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A multicenter study of oral health 
behavior among adult subjects from 
three South American cities

Abstract: The aims of this study were to describe the self-reported 
oral hygiene habits, dental visit frequency, and gingival bleeding 
perception in adult populations from three South American 
cities, and also to assess the association of these variables with 
sociodemographic data and with the clinical presence of plaque and 
gingival inflammation. Five-hundred and fifty adult subjects from 
each city  (Porto Alegre, Brazil; Tucumán, Argentina; Santiago, Chile) 
received full mouth examinations to determine visible plaque and 
gingival index. A structured questionnaire on demographics, habits, 
attitudes and knowledge of oral health was also administered. The 
data were analyzed according to dental visit frequency, toothbrushing 
frequency, interproximal tooth cleaning frequency, subjects’ 
perception of gum bleeding, and proportion of subject sites with VP 
and bleeding sites. Analysis of the association among the variables 
was performed using either a chi-square test or Fischer’s exact test. 
Toothbrushing twice a day or more was reported by 84.2% of the 
subjects, but only 17.7% reported daily interdental cleaning, and 60.2% 
reported visiting a dental clinic only in an emergency. Only 2.97% 
had no bleeding sites, whereas 33.7% had 50% or more bleeding sites. 
Regular interdental self-cleaning and a dental visit every 3-6 months 
was associated with less plaque and less gingival bleeding. More 
than 12 years of education was associated with healthier habits, less 
bleeding and plaque scores. In conclusion, the oral health behavior 
of South American adult subjects from these cities is below the 
international recommendations, especially in relation to interdental 
cleaning and regular dental visits. 
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Introduction 

Self-preventive measures for the mechanical removal of dental plaque 
by adequate toothbrushing and interdental cleaning have proved to be the 
most significant factors in preventing oral infection diseases.1 Observing 
regular dental visits for preventive dental examinations, prophylaxis 
and professional reinforcement in oral hygiene instruction seems to be 
the key behavior for preventing these diseases.2,3 Most oral problems, 
especially cavities and gingivitis, result from poor oral hygiene, and 
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oral health status has been found to significantly 
affect general health and quality of life.4

Numerous surveys have been conducted in 
different populations worldwide to evaluate oral 
health behavior in adult subjects. Self-reported 
toothbrushing frequency, interdental cleaning and 
regular intervals between dental visits have been 
evaluated among adult samples from Europe,5,6,7,8,9,10 
North America,11,12 Africa13 and Asia.14,15,16,17,18,19 
Although data from these publications show great 
variability among countries, the association of 
the reported data with demographic information 
has shown differences20 according to gender, 
education, socioeconomic status and place of 
residence  (urban or rural). 

In Latin America, epidemiological data regarding 
oral health behavior are scarce,21 and disclose only 
limited information on adult subjects. Furthermore, 
the studies are either limited to students,22,23 
teenagers24 or patients,25 or were conducted more 
than 15 years ago.26 In this sense, studies performed 
in South America are of foremost interest. 

On the other hand, awareness of the signs of 
gingival disease is important in helping individuals 
seek treatment in the initial stages of the disease. 
Self-reported gingival bleeding is a symptom that 
has shown low sensitivity  (0.35) for a threshold 
of ≥ 40% of bleeding sites in a Scottish sample of 
adult patients,27 and 0.42 for a threshold of ≥ 50% 
of bleeding sites in Swedish adults.28 Such data 
indicate that many people with clinically detected 
signs of gingival inflammation were unaware of 
any bleeding after toothbrushing. The perception of 
gingival bleeding has not yet been reported among 
South American populations. 

Understanding regional behavior and the oral care 
compliance rates by the population can guide local 
public health practitioners and clinicians in designing 
and promoting oral health programs. Accordingly, 
we decided to describe the oral hygiene habits, the 
frequency of dental visits and the perception of 
gingival bleeding, as reported in a study sample 
of adults from three South American cities, and 
to assess the association of these variables with 
sociodemographic data and with the presence of 
plaque and gingival bleeding.

Methodology

Study design
The present study reports the findings of 

a multicenter population-based, cross-sectional 
epidemiological study conducted between January 
and July 2014.

Study population
Study subjects were drawn from a non-

institutionalized adult population from three South 
American cities  (Porto Alegre, Brazil; Tucumán, 
Argentina; and Santiago, Chile).

