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status: a cross-sectional study in Brazilian Indigenous

O efeito do nivel da placa dentaria e da higiene bucal autorrealizada no estado
periodontal: um estudo transversal em indigenas brasileiros

Jorge Moreira Pinto Filho?
Ramos Cury?

, Nara Santos Araujo!(®, Jean Nunes dos Santos?(, Tayane da Rocha Costa Coelho!{®, Patricia

1. Post-graduate Program in Dentistry and Health, School of Dentistry, Federal University of Bahia, Salvador/Bahia, Brazil. 2. Department of Propaedeutics
and Integrated Clinic, Division of Oral Pathology, School of Dentistry, Federal University of Bahia, Salvador/Bahia, Brazil. 3. Department of Dental Clinics,
Division of Periodontics, School of Dentistry, Federal University of Bahia, Salvador/Bahia, Brazil.

Abstract

Objective: This study evaluated the associations of periodontal status with dental plaque index and frequency of toothbrushing and flossing in Kiriri
Brazilian Indigenous people. Methods: Gingival bleeding, periodontal clinical attachment level, and dental plaque index were clinically evaluated in 204
adult Brazilian indigenous. They were categorized as healthy, gingivitis, or periodontitis. Sociodemographic data and oral hygiene habits were registered.
Bivariate and logistic regression analyses were performed (p<0.05). Results: Gingivitis [odds ratio (OR): 2.83; 95% confidence interval (CI), 1.52-5.25;
p=0.001] and periodontitis (OR: 6.88; 95%Cl, 1.44-32.78; p=0.02) were associated with plaque index level, but not with toothbrushing or flossing frequency
(p 20.55). Conclusion: Gingivitis and periodontitis were associated with higher plaque index, but not with the frequency of toothbrushing and flossing.
To enhance this population’s periodontal health, a prevention program focused on improving the quality of self-performed oral hygiene should be planned
and implemented.

Keywords: Cross-sectional Study; Dental Plaque; Periodontal Diseases; Indigenous;. South American; Brazil.

Resumo

Objetivo: avaliar as associagdes do estado periodontal com o indice de placa dentdria, a frequéncia de escovagio e o uso do fio dental em Indigenas
Brasileiros Kiriri. Métodos: sangramento gengival, nivel de insercio clinica periodontal e indice de placa dentaria foram avaliados, clinicamente, em 204
indigenas brasileiros adultos. Eles foram classificados como saudaveis, com gengivite ou periodontite. Dados sociodemograficos e habitos de higiene
bucal foram registrados. Foram realizadas analises bivariadas e de regressao logistica (p<0,05). Resultados: gengivite [Odds Ratio (OR): 2,83; Intervalo
de confianga de 95% (IC), 1,52-5,25; p = 0,001] e periodontite (OR: 6,88; IC 95%, 1,44-32,78; p = 0,02) foram associados ao nivel de indice de placa, mas
ndo a frequéncia de escovagdo ou uso do fio dental (p 20,55). Conclusao: gengivite e periodontite foram associados a maior indice de placa, mas ndo com
frequéncia de escovagdo e uso do fio dental. Para melhorar a satide periodontal dessa populagido, um programa de prevengio com foco na melhoria da
qualidade da higiene bucal autorrealizada deve ser planejado e implantado.

Palavras-chave: Estudo transversal; Placa dentaria; Doencas periodontais; Indigena; Sul Americano; Brasil.

INTRODUCTION

Gingivitis and periodontitis encompass a wide spectrum of
chronic inflammatory conditions, triggered by a dysbiotic dental
plague that induces inflammatory host responses, causing
the breakdown of the tissues surrounding and supporting
teeth?2. Gingivitis is characterized by bleeding, swollen gums,
and if untreated, eventually progresses to periodontitis,
which involves the loss of supporting bone. According to the
Global Burden of Disease Study (2019), severe periodontitis
represents a global public health problem, with a prevalence
figure of up to 50% worldwide?. Periodontitis is a risk factor
for multiple tooth loss and masticatory dysfunction, which
affects their nutrition, quality of life, and self-esteem, imposing
socio-economic impacts and healthcare costs*®. In addition,
the spread of periodontal microorganisms and their products
from dental plaque to others organs of the body is responsible

for the association between periodontal disease and other
common systemic conditions such as diabetes, cardiovascular
disease, adverse pregnancy outcomes, and chronic obstructive
pulmonary disease’.

