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Abstract: Epidemiological data on the periodontal health and oral hy-
giene practices of young individuals in Latin America are limited. This 
study was conducted in a sample of 355 first-year students randomly 
selected from 3,251 new students entering the largest university in Co-
lombia. Participants received a periodontal examination and were in-
terviewed about oral hygiene practices. Specifically, this study assessed 
the relationship between oral hygiene practices (including smoking to-
bacco) and plaque accumulation and/or periodontal bleeding on prob-
ing (BOP). Participants had extensive plaque accumulation and BOP, 
with a mean O´Leary plaque index of 56% and mean BOP of 37%. Both 
measures were higher for proximal surfaces. Plaque indices of at least 
50% were not associated with any oral hygiene factors; however, plaque 
index and use of dental floss were associated with a BOP of at least 50%. 
Frequency of tooth brushing was higher in female than in male partici-
pants. Only 5% of participants reported smoking tobacco. On average, 
participants had 2.7 ± 4.6 pockets of at least 4 mm (18% of participants 
had ≥ 5 and 9% of participants had ≥ 10 pockets of this depth, respec-
tively). On average, participants had 2.1 ± 4.4 sites with clinical attach-
ment loss of at least 2 mm (15% and 6% of participants had ≥ 5 and ≥ 10 
sites with this level of loss). Only 8% of participants were diagnosed 
with moderate periodontitis, and no participants were diagnosed with 
severe periodontitis. In conclusion, although participants had high lev-
els of plaque and BOP, signs of advanced destructive periodontal dis-
ease were minimal.

Keywords: Periodontitis; Dental Plaque Index; Periodontal Attachment 
Loss.

Introduction
Classical studies have shown that plaque accumulation leads to clinical 

signs of gingivitis after only a few weeks.1 Over time, chronic gingivitis 
can lead to loss of periodontal attachment in certain individuals.2 Epide-
miological studies have revealed that advanced destructive periodontal 
disease is present in 5% to 15% of the population, with severe periodon-
tal breakdown most common in individuals over the age of 40 years.3

The prevalence of periodontal disease in young individuals has 
been studied in diverse populations. Two recent studies of the peri-
odontal health of 19-year-old Swedish subjects from urban and rural 
areas revealed high levels of plaque accumulation and gingivitis.4,5 
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Separate large epidemiological studies of the peri-
odontal health of young individuals in Chile and 
Brazil found significant levels of clinical attach-
ment loss (CAL).6,7 A 1998 Colombian study on 
oral health found a high prevalence of periodon-
tal pockets and loss of periodontal attachment in 
younger individuals.8 Since then, however, no data 
on the periodontal health of a young age group in 
Colombia have been published.

The Universidad Nacional de Colombia is the largest 
university in Colombia; each semester, approximately 
3,200 new students enroll at the Bogotá campus. New 
students complete medical and dental examinations. 
During the 2012 academic year, students were also 
offered a periodontal examination. Here, we sought 
to determine the periodontal health of this sample 
of young Colombian students.

Methodology
Study Sample

Along with the routine medical and dental exami-
nations provided to all new students at the Univer-
sity, a representative sample of the 3,251 students was 
invited to participate in a periodontal examination. 
Estimates of probability, standard error, and confidence 
intervals for finding extensive gingival disease were 
made on the basis of a similar study.8 The calculated 
minimum sample size for the study was 355 subjects. 
Participants were selected from among new students 
enrolling in each of the University’s 41 study programs, 
using a list of consecutive numbers and proportional 
random assignment. If any student declined partici-
pation, the next individual on the list was invited 
to participate.Participants were excluded from the 
study if they had any systemic condition that would 
prevent them from undergoing a periodontal exami-
nation without medication. The study was approved 
by the ethical committee of the Universidad Nacional 
de Colombia, certificate 0-03 of 2012-02-22, and all of 
the participants provided written informed consent.

Interview Questions
Participants were interviewed about oral hygiene 

practices, including: frequency of tooth brushing, 
dental floss and mouthwash use, time since last den-
tal visit, and tobacco smoking status.