The study protocol followed the World Medical 
Association Declaration of Helsinki  (version 
2008) and was reviewed and approved by the 
Institutional Review Boards of the University of 
Chile, the Federal University of Rio Grande do 
Sul  (Brazil) and the University of Maimónides  
(Argentina). All study participants were informed 
about the aims of the research and signed the 
informed consent form.

Sample
According to the inclusion criteria, the study 

participants had to  (a) be 18 years of age or older, (b) 
have at least four permanent teeth,  (c) not be at risk for 
bacterial endocarditis,  (d) not be pregnant or lactating,  
(e) not be taking medication affecting the periodontal 
tissues, such as nonsteroidal anti-inflammatory 
drugs, calcium channel blockers, cyclosporine A or 
phenytoin,  (f) not be taking anticoagulants, (g) not 
have  fixed orthodontic appliances, and  (h) be willing 
to sign a written consent form.

Sampling and sample sizes
A total of 1650 study subjects were evaluated  

(550 individuals per city). Based on an estimated 
prevalence of 93.9% on the gingival index ≥ 0.5,29 the 
sample size that was needed to obtain a precision rate 
of 95%  (confidence interval: 95%) with a 2% range of 
error was estimated, and the adult participants in the 
study were selected using a multi-staged probability 
sample in order to achieve representativeness, 
as reported elsewhere.30
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Definition of variables
Oral health behavioral data and 
sociodemographic data

A structured questionnaire comprised of open 
and closed questions on demographics  (gender, age, 
educational level and city), habits related to gingival 
health  (toothbrushing frequency, use of interdental 
cleaning devices and dental visit frequency) and 
gum bleeding perception  (do your gums bleed?) 
was administered to all the study subjects. The 
questionnaire was adapted to allow understanding 
among the three cities surveyed, and was tested in 
focus groups.30

The data were analyzed according to the following 
categories: a) age  (< 30 or ≥ 30 years of age); b) educational 
level  (≤ 12 or > 12 years of school); c) dental visit 
frequency  (every 3 months; every 6 months; 
every 12 months; only “when I have a problem”); 
d) toothbrushing frequency  (<once a day; once a day; 
twice a day; >three times a day); g) interproximal 
tooth cleaning frequency  (do not clean; < once a 
day; once a day; > once a day); and h) perception of 
gum bleeding  (yes/no). 

Clinical data 
A clinical examination was performed on all the 

study subjects to evaluate the gingival index31 and 
the presence/absence of visible plaque,32 as described 
below. The data obtained were analyzed according 
to the following categories: a) Gingival bleeding:  
number and percentage of subjects with no bleeding 
sites; < 10% of bleeding sites; between ≥ 10% and < 50% 
of bleeding sites; and ≥ 50% of bleeding sites; and b) 
Visible plaque: number and proportion of subjects 
with ≤ 20% of sites with visible plaque; between 20% 
and ≤ 50% of sites with visible plaque; and > 50% of 
sites with visible plaque.

Clinical examinations: All examinations were 
conducted by one calibrated examiner in each city. All 
the study subjects were evaluated for dental plaque 
and gingival inflammation. After applying water 
spray followed by gentle air drying and isolation 
with cotton rolls, six sites per tooth were evaluated  
(three facial and three lingual surfaces) in a full 

mouth examination conducted by a trained and 
calibrated examiner.

The examiners were trained in standardized 
diagnostic criteria and calibrated with the reference 
examiner  (CKR). Each of the three examiners in the 
field  (RC, AT, FS) conducted test examinations on 
at least 10 patients, and intra- and interexaminer 
kappa coefficients for the visible plaque index and 
gingival index were above 0.7 for all the examiners. 
Procedures were also performed to standardize the 
application of the structured questionnaire. 

Visual plaque assessment: Absence  (0) or presence  
(1) of dental plaque was scored for each site after visual 
examination. Gingival index: The Löe & Silness Gingival 
Index system31 was used to evaluate gingival health. 
The examiners performed the gingival evaluations 
with gauze, compressed air, intraoral lighting, an 
oral mirror, a periodontal probe and a #17 explorer. 

Third molars and teeth with cervical restorations 
or prosthetic crowns were excluded from the scoring 
procedure. At the end of each day, the data were properly 
identified and coded, and then sent to the clinical 
investigator, who recorded the data. Approximately 
15 examinations were performed per day.