Accumulation of dental biofilms consequent to inadequate self-
performed oral hygiene, such as toothbrushing and flossing,
accounts for the initiation and progression of periodontal
disease. Therefore, it is natural to assign an important role
to oral hygiene in the prevention of such diseases. Although
experimental research and clinical trials have shown that the
effective removal of dental plaque is essential for periodontal
health®, the actual association between dental plaque level
and periodontitis remains debatable!®!, and no statistically
significant association was found between personal oral hygiene
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and periodontitis®!!. Furthermore, various toothbrushing
frequencies have been suggested to maintain periodontal
health. Although American Dental Association recommends
toothbrushing twice daily'?, oral hygiene intervals of 12, 2413,
and 48 hours!* were shown to be compatible with periodontal
health. Concerning the role of dental flossing, which appears
to be a consensual measure for interdental plaque control and
gingivitis prevention, there is weak evidence of unclear or small
maghnitude supporting that dental flossing reduces gingivitis®.
Therefore, the actual impact of dental plaque level and the
frequency of self-performed oral hygiene on periodontal status
remains unclear and warrants further investigation to support
planning and management of an effective health care program.

The Kiriri Brazilian Indigenous Population lives in an isolated
area of 12,300 hectares, located in Northeast Brazil. The
community comprises approximately 2,180 individuals. Isolated
from several external influences and environmental exposures,
this population also has unique cultural, social, and behavioral
characteristics such as health-related traditions involving the
use of plant-based medicines and prayers. Moreover, they
have difficulties in accessing regular healthcare services, have
little access to oral hygiene products, and some of them do
not brush or floss their teeth. Consequently, the prevalence
of periodontitis is high in this population. Prevalence of
slight, moderate, and severe periodontitis was 97.8%, 63.8%,
and 30.8% respectively®. Thus, performing an investigation
in this population might offer additional clarification on the
relationship between periodontal diseases and dental plaque
levels, which will allow planning and managing an oral health
program more effectively.

The present study evaluated the association of the dental
plaque index (PI) and frequency of self-performed oral hygiene
procedures with periodontitis and gingivitis in the Kiriri
Indigenous Population. It was hypothesized that a higher Pl and
lower frequency of plaque control procedures are related to the
periodontal status.

METHODS

The present study was conducted in accordance with the World
Medical Association Declaration of Helsinki and was approved
by the Brazilian Research Ethics Committee of the Ministry of
Health, Brasilia, Brazil (Processes n0.25000.066822/2011-45);
by the Indigenous authorities; and the Brazilian National Health
Foundation (FUNASA). Subjects who agreed to participate
signed an informed consent form. At the conclusion of the
study, the Indigenous authorities and FUNASA were provided
with a written report of the study results.

Study design and sampling procedures
This study was a cross-sectional survey. The dependent
variable in the analysis consisted of periodontitis and gingivitis.

The independent variables were PIl, age, sex, education and
economic level, smoking habits, diabetes, previous dental visit,
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and oral hygiene instructions, tooth brushing, and flossing
frequencies.

The target population was Kiriri Indigenous who were living
in 9 isolated Indigenous areas in Bahia, Northeast Brazil. A
representative sample of Kiriri Indians aged 19 years and
older was enrolled!®. The sample size was calculated for
the Periodontal Health Study using the information provided
by FUNASA. Of the 2,182 Kiriri Indians living in the isolated
Kiriri Indigenous area, 1,025 were adults (219 years old). A
sampling error of 5%, confidence level of 95%, and maximum
rate of periodontal disease of 79% were considered for sample
calculation16, which yielded a number of 205. Considering a
response rate of 90%, 226 individuals were randomly selected
and invited to participate. The response rate was 99.1%.
Thus, 224 individuals ranging from 19 to 77 years in age were
examined. One person was excluded from this study due to
total edentulism.

Data collection was performed between August 2011 and
August 2016. Initially, the subjects were interviewed to collect
the following data: age, sex, education level, monthly income,
smoking habits, tooth brushing and dental flossing frequencies,
and previous dental visits and oral hygiene instructions.
Subsequently, fasting blood glucose levels were measured for
all individuals (OneTouch Ultra Mini, Lifescan, Milpitas, CA,
USA).

