P group higher by <2 mm
Dikilitag 2024 (P vs pooled C) 1,7 36 130 47.7 T._ 7.78 (6.33;9.23)
Santonocito 2021 1,3 55 56 52.3 . 5.00 (4.14;5.86)
_ _ 6.33(3.61;9.05),
0, . - 2= 0,
WMD (95% Cl) [random; p = 0.0012, 12 = 90.4%] 91 186 n/a ‘ b <0.0001
Total
_ _ 7.80 (5.67;9.93),
o . 2= 0,
WMD (95% Cl) [random; p < 0.0001, 12 = 85.3%] 305 395 n/a | ‘ | | | p <0.0001
0 5 10 15 20

WMD - weighted mean difference; MD — mean difference; Cl — confidence interval; N/A — not applicable; P — periodontitis; C — control



Figure S10. Prediction line determined by meta-regression for difference in mean probing pocket
depth (periodontitis group versus control group) as an independent variable
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Figure S11 . Prediction line determined by meta-regression for mean probing pocket depth in the

sample as an independent variable
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Table S8. PRISMA 2020 Checklist (25)

. Checklist item . .

Topic # item is reported

TITLE

Title | 1 | Identify the report as a systematic review. Title, keywords

ABSTRACT

Abstract | 2 | See the PRISMA 2020 for Abstracts checklist. Abstract

INTRODUCTION

Rationale 3 | Describe the rationale for the review in the context of existing knowledge. Introduction,
paragraphs 1-3

Objectives 4 | Provide an explicit statement of the objective(s) or question(s) the review addresses. Introduction,
paragraph 4

METHODS

Eligibility criteria 5 | Specify the inclusion and exclusion criteria for the review and how studies were grouped for the syntheses. Search strategy and
selection criteria,
Data analysis,
Supplementary
materials

Information 6 | Specify all databases, registers, websites, organisations, reference lists and other sources searched or consulted to Search strategy and

sources identify studies. Specify the date when each source was last searched or consulted. selection criteria,
paragraph 1

Search strategy 7 | Present the full search strategies for all databases, registers and websites, including any filters and limits used. Supplementary
materials, tables
S1-S3

Selection 8 | Specify the methods used to decide whether a study met the inclusion criteria of the review, including how many Data analysis,

process reviewers screened each record and each report retrieved, whether they worked independently, and if applicable, details paragraph 1

of automation tools used in the process.
Data collection 9 | Specify the methods used to collect data from reports, including how many reviewers collected data from each report, Data analysis,
process whether they worked independently, any processes for obtaining or confirming data from study investigators, and if paragraph 1
applicable, details of automation tools used in the process.
Data items 10a | List and define all outcomes for which data were sought. Specify whether all results that were compatible with each Search strategy and

outcome domain in each study were sought (e.g. for all measures, time points, analyses), and if not, the methods used to
decide which results to collect.

selection criteria,
paragraph 3 and
Supplementary
materials, Table S4
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Section and

Checklist item

Location where

Topi

item is reported

10b | List and define all other variables for which data were sought (e.g. participant and intervention characteristics, funding Data analysis,
sources). Describe any assumptions made about any missing or unclear information. paragraph 1
Study risk of bias 11 | Specify the methods used to assess risk of bias in the included studies, including details of the tool(s) used, how many Data analysis,
assessment reviewers assessed each study and whether they worked independently, and if applicable, details of automation tools paragraph 2, and
used in the process. Supplementary
materials, Table S6
Effect measures 12 | Specify for each outcome the effect measure(s) (e.g. risk ratio, mean difference) used in the synthesis or presentation of Data analysis,
results. paragraph 3
Synthesis 13a | Describe the processes used to decide which studies were eligible for each synthesis (e.g. tabulating the study Data analysis,
methods intervention characteristics and comparing against the planned groups for each synthesis (item #5)). paragraph 3
13b | Describe any methods required to prepare the data for presentation or synthesis, such as handling of missing summary Data analysis,
statistics, or data conversions. paragraph 1
13c | Describe any methods used to tabulate or visually display results of individual studies and syntheses. Data analysis,
paragraph 3
13d | Describe any methods used to synthesize results and provide a rationale for the choice(s). If meta-analysis was Data analysis,
performed, describe the model(s), method(s) to identify the presence and extent of statistical heterogeneity, and software | paragraph 3
package(s) used.
13e | Describe any methods used to explore possible causes of heterogeneity among study results (e.g. subgroup analysis, Data analysis,
meta-regression). paragraph 3
13f | Describe any sensitivity analyses conducted to assess robustness of the synthesized results. Data analysis
(subgroup analyses,
meta-regression)
Reporting bias 14 | Describe any methods used to assess risk of bias due to missing results in a synthesis (arising from reporting biases). Data analysis,
assessment paragraph 2
Certainty 15 | Describe any methods used to assess certainty (or confidence) in the body of evidence for an outcome. Not applicable
assessment
RESULTS
Study selection 16a | Describe the results of the search and selection process, from the number of records identified in the search to the Included studies,
number of studies included in the review, ideally using a flow diagram. paragraph 1 and
Supplementary
materials, Figure S1
16b | Cite studies that might appear to meet the inclusion criteria, but which were excluded, and explain why they were Not applicable
excluded.
Study 17 | Cite each included study and present its characteristics. Included studies,
characteristics paragraph 2-3, and
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Section and Checklist item Location where