Statistical methods and data assessment 
Descriptive statistics were employed to calculate the 

prevalence for all the variables by city, and for the total 
study subject sample. The analysis of the association 
among the variables in contingency tables was performed 
using the chi-square tests or the Fisher exact probability 
test, where appropriate. Sensitivity and specificity were 
calculated. Statistical analyses were performed using 
a statistical software package  (Stata/IC 13.1 for Mac). 
The level of significance was set at p < 0.05.

Results

A total of 1650 adults from the cities of Santiago, 
Tucumán and Porto Alegre completed the questionnaire 
and were examined. The distribution of the study 
sample according to age and gender is shown in Table 1.

Oral health behaviors  (as self-reported by study 
subjects) and their relation to age, gender, educational 
level and city are shown in Table 2 – Toothbrushing 
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frequency:  84.2% of the study subjects reported that 
they brushed their teeth twice a day or more, and 
this was reported more frequently by women and 
by subjects with > 12 years of education  (p = 0.043). 
There were no age group differences in brushing 
frequency  (p = 0.629). Porto Alegre subjects reported 
that they brush twice a day or even more frequently  
(p < 0.001). Interdental cleaning frequency: Of the total 
study subject population, 66% reported that they do 
not clean interdentally, and only 17.7% clean daily. 
No difference was found between men and women  
(p = 0.287), but a significant association was found 
with age  (p = 0.001) and level of education  (p < 0.001). 
Study subjects < 30 years of age, and subjects with 
< 12 years of education reported a lower frequency 
of interdental cleaning. Interdental cleaning was 
significantly  (p < 0.001) more frequent for Porto 
Alegre study subjects. Use of dental floss was more 
frequently reported  (28.6%) than toothpicks  (2.4%) 
and interdental brushes  (2.4%). Frequency of dental 
visits: The great majority of study subjects reported 
that they visit a dental clinic only in emergencies, 
and a higher percentage of study subjects with 
> 12 years of education reported dental visits every 
3 to 6 months  (p < 0.001). No difference was found 
among gender or age group. A significant difference 
was found among the cities. Preventive dental visits 
made at least once a year were more frequent in 
subjects from Tucumán.

Plaque Index and Gingival Index  (Table 3): 
Overall, 83.7% of the study subjects had plaque in 
>50% of the sites in their mouth. Visible plaque was 
significantly associated with age, educational level 

and city of residence, and was more frequent in 
subjects > 30 years of age (p < 0.001), with ≤ 12 years 
of education  (p < 0.001) and in subjects from Santiago 
(p < 0.001). Bleeding in ≥50% of sites was a condition 
found in 33.7% of the subjects, and only 2.97% 
had no bleeding sites. Considering proximal sites, 
96.3% of the study subjects had ≥ 50% of bleeding 
sites. Frequency of bleeding sites was significantly 
lower in females  (p = 0.006), in younger subjects 
(p = 0.030), in subjects with > 12 years of education 
(p < 0.001), and in subjects from Tucumán and Porto 
Alegre (p < 0.001).

Analysis of oral health habits and their association 
with plaque presence and gingival bleeding is shown 
in Tables 4 and 5. Study subjects who reported dental 
visits every 3 to 6 months had a lower percentage of 
bleeding sites, and less visible plaque  (p < 0.001). 
The study subjects who reported brushing twice a 
day or more had a lower percentage of bleeding sites  
(p = 0.021). Regular use of interdental devices was 
associated with less plaque and with fewer bleeding 
sites  (p < 0.001).

Perception of gum bleeding  (Table 6): 51.8% of the 
study subjects answered “yes” to the question “Do 
your gums bleed?” Subjects who answered positively 
to the question “Do your gums bleed?” had a higher 
proportion of sites with bleeding, compared with 
those who answered negatively, but 33% of the study 
subjects who reported no gum bleeding had ≥50% of 
bleeding sites. Positive answers were more frequently 
reported by younger study subjects  (p < 0.001), 
by subjects with less education  (p= 0.028) and by 
subjects from Porto Alegre  (p < 0.001).

Table 1. Study population/sample by city, age, and gender. n = 550.