Oral examinations were conducted under artificial light
(Headligh, Turboled, Nautika, S3o Paulo, SP, Brazil) and with
the subjects seated on common chairs. Examinations were
performed using a dental mirror and a manual periodontal probe
(PCP-UNC 15; Hu-Friedy, Chicago, IL, USA)*. Four calibrated
periodontists assisted by four trained undergraduate students
from the Dentistry School of the Federal University of Bahia
performed the intraoral examinations. The examiners were
calibrated for accuracy and repeatability in a population of 10
subjects not related to the study?®. The intraclass and interclass
correlation coefficient (ICC) values revealed an intraexaminer
and interexaminer reproducibility >0.75. The following
periodontal parameters were assessed at six sites per tooth
(mesio-buccal, mid-buccal, disto-buccal, disto-lingual, mid-
lingual, and mesio-lingual): CAL, defined as the distance from
the cementoenamel junction to the base of the periodontal
pocket; BOP, defined as any bleeding during or after probing;
Pl, defined as the presence of visible dental plaque/biofilm. All
teeth fully erupted teeth, except third molars, were examined.

Data analysis

The statistical analysis included 224 individuals. The missing
data were omitted from the analysis.

Assessment of the clinical severity of PD is still a matter of debate,
and several assessment methods are described in the literature
for various purposes, from clinical use to epidemiological work.
In this study, subjects were categorized as gingivitis (BOP > 15%,
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without CAL loss) or health (BOP < 15%)19, and as moderate or
severe periodontitis (individuals with 22 proximal sites with CAL
>4 mm, not on the same tooth, or 22 proximal sites with PD =5
mm, not on the same tooth)20. Pl was classified as < 40% or >
40% (adapted from Torrungruang et al. 2005)21. The subjects
were stratified by age into a 19-34-year group and a >35-year
group, by the number of years of education into a 29-year group
(complete elementary and middle school) and a <9-year group
(participants who have not completed elementary and middle
school), and by economic level into a <US$259.00 monthly
income group and a =US$259.00 monthly income group (the
minimum wage in Brazil during the period of data collection).
Individuals were classified as current nhonsmokers or smokers;
and were categorized as diabetic, based on a self-reported
physician’s diagnosis of diabetes or fasting blood glucose 2126
mg/dL associated with diabetes symptoms (e.g., increased
thirst, increased urination, and unexplained weight loss);
otherwise, they were considered nondiabetic. With regard to
personal hygiene, subjects were categorized as: those who had
received previous oral hygiene instructions and those who had
not; subjects who brushed their teeth twice a day, once a day
and those who brushed their teeth less than once a day; and
subjects who use dental floss once a day and those who flossed
their teeth less than once a day.

Chi-square test was used to assess the association between
BOP and PI, while chi-square tests followed by backward
stepwise logistic regression were used to verify the association
between CAL and PI. The independent variable was included
in the multivariate models when a p-value of <0.1 in the
bivariate models (dental plaque, age, previous dental visits, and
education). Odds ratio (OR) and 95% confidence interval (Cl)
were calculated. The chosen level of significance was 5%.

All statistical analyses were performed using a statistical
software program (SPSS version 13.0, SPSS Inc., Chicago, IL,
USA).

RESULTS

Overall, the population had a higher percentage of female
subjects (55%), were young adults aged <35 years (61%) and
had <9 years of education (70%). Diabetes was diagnosed for
6% of subjects, and 50.7% were smokers (Table 1).

Although 91% of subjects had attended the previous dental
visits, the majority reported had not received prior oral hygiene
instructions (70%), neither had regular use of tooth floss (68%);
while 94% of subjects brushed their teeth at least once a day.
In addition, a Pl of <40% was calculated for 62% of subjects.
Regarding periodontal status, 42% had periodontitis, 37%
gingivitis, and 21% periodontal health (Table 1).

Pl of 240% was the only factor that was significantly associated
with gingivitis in bivariate analyses (OR, 2.83; 95% Cl, 1.52—
5.25; p= 0.001; Table 2). Therefore, logistic regression analysis
was not performed.

J. Health Biol Sci. 2021; 9(1):1-6

Table 1. General characteristics of the sample (N = 224).