Topi item is reported
Table 1, Table 2

Risk of bias in 18 | Present assessments of risk of bias for each included study. Included studies,
studies paragraph 6, Table
1 and
Supplementary
materials, Table S5,
Figure S2

Results of 19 | For all outcomes, present, for each study: (a) summary statistics for each group (where appropriate) and (b) an effect Table 3, Figures 1—
individual studies estimate and its precision (e.g. confidence/credible interval), ideally using structured tables or plots. 5 and
Supplementary
materials, Figures
S4, 87, 810

Results of 20a | For each synthesis, briefly summarise the characteristics and risk of bias among contributing studies. Not applicable
syntheses 20b

Present results of all statistical syntheses conducted. If meta-analysis was done, present for each the summary estimate Results of the meta-
and its precision (e.g. confidence/credible interval) and measures of statistical heterogeneity. If comparing groups, analyses,

describe the direction of the effect. paragraphs 1-5,
Figures 1-5 and
Supplementary
materials, Figures
S4-S12

20c | Present results of all investigations of possible causes of heterogeneity among study results. Results of the meta-
analyses,
paragraphs 1-5,
Figures 2-5 and
Supplementary
materials, Figures
S4-S12

20d | Present results of all sensitivity analyses conducted to assess the robustness of the synthesized results. Results of the meta-
analyses (subgroup
analyses, meta-
regression)

Reporting biases 21 | Present assessments of risk of bias due to missing results (arising from reporting biases) for each synthesis assessed. Presented for the
main synthesis
(Included studies,
paragraph 9 and
Supplementary
materials, Figure
S3)
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Section and

Checklist item

Location where

Topi

item is reported

Certainty of 22 | Present assessments of certainty (or confidence) in the body of evidence for each outcome assessed. Not applicable
evidence
DISCUSSION
Discussion 23a | Provide a general interpretation of the results in the context of other evidence. Discussion,
paragraphs 1-2, 4—
57
23b | Discuss any limitations of the evidence included in the review. Discussion,
paragraphs 3, 10
23c | Discuss any limitations of the review processes used. Discussion,
paragraph 10
23d | Discuss implications of the results for practice, policy, and future research. Conclusions

OTHER INFORMATION

data, code and
other materials

Registration and 24a | Provide registration information for the review, including register name and registration number, or state that the review Not registered
protocol was not registered.
24b | Indicate where the review protocol can be accessed, or state that a protocol was not prepared. Internal protocol,
available upon
request from the
authors
24c | Describe and explain any amendments to information provided at registration or in the protocol. Not applicable
Support 25 | Describe sources of financial or non-financial support for the review, and the role of the funders or sponsors in the review. | Funding statement
Competing 26 | Declare any competing interests of review authors. Conflict of interest
interests statement
Availability of 27 | Report which of the following are publicly available and where they can be found: template data collection forms; data Available upon

extracted from included studies; data used for all analyses; analytic code; any other materials used in the review.

request from the
authors

This work is licensed under CC BY 4.0. To view a copy of this license, visit https://creativecommons.org/licenses/by/4.0/
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