Age group

All Tucumán, Argentina Porto Alegre, Brazil Santiago, Chile

n  (%)
n (%) n (%) n (%)

Male Female Male Female Male Female

18–19 79 (4.78) 15 (2.7) 16 (2.9) 12 (2.1) 12 (2.1) 12 (2.1) 12 (2.1)

20–29 378 (22.90) 73 (13.2) 74 (13.4) 67 (12.1) 37 (6.7) 64 (11.6) 63 (11.4)

30–39 348 (21.09) 60 (10.9) 66 (12.0) 57 (10.3) 62 (11.2 ) 52 (9.4) 51 (9.2)

40–49 300 (18.18) 41 (7.4) 50 (9.09) 49 (8.9) 58 (10.5) 49 (8.9 ) 53 (9.6)

≥ 50 545 (33.03) 65 (11.8) 90 (16.3) 85 (15.4) 111 (20.1) 82 (14.9) 112 (20.3)

Total 1,65 254 (46.1) 296 (53.8) 270 (49.0) 280 (50.9) 259 (47.0) 291 (52.9)
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Table 2. Self-reported oral health habits according to gender, age, educational level and city.

Variable

Total subjects Gender - n (%) Age - n (%) Educational level - n (%) City - n (%)

n (%)  95%CI Female      Male < 30 ≥ 30 ≤ 12 > 12 Tucumán     Santiago  
Porto 
Alegre

Dental visits            

Every 3 month 111 (6.8)         5.6-8.2 60 (7.0)             51 (6.6)  34 (7.7)         77 (6.5)      71 (6.6)            40 (7.3)          66 (12.5)              14 (2.5)      31 (5.7)

Every 6 months176 (10.8)      9.4-12.4 103(12.1)        73(9.5)  41(9.3)       135(11.4) 90(8.4)                 86(15.6)    68(12.9)                 40(7.2) 68(12.5)

Every year 356 (22.0)     20.0-24.1 199(23.3)       157(20.5)   96(21.8)    260(22.0) 200(18.6)       156(28.4)    143(27.1)      131(23.8)    82(15.1)

Emergency 975 (60.2)     59.8-62.6 491(57.5)      484 (63.2) 268(61.0)   707(59.9) 709(66.2)       266(48.5)    250(47.4)      364(66.3)  361(66.6)

No. of answers 1,618 853 765 439 1,179 548 1,07 527 549 542

p-value* 0.188   0.559 0.000 0.000

Brushing

< once/day 57 (3.5) 2.6- 4.5 27 (3.1) 30(3.9)  13 (2.8)  44 (3.7) 44 (4.0) 13 (2.3) 22 (4.1) 27(4.9) 8 (1.4)

Frequency

once day 198 (12.2)    10.6-13.9 97 (11.4)      101(13.1)  60 (13.3)    138(11.7) 137 (12.7)     61 (11.1)      71 (13.2)        84(13.3)       43(8.0)

twice/day 688 (42.4)    40.0-44.8 343 (40.3)      345(44.8) 195(43.3)   493 (42.1) 433 (40.2)    255(46.7)   262(48.9)    261(47.5)    165(30.7)

≥ three/day 678 (41.8)    39.4-44.2 384 (45.1)      294(38.1) 182 (40.4)                                    496 (42.3) 461 (42.8)                     217(39.7)     180(33.6)        177(32.2) 321(59.7)

No. of answers 1,621 851 770 450 1,171 1,075 546 535 549 537

p-value* 0.043 0.629 0.043 0.000

Interdental 

No
1087 
(66.0) 

63.6-68.2 565(65.3)     522(66.6) 318(69.7)   769(64.5)  799(72.8)   288(52.3) 415(75.7)    394(71.7)    278(50.5) 

Cleaning

Floss 472 (28.6)   26.4-30.9 256(29.6)     216 (27.5) 120(26.3)  352(29.5) 255(23.2)   217(39.45)  80 (14.6)     140(25.5)   252(45.8)

Brush 41 (2.4) 1.7-3.3 21(2.4) 20(2.5) 10(2.1)  31(2.6) 15(1.3) 26(4.7) 28 (5.1) 9(1.6) 4(0.7)

Stick 41 (2.4) 1.7-3.3 17(1.9) 24 (3.0) 8(1.7) 33(2.7) 23(2.1) 18(3.2) 24(4.3) 2(0.3) 15(2.7)