Variables Total sample (%)

Age (years)

19-34 137 (61.2)

>35 87(39.1)
Sex

Female 123 (54.9)

Male 101 (45.1)
Education (years)

>9 67 (30.2)

<9 155 (69.8)
Monthly Income (USS)

>259.00 36 (16.2)

<259.00 186 (83.8)
Smoking habits

No 111 (49.6)

Yes 113 (50.4)
Diabetes

No 207 (93.7)

Yes 14 (6.3)
Previous dental visit

Yes 204 (91.0)

No 20 (9.0)
Previous oral hygiene instructions

Yes 67 (30.0)

No 156 (70.0)
Toothbrushing frequency/day

0 13 (6.3)

1 46 (22.2)

>2 148 (71.5)
Daily Dental flossing

Yes 66 (31.6)

No 143 (68.4)
Plaque Index

<40% 139 (62.1)

>40% 85 (37.9)
Periodontal status

Periodontitis 90 (41.9)

Gingivitis 80 (37.2)

Health 45 (20.9)
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Table 2. Bivariate analysis of the association of dental plaque index (Pl), age, sex, education, monthly income, smoking habits,
diabetes, previous dental visit, previous oral hygiene instructions and daily brushing and flossing with gingivitis and periodontitis

(N =224).
Variables Gingivitis Periodontitis
Odds ratio (95% Cl) P value Odds ratio (95% Cl) P value
Pl > 40% 2.83(1.52-5.25) 0.001 13.51 (2.99-61.09) <0.001
Age > 35 years 1.02 (0.58-1.80) 0.93 1.23(1.11-1.35) <0.001
Male Sex 1.73 (0.81-3.68) 0.16 1.31(0.76-2.26) 0.33
Education < 9 years 1.42 (0.78-2.57) 0.25 1.11 (1.05-1.17) 0.004
Monthly income < US$ 259.00 1.08 (0.51-2.27) 0.84 1.38 (0.30-6.37) 0.50
Smoking habits 0.88 (0.51-1.52) 0.64 1.29 (0.46-3.58) 0.63
Diabetes 0.69 (0.23-2.08) 0.51 2.29(0.47-11.29) 0.27
No previous dental visit 0.45 (0.15-1.41) 0.16 0.36 (0.09-1.41) 0.14
Previous oral hygiene instructions 1.20 (0.64-2.24) 0.63 0.57 (0.20-1.60) 0.28
No daily toothbrushing 0.83 (0.44-1.54) 0.55 2.09 (0.74-5.89) 0.16
Once-daily x twice-daily toothbrushing 1.07 (0.44-2.59) 0.88 0.84 (0.42-1.65) 0.61
No daily flossing 0.99 (0.53-1.86) 0.98 1.34 (0.74-2.44) 0.34

Bivariate analyses showed that periodontitis was associated
with Pl of 240% (OR, 13.51; 95% Cl, 2.99-61.09; p < 0.001),
age>35 years (OR, 1.23; 95% CI, 1.11-1.35; p < 0.001), and
education<9 years (OR, 1.11; 95% CI, 1.05-1.17; p = 0.004;
Table 2). However, after adjustment for independent variables,
only PI of 240% was significantly associated with periodontitis
(OR, 6.88; 95% Cl, 1.44-32.78; p= 0.02; Table 3).

Table 3. Logistic regression for dental plaque index (Pl), age,
previous dental visit and education with periodontitis as the
dependent variable (N = 224).

Variable Odds ratio (95% Cl) P value
Pl
<40% 1
>40% 6.88 (1.44-32.78) 0.02
DISCUSSION

In the present study, the association of Pl level and oral hygiene
habits with periodontitis and gingivitis was investigated in Kiriri
Brazilian Indigenous people. Although the self-performed oral
hygiene did not demonstrate a significant association with
periodontal status, higher dental Pl was associated with both
periodontitis and gingivitis, thus partially confirming the original
formulated hypothesis.

The association between Pl and both gingivitis and periodontitis
described here has been described in the previous studies**®22,
A cross-sectional study?, conducted on 244 indigenous adults
from the Amazon rain forest, showed that scores for dental
calculus, a plague retentive factor, were positively associated
with periodontal destruction. In addition, a cross-sectional
study reported lower tooth brushing frequency and a higher

J. Health Biol Sci. 2021; 9(1):1-6

rate of periodontal disease in the indigenous population in
Northern Norway than in the non-indigenous population®.
In spite of some evidence against the role of dental plaque
in periodontitis®?*, experimental gingivitis model?” and
microbiological studies28 demonstrated the role of PI in
periodontal disease pathogenesis. Therefore, the reduction in
the PI level itself should be a primary objective when tailoring
a plan for periodontal diseases prevention in this population.