Other 6 (0.3) 0.0-0.0 5(0.5) 1(0.1) 0 6(0.5) 5 (0.4) 1(0.1) 1 (0.1) 4(0.7) 1(0.1)

No. of answers 1,647 864 783 456 1,191 1,097 550 548 549 550

p-value*   0.287 0.169 0.000 0.000

Interdental cleaning frequency

No use
1085 
(66.8) 

 63.7-68.3 567(66.0)     518(66.1) 317(69.8)  768(64.6) 796(72.8)   289(52.6) 411(75.5)                                   396(72.2) 278(50.5)       

< once/day 266 (16.2)   14.4-18.0 129(15.0)  137(17.5) 79(17.4)  187(15.7) 141(12.9)   125(22.7) 73(13.4)      67(12.2)  126(22.9)  

once/day 194 (11.8)     10.2-13.4 105(12.2) 89(11.3) 47(10.3)  147(12.3) 97(8.8) 97(17.6) 49(9.0) 63(11.5) 82(14.9)  

> once/ day 97 (5.9)  4.8-7.1 58(6.7) 39(4.9) 11(2,4)  86(7.2) 59(5.4) 38(6.9) 11(2.0)  22(4.0) 64(11.6)

No. of answers 1,642 859 783 454 1,188 1093 549 544 548 550

p-value* 0.263 0.001 0.000 0.000

*p-value:  Pearson Chi square test was used to assess differences between frequency of each variable and gender, age, educational level and city.
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Table 3. Distribution of subjects  (n and %) according to frequency of bleeding sites  (GI 2+3) and frequency of visible plaque 
sites, for the total sample and all demographic categories.

Clinical variable

Total subjects Gender Age Educational level City

n (%) 95% CI Female                 Male < 30                  ≥ 30 ≤ 12                  > 12 Tucumán         Santiago   
Porto 
Alegre

1,65 867 (52.5)          783 (47.4) 457 (27.7) 1,193 (72.3) 1,099 (66.6) 551 (33.3) 550 (33.3) 550 (33.3) 550 (33.3)

Bleeding sites (%)

No bleeding 49 (2.9)         2.2–3.9   34 (3.9)          15 (1.9) 15 (3.28)        34 (2.85) 24  (2.1)         25 (4.5) 31 (5.6)                     3 (0.5) 15 (2.7)     

≤10% 310 (18.7)      16.9–20.7 142 (16.3)       168 (21.4) 99 (21.6)       211 (17.6) 200 (18.2)      110 (19.9) 159 (28.9)         7 (1.2) 144 (26.1)

> 10%-< 50% 734 (44.4)     42.0–46.9 400 (46.1)       334 (42.6) 213 (46.6)      521 (43.6) 532 (48.4)       202 (36.6) 306 (55.6)      89 (16.1)       339 (61.6)

≥ 50% 557 (33.7)      31.4–36.0 291 (33.4)       266 (33.9) 130 (28.4)      427 (35.7) 343 (31.2)       214 (38.8) 54 (9.8)       451 (82.0) 52 (9.4)

p-value* 0.006 0.030 0.000 0.000

Sites with visible plaque (%)

≤ 20% 22 (1.3)      0.8–2.0 13 (1.5)              9 (1.1) 8 (1.7) 14 (1.1) 8 (0.7) 14 (2.54) 13 (2.3) 2 (0.36)      7 (1.2)

> 20%-≤ 50% 246 (14.9) 13.2–16.7 113 (13.0)        133 (16.9) 103 (22.5)       143 (11.9) 11 (10.1)        135 (24.5) 116 (21.0)              50 (9.0)  80 (14.55)

> 50% 1,382 (83.7) 81.8–85.5 741 (85.4)        641 (81.8)   346 (75.7)      1,036 (86.8) 980 (89.1)      402 (72.9) 421 (76.5)     498 (90.5)      463 (84.1)

p-value * 0.070 0.000 0.000 0.000

Interproximal sites with visible plaque (%)

≤ 20% 17 (1.0)      0.6–1.6 11 (1.2)                 6 (0.7) 7 (1.5)              10 (0.8) 7 (0.6)                      10 (1.8) 12 (2.1)             1 (0.1)           4 (0,7)

> 20%-≤ 50% 175 (10.6)     9.1–21.1 82 (9.4)                 93 (11.8) 67 (14.6)         108 (9.0) 76 (6.9)                   99 (17.9) 113 (20.5)             23 (4.1) 39 (7.0)

> 50% 1,458 (88.3) 86.1–89.1 774 (89.2)          684 (87.3) 383 (83.8)     1,075 (90.1) 1,016 (92.4) 442 (80.2) 425 (77.2)         526 (95.6)   507 (92.1)

p-value* 0.184 0.002 0.000 0.000

GI: gingival index; *p-value: Pearson Chi square test was used to assess differences between frequency of each variable and gender, age, 
educational level and city.