It is important to note that, for the Kiriri population, although
gingivitis and periodontitis were associated with dental plaque,
they were not associated with self-performed oral hygiene.
However, dental plaque levels have been previously associated
with self-performed mechanical plaque control*3® Therefore,
as the majority of subjects in the present population declared
to brush their teeth daily, it can be suggested that oral hygiene
procedures, as performed by them, were not efficient to control
plague formation and prevent periodontal inflammation.
Consequently, instructing them to perform efficient oral hygiene
should be considered essential in preventive programs for the
improvement of their periodontal status and should be taught,
respecting their unique health, cultural and social issues.
Furthermore, taken into account the indigenous economic
conditions and their geographic limitations, the supply of
appropriated oral hygiene products should be guaranteed.

The present study showed that periodontal status was not
associated with previous instructions on oral hygiene. Similarly,
a systematic review of the literature did not show a significant
difference in periodontal status between patients who received
formal oral hygiene instructions and those who did not8.
Several factors impact changes in oral hygiene habits, including
self-efficacy, sex, cognitive behavior, and, perhaps, beliefs and
values®*2, Furthermore, oral individualized hygiene instructions
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seem to be more effective than written or standardized oral
instructions in decreasing plaque indix®. As a consequence, oral
individualized hygiene instructions should be provided after
considering the characteristics of this population.

In the present study, only the dental PI was associated with
periodontitis and gingivitis; other conventional risk factors such
as age, sex, income, education, smoking habits, and diabetes
showed no association. However, a previous study including the
same population, showed that the prevalence of periodontitis
was associated with higher age, male sex, and diabetes when
the dental plaque was not considered16. Therefore, it is safe to
affirm that dental plaque is the most important risk indicator
for periodontal diseases in the Kiriri Brazilian Indian population.

The strengths of the present study are related to the full mouth
periodontal evaluation and its population characteristics, which

is a singular community, as they have unique environmental
exposures, cultures, traditions, and habits. The limitation of
this study is the cross-sectional design, which did not allow
the determination of the sequence of events and precludes a
conclusion regarding the causal relationship between variables.
Planning and management are recognized as central to effective
healthcare service and better health and should be based on
the knowledge of the etiology and on the effects of methods
and approaches to control the disease.

CONCLUSION

Higher plaque index was associated with gingivitis and
periodontitis in Kiriri Indigenous population. Thus, efficient
self-performed oral hygiene should be considered central for
healthcare planning for this population.

REFERENCES

1. Nunn ME. Understanding the etiology of periodontitis: an overview of
periodontal risk factors. Periodontol 2000. 2003; 32:11-23. doi: https://doi.
org/10.1046/j.0906-6713.2002.03202.x.

2. Loe H. Ural hygiene in the prevention of caries and periodontal disease. Int
DentJ. 2000 Jun; 50(3): 129-39. doi: https://doi.org/10.1111/j.1875-595X.2000.
tb00553.x.

3. Chen MX, Zhong YJ, Dong QQ, Wong HM, Wen YF. Global, regional, and
national burden of severe periodontitis, 1990-2019: An analysis of the Global
Burden of Disease Study 2019. J Clin Periodontol. 2021 Sep; 48(9): 1165-1188.
doi: 10.1111/jcpe.13506.

4. Pihlstrom BL, Michalowicz BS, Johnson NW. Periodontal diseases. Lancet.
2005 Nov 19;366(9499):1809-20. doi: https://doi.org/10.1016/S0140-
6736(05)67728-8.

5. Petersen PE, Ogawa H. The global burden of periodontal disease: towards
integration with chronic disease prevention and control. Periodontol 2000. 2012
Oct; 60(1): 15-39. doi: https://doi.org/10.1111/j.1600-0757.2011.00425 .x.

6. Chapple IL, Bouchard P, Cagetti MG, Campus G, Carra MC, Cocco F, Nibali
L, Hujoel P, Laine ML, Lingstrom P, Manton DJ, Montero E, Pitts N, Rangé H,
Schlueter N, Teughels W, Twetman S, Van Loveren C, Van der Weijden F, Vieira
AR, Schulte AG. Interaction of lifestyle, behaviour or systemic diseases with
dental caries and periodontal diseases: consensus report of group 2 of the
joint EFP/ORCA workshop on the boundaries between caries and periodontal
diseases. J Clin Periodontol. 2017 Mar; 44 (Suppl 18): $39-S51. doi: https://doi.
org/10.1111/jcpe.12685.