Table 4. Oral health behavior variables by prevalence of visible interproximal plaque: distribution of subjects  (n and %) according 
to frequency of visible plaque sites.

Variable Total subjects
Subjects with ≤ 20% 

interproximal sites with 
visible plaque

Subjects with > 20% -≤ 
50% interproximal sites 

with visible plaque

Subjects with > 50% 
sites with visible plaque 

interproximal
p-value*

Dental visits

Every 3-6 months 287 (17.7) 6 (2.0) 53 (18.4) 228 (79.4)

0.000Every year 356 (22.0) 6  (1.6) 53 (14.8) 297 (83.4)

Emergency 975 (60.2) 5 (0.5) 68 (6.9) 902 (92.5)

Brushing frequency

≤ once / day 268 (16.4) 4 (1.4) 20 (7.4) 244 (91.0)
0.154

≥ twice / day 1,366 (83.6) 13 (0.9) 152 (11.1) 1,201 (87.9)

Interdental cleaning

 Yes 560 (34.0) 9 (1.6) 84 (15.0) 467 (83.3)
0.000

 No 1,087 (66.0) 8 (0.6) 91 (8.3) 988 (90.8)

Interdental cleaning frequency

≥ once / day 291 (17.7) 6 (2.0) 40 (1.3) 245 (84.1)
0.020

< once / day 1,351 (83.2) 11 (0.8) 134 (9.9) 1,206 (89.2)

*p-value:  Pearson Chi square test was used to assess differences between frequency of each oral health habit variable and visible plaque frequency. 
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The agreement between perception and clinical 
examination was evaluated by sensitivity and 
specificity (Table 7). A cross-tabulation shows that 
51.5% of the study subjects (286/555) having ≥ 50% 
clinical bleeding sites perceived bleeding as positive  
(“yes”), i.e., the sensitivity of the question was 0.51, 
whereas 48% of the participants  (525/1093) who had 
<50% of clinical bleeding did not perceive the bleeding 
as positive  (“no”), i.e. the specificity was 0.48. 

Discussion

This paper describes dental self-care practices among 
a large study sample of urban South American adult 
subjects. Three South American cities were chosen to be 
part of this investigation: Santiago, the capital of Chile, 
comprising 5.6 million inhabitants; Tucumán, the fifth 
largest city in Argentina, with 1.6 million inhabitants; and 
Porto Alegre, in southern Brazil, comprising approximately 
1.5 million inhabitants. The choice of the cities was based 
on the possibility of logistics, taking into consideration 
that large cities, with at least 1 million inhabitants, better 
express the data distribution in highly populated areas. 
The analytical approach is the core of this study, which 
made the associations meaningful. 

Table 5. Oral health behavior variables by prevalence of gingival bleeding:  Distribution of subjects  (n and %) according to 
bleeding site frequency  (GI 2+3). 

Variable Total subjects
Subjects without 
bleeding sites

Subjects with <10% 
bleeding sites

Subjects with  ≥ 10 
< 50% bleeding 

sites

Subjects with ≥ 
50% bleeding sites

p-value*

Dental visits

Every 3-6 months 287 (17.7) 14 (4.8) 69 (24.0) 148 (51.5) 56 (19.5)

 0.000Every year 356 (22.0) 16 (4.4) 78 (21.9) 146 (41.0) 116 (32.5)

Emergency 975 (60.2) 19 (0,0) 157(16.1) 421 (43.1) 378 (38.7)

Brushing frequency

≤ once / day 268 (16.4)   6 ( 2.2) 43 (16.0) 106 (39.5) 113 (42.1)
0.021

≥ twice / day 1,366 (83.6)  43 (3.1) 263 (19.2) 620 (45.3) 440 (32.2)

Interdental cleaning

Yes 560 (34.0)  25 (4.4) 132 (23.5) 273 (48.7) 130 (23.3)
0.000

No 1087 (66.0)  24 (2.2) 177(16.2) 460 (42.3) 426 (39.1)

Interdental cleaning frequency

≥ once / day 291 (17.7) 16 (5.5) 68 (23.3) 134 (46.0) 73 (25.0)
0.000

< once / day 1,351 (83.2) 33 (2.4) 240 (17.7) 595 (44,0) 483 (35.7)

*p-value:  Pearson Chi square test was used to assess differences between frequency of each oral health habit variable and bleeding frequency.