7. Nazir MA. Prevalence of periodontal disease, its association with systemic
diseases and prevention. Int J Health Sci (Qassim). 2017 Apr-Jun;11(2):72-80.

8. Hujoel PP, Cunha-Cruz J, Loesche WJ, Robertson PB. Personal oral hygiene
and chronic periodontitis: A systematic review. Periodontol 2000. 2005; 37: 29-
34. doi: https://doi.org/10.1111/j.1600-0757.2004.03795 ..

9. Lertpimonchai A, Rattanasiri S, Arj-Ong Vallibhakara S, Attia J, Thakkinstian
A. The association between oral hygiene and periodontitis: a systematic review
and meta-analysis. Int Dent J. 2017 Dec; 67(6): 332-343. doi: https://doi.
org/10.1111/idj.12317.

10. Magnusson |, Lindhe J. Current concepts in diagnosis and treatment

of periodontitis. Semin Orthod. 1996 Mar; 2(1): 13-20. doi: https://doi.
org/10.1016/51073-8746(96)80035-1.

11. Weyant RJ. No evidence that improved personal oral hygiene prevents or

J. Health Biol Sci. 2021; 9(1):1-6

controls chronic periodontitis. J Evid Based Dent Pract. 2005 Jun; 5(2): 74-5. doi:
https://doi.org/10.1016/j.jebdp.2005.04.004.

12. American Dental Association (ADA). A-Z Topics Brushing Your Teeth. 2019
[cited 2020 Aug 3). Available from: https://www.mouthhealthy.org/en/az-topic
s/b/brushing-your-teeth.

13. Kelner RM, Wohl BR, Deasy MJ, Formicola AJ. Gingival inflammation as
related to frequency of plaque removal. J Periodontol. 1974 May; 45(5 Pt 1):
303-307. doi: https://doi.org/10.1902/jop.1974.45.5.1.303.

14. Lang NP, Cumming BR, Loe H. Toothbrushing frequency as it relates to plaque
development and gingival health. J Periodontol. 1973 Jul; 44(7): 396—-405. doi:
https://doi.org/10.1902/jop.1973.44.7.396.

15. Sélzer S, Slot DE, Van Der Weijden FA, Dorfer CE. Efficacy of inter-dental
mechanical plaque control in managing gingivitis - A meta-review. J Clin
Periodontol. 2015 Apr; 42(Suppl 16): $92-105. doi: https://doi.org/10.1111/
jcpe.12363.

16. Figueiredo A, Soares S, Lopes H, dos Santos JN, Ramalho LM, Cangussu MC,
et al. Destructive periodontal disease in adult Indians from Northeast Brazil:
Cross-sectional study of prevalence and risk indicators. J Clin Periodontol. 2013
Nov; 40(11): 1001-6. doi: https://doi.org/10.1111/jcpe.12147.

17. Ribeiro LSFE, Dos Santos JN, Ramalho LMP, Chaves S, Figueiredo AL, Cury
PR. Risk indicators for tooth loss in Kiriri Adult Indians: A cross-sectional study.
Int Dent J. 2015 Dec; 65(6): 316-21. doi: https://doi.org/10.1111/idj.12187.

18. National Institute of Dental Research (US). Epidemiology, & Oral Disease
Prevention Program. Oral Health of United States Adults: The National Survey
of Oral Health in US Employed Adults and Seniors, 1985-1986: Regional
Findings. B Epidemiology and Oral Disease Prevention Program, National
Institute of Dental Research, US Department of Health and Human Services,
Public Health Service, National Institutes of Health, 1988. (NIH Publication
no. 87-2868). [cited 2020 Aug 1). Available from: https://books.google.com.
br/books?hl=pt-BR&Ir=&id=FclpAAAAMAAJ&oi=fnd&pg=PR1&o0ts=tiX60_
CuS1&sig=c6J1JmjZ2isd980oKKfrohrVrI8Q#v=onepage&q&f=false

19. Loe H. The Gingival Index, the Plaque Index and the Retention Index
Systems. J Periodontol. 1967 Nov-Dec; 38(6): Suppl:610-6. doi: https://doi.
org/10.1902/jop.1967.38.6.610.

20. Page RC, Eke PI. Case Definitions for Use in Population-Based Surveillance
of Periodontitis. J Periodontol. 2007 Jul; 78(7 Suppl): 1387-99. doi: https://doi.
0rg/10.1902/jop.2007.060264.