Table 6. Self-reported gum bleeding according to gender, 
age, city, educational level and % bleeding sites per subject.

Variable
Self-reported gum bleeding n (%)

p-value*
No Yes

Gender

Female 418 (48.2) 448 (51.7)
0.940

Male 376 (48) 406 (51.9)

Age

< 30 169 (36.9) 288 (63.0)
0.000

≥ 30 625 (52.4) 566 (47.5)

City

Santiago 293 (53.4) 255 (46.5)

0.000Tucumán 276 (50.1) 274 (49.8)

Porto Alegre 225 (40.9) 325 (59.0)

Educational level

≤ 12 years  508 (46.2) 590 (53.7)
0.028

> 12years  286 (52.0) 264 (48.0)

Bleeding sites (%)

No bleeding 40 (5.0) 9 (2.9)

0.000

< 10 178 (22.4) 132 (18.8)

≥ 10 <50 307 (38.8) 427 (50.0)

≥ 50 269 (33.8) 286 (33.4)

Total 794 (48.1) 854 (51.8)

*p-value: Pearson Chi square test was used to assess differences between 
frequency for each variable and self-reported gingival bleeding.
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Overall, our results reveal that although 84.2% 
of the participants reported brushing twice a day 
or more, 66% never clean interproximally, and only 
39.6% seek a preventive dental checkup at least once a 
year. In our study sample, a great number of subjects 
had plaque on more than 50% of their dental surfaces, 
and had bleeding on proximal sites. 

Men reported brushing their teeth slightly less 
frequently than women, but no other gender differences 
were found in regard to the other behavioral variables 
studied. Clinically, no bleeding was a condition more 
frequent in women. Younger subjects reported less 
frequent use of interdental devices, and older subjects had 
more surfaces with plaque and more gingival bleeding. 
More years of education was significantly associated 
with higher frequency of toothbrushing, use of dental 
floss, regular dental checkups, less gingival bleeding 
and lower plaque scores. Interestingly, variations 
were found among the cities, that is, dental visits were 
more frequent among Tucumán study subjects, and 
interdental cleaning was more frequent among Porto 
Alegre subjects. These differences in behavior probably 
explain why study subjects from Santiago presented 
the highest levels of plaque and bleeding sites.30

Our findings on oral health habits agree with those 
of other studies conducted in Latin America; a high 
proportion of subjects reported brushing twice a day 
or more, but a lower proportion reported cleaning 
interproximally. In a study of university students 
< 35 years of age from Colombia22, whereas 94% of 

the study subjects brushed their teeth twice daily, 
only 49% used dental floss. In Argentina, of the 3,694 
patients who visited general dentists, 72.2% reported 
brushing twice a day, but only 38% used dental floss25. 
In a group of 471 study subjects, 24 to 44 years of age 
from Porto Alegre,26 95% reported brushing twice a 
day or more, and 67.6% reported using dental floss. 
In our sample from Porto Alegre, 50% of the study 
subjects reported using interdental devices, a greater 
proportion than the near 30% reported from Tucumán 
and Santiago. These differences probably reflect 
different public health policies among the cities.

A comparison of data from urban populations 
shows variations in the brushing frequency reported 
from country to country, but there is agreement that 
daily interdental cleaning is always less frequent than 
daily toothbrushing. Oral health habits similar to our 
findings were reported in Denmark,7 Canada11 and 
Australia.33 A higher frequency of interdental cleaning 
was reported in a middle-aged sample of university 
employees from Lithuanian,10 where 55% reported using 
interdental cleaning tools on a daily basis. Remarkably 
poorer oral health behavior for both toothbrushing and 
interdental cleaning has been reported in samples from 
Iran,19 Kuwait,14 Nigeria,13 China17 and Saudi Arabia.15