6 Dental plaque level effect on periodontal status in Brazilian Indigenous

21. Torrungruang K, Tamsailom S, Rojanasomsith K, Sutdhibhisal S,
Nisapakultorn K, Vanichjakvong O, et al. Risk Indicators of Periodontal Disease in
Older Thai Adults. J Periodontol. 2005; 76(4): 558-65. doi: https://doi: 10.1902/
jop.2005.76.4.558.

22. Pastagia J, Nicoara P, Robertson PB. The Effect of Patient-Centered Plaque
Control and Periodontal Maintenance Therapy on Adverse Outcomes of
Periodontitis. J Evid Based Dent Pract. 2006 Mar; 6(1): 25-32. doi: https://doi.
org/10.1016/j.jebdp.2005.12.009.

23. Ronderos M, Pihlstrom BL, Hodges JS. Periodontal disease among indigenous
people in the Amazon rain forest. J Clin Periodontol. 2001 Nov; 28(11): 995-
1003. https://doi.org/10.1111/j.1600-051X.2001.281102.x.

24. Bongo AKS, Brustad M, Oscarson N, Jonsson B. Periodontal health in an
indigenous Sdmi population in Northern Norway: A cross-sectional study. BMC
Oral Health. 2020 Apr; 20: 104. doi: https://doi.org/10.1186/s12903-020-
01098-3.

25. Hujoel PP, Powell LV, Kiyak HA. The effects of simple interventions on
tooth mortality: Findings in one trial and implications for future studies. J Dent
Res. 1997 Apr; 76(4): 867-74. doi: https://doi.org/10.1177/0022034597076004
0801.

26. Persson RE, Persson GR, Powell LV, Kiyak HA. Periodontal effects of a
biobehavioral prevention program. J Clin Periodontol. 1998 Apr; 25(4): 322-9.
doi: https://doi.org/10.1111/j.1600-051X.1998.tb02448.x.

27. Loe H, Theilade E, Jensen SB. Experimental gingivitis in man. J Periodontol.

How to cite this article/Como citar este artigo:

1965 May-Jun; 36: 177-87. doi: https://doi.org/10.1902/jop.1965.36.3.177.

28. Theilade E, Wright WH, Jensen SB, Lée H. Experimental gingivitis in man:
Il. A Longitudinal Clinical and Bacteriological Investigation. J Periodontal Res.
1966; 1: 1-13. doi: https://doi.org/10.1111/j.1600-0765.1966.tb01842.x.

29. Creeth JE, Gallagher A, Sowinski J, Bowman J, Barrett K, Lowe S, Patel K,
Bosma ML. The effect of brushing time and dentifrice on dental plaque removal
in vivo. J Dent Hyg. 2009; 83(3): 111-6 .

30. Van Der Weijden F, Slot DE. Oral hygiene in the prevention of periodontal
diseases: The evidence. Periodontol 2000. 2011 Feb; 55(1): 104-23. doi: https://
doi.org/10.1111/j.1600-0757.2009.00337.x.

31. Cortelli SC, Cortelli JR, Aquino DR, Costa FO. Self-performed supragingival
biofilm control: Qualitative analysis, scientific basis and oral-health implications.
Braz Oral Res. 2010; 24 (Suppl 1): 43-54. doi: https://doi.org/10.1590/51806-
83242010000500008.

32. Jdnsson B, Baker SR, Lindberg P, Oscarson N, Adhrn K. Factors influencing
oral hygiene behaviour and gingival outcomes 3 and 12 months after initial
periodontal treatment: An exploratory test of an extended Theory of Reasoned
Action. ) Clin Periodontol. 2012 Feb; 39(2): 138-44. doi: https://doi.org/10.1111/
j.1600-051X.2011.01822.x.

33. Harnacke D, Beldoch M, Bohn G-H, Seghaoui O, Hegel N, Deinzer R. Oral and
Written Instruction of Oral Hygiene: A Randomized Trial. J Periodontol. 2012
Oct; 83(10): 1206-12. doi: https://doi.org/10.1902/jop.2012.110550.

Pinto JM Filho, Aratjo NS, Santos JN, Coelho TRC, Cuty PR. The effect of dental plaque level and self-performed oral hygiene on periodontal status: a cross-

sectional study in Brazilian Indigenous. ] Health Biol Sci. 2021; 9(1):1-6.

J. Health Biol Sci. 2021; 9(1):1-6