Although data from various publications show great 
variability, our findings corroborate those of numerous 
previous studies reporting that better oral hygiene practices 
are significantly related to education,7,12,13,14,26,33 and that 
toothbrushing frequency is related to gender.7,10,13,14,15,17,18,22,26 
In agreement with some studies,14,34 we found no gender 
difference in interdental cleaning frequency, although 
other studies found that interdental cleaning was more 
frequently reported by women.7,17,19,26,33

Previous studies that have evaluated the effect of 
age on oral health habits are difficult to compare with 
because of the variability in the age groups considered, 
but there is a general trend that older subjects use 
extra cleaning devices more frequently.18,26,33

In relation to dental visits, at least one visit a year 
was reported by only 39% of our study subjects. 
This proportion is lower than that reported in some 
developed counties. In a Canadian sample, 69% of the 
study subjects had yearly dental examinations,11 69.9% 
in a United States sample,35 58.5% in an Australian 
sample,33 and 51% of the respondents from Lithuanian,10 

Table 7. Self-reported gum bleeding and percentage of 
bleeding sites (threshold ≥ 50%).

Clinical bleeding 
sites (%)

No. of subjects 
in each bleeding 

category

Self-reported gum 
bleeding?

No Yes

< 50% 1,093 525 568

≥ 50% 555 269 286

Total no. of subjects 1,648 794 854

Sensitivity - n (95%CI) 0.51 (0.47–0.54)

Specificity - n (95%CI) 0.48 (0.44–0.51)
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whereas almost 90% from Sweden9 claimed having 
regular dental checkups. A lower frequency of dental 
visits has been reported in Nigeria,13 where only 
26.4% of the subjects visited the dentist at least once 
a year, and in China,17 where only 28% of the subjects 
reported visiting a dentist in the previous 12 months. 

In an adult sample from the United States,34 
a statistical relationship was found among years of 
education, yearly checkups, dental insurance and 
income. In our study, years of education and city 
of residence were associated with the frequency of 
dental checkups. The highest frequency of dental visits 
found among Tucumán residents is likely related to 
a government policy that encourages yearly dental 
checkups at no cost to the patients. 

In regard to the relationship between oral health 
behavior and gingival health, we observed that low 
frequency of interdental cleaning and no regular 
preventative dental care were associated with the 
presence of more plaque and gingival inflammation, 
as has been reported in previous studies.33,34 In relation 
to toothbrushing and gingival health, toothbrushing 
twice daily or more among our study subjects was 
associated with a lower proportion of gingival 
bleeding sites per subject. In relation to this result, 
Crocombe et al.33 in the Australian survey found that 
higher brushing frequency was associated with less 
dental plaque and gingivitis in a bivariate analysis, 
but only with less plaque in a multivariate analysis. 

The correlation between self-assessment of gum 
bleeding and clinical findings showed a sensitivity of 
0.51, that is, half of the subjects with clinically positive 
bleeding perceived bleeding, and the other half did 
not. Low sensitivity values were also reported by 
Buhlin et al.28 and Gilbert and Nuttall,27 who found 
sensitivities of 0.42 and 0.35, respectively. These 
results demonstrate that many subjects with clinically 
detectable gingival bleeding were unaware of any 

bleeding after toothbrushing or flossing; therefore, 
the self-reporting of these signs may underestimate 
the actual manifestation of the disease. The use of 
measurements that enable accuracy in calculating 
is a matter of interest and is part of the validation 
process of any diagnostic tool. We understand that 
self-reported perceptions of oral conditions are being 
made with greater awareness, and always need to 
be tested. Since these are patient-centered outcomes, 
it is always important to report these self-reported 
values, which need to be further investigated in the 
case of the present study.

One possible limitation of the present study is 
that the independent variables were collected from 
self-reported information. However, this is the most 
common way of gathering answers of this kind, even 
though they could be biased, because they rely on 
memory. Nevertheless, this is a recognized survey 
tool in epidemiology.

Conclusions

The present study shows that the behavior of 
South American adult subjects from the cities of 
Santiago, Porto Alegre and Tucumán, in regard to their 
oral health care practices, is below the international 
recommendations, especially with regard to interdental 
cleaning and regular dental care visits. 

Toothbrushing frequency, interdental cleaning 
and regular preventive dental care are important 
indicators of gingival health, and educational level 
is by far the most significant determinant of good 
oral health behavior. 
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