Clinical examination
Examinations were performed in a fully equipped 

dental office by two periodontal graduate students. 
Randomly selected cross-jaw quadrants were ana-
lyzed, third molars were excluded. The mesio-buccal, 
mid-buccal, disto-buccal, and disto-lingual surfaces 
were examined on each tooth. Kingman et al.9 com-
pared periodontal partial-mouth examinations to 
full-mouth examinations in a sample of 1,586 Brazil-
ian subjects. Examination of three surfaces per tooth 
(e.g., mesio-buccal, mid-buccal, and disto-lingual), in 
either partial- or full-mouth examinations, resulted 
in the lowest absolute and relative biases for pocket 
depth (PD) and CAL measurements. As such, a simi-
lar examination method was used.

To determine intra-examiner reproducibility, 
repeated assessments were performed on five par-
ticipants not included in the study. The average 
intra-examiner reproducibility kappa values for the 
examiners were 0.77 and 0.69 for the PD and CAL 
measurements, respectively.

Clinical parameters analyzed were as 
follows:
1. O’Leary plaque index (PI) on four surfaces per 

tooth,10 obtained with disclosing solution (Pro-
quident Ltda., Medellín, Colombia);

2. bleeding on probing (BOP), defined as the per-
centage of surfaces with bleeding after probing to 
the base of the sulcus after a period of 10 seconds;

3. PD, measured to the closest millimeter with a 
standardized periodontal probe (UNC-15, Hu-
Friedy, Chicago, USA), increased PD was de-
fined as a depth of at least 4 mm;

4. gingival margin, measured as the distance from 
the free gingival margin to the cement-enamel 
junction, and

5. Clinical Attachment Level Loss (CAL) calculat-
ed as CAL = -PD ± GM.
The prevalence of Periodontitis was determined 

according to previously published methods.11 Mod-
erate periodontitis was defined as the presence of at 
least two inter-proximal surfaces with CAL of 4 mm 
or greater, or at least two inter-proximal surfaces 
with PD of 5 mm or greater. Severe periodontitis 
was defined as the presence of at least two inter-
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proximal surfaces with CAL of 6 mm or greater 
and at least 1 inter-proximal surface with PD of 5 
mm or greater.

data Analysis
Analyses were performed using JMP v. 8.0 software 

(SAS Institute Inc., Cary, USA). Data are expressed 
as mean values ± standard deviation or percentages. 
Pearson correlation analysis was used to determine 
the relationship of oral hygiene practices with PI and 
BOP scores of at least 50%. The level of statistical sig-
nificance was set at p < 0.05.

results
Study Sample

The sample of 355 participants had a mean age 
of 18.9 ± 4.0 years (range: 16–35 years; Figure 1). Men 
comprised 71% (253/355) of the sample. In the 2012 
academic school year, male students outnumbered 
female students nearly 2:1 in new student enroll-
ment. Smoking rates were low in the overall sample; 
13.5% (48/355) of participants indicated that they 
smoked, but only 5% (17/355) smoked five or more 
cigarettes per day.

Interview Questions
All participants indicated that they brushed their 

teeth daily, and 94% (334/355) of participants brushed 
their teeth two or more times per day. In contrast, 58% 
(205/355) of participants indicated that they never 
used dental floss; a similar trend was observed for 
mouthwash use (Table 1). About half (46%, 164/355) 
of participants had visited a dentist during the last 
6 months; however, 25% (90/355) of participants had 
not seen a dentist in over a year. Women exhibited 
significantly greater frequencies of tooth brushing 
than men (p = 0.0005; Table 2).

Assessed for eligibility

(n = 358)

Individuals examined

Refused to participate n=3

(n = 355)

Individuals analyzed

(n = 355)

Potentially eligible individuals

(n = 3251)

Figure 1. Number of participating students at different 
phases of the study.

Table 2. Comparison of mean frequency of oral hygiene 
practices between genders.

Oral Hygiene Practice Male
(253)

Female
(102)

p value

Tooth-brushing
(day)

2.36 2.64 0.0005

Dental floss
(day)

0.49 0.57 0.39

Mouth rinse
(day)

0.60 0.70 0.75

Last visit to the dentist
(month)

13.7 12.2 0.45

Table 1. Frequency of oral hygiene practices among students.

Frequency of 
use per day

Tooth-brushing

n (%)

Dental Floss

n (%)

Mouth rinse

n (%)

Never 0 208 (58) 202 (57)

Every other day 0 23 (7) 6 (2)

1 21 (6) 88 (25) 71 (20)

2 78 (50) 26 (7) 58 (16)

≥ 3 56 (44) 10 (3) 18 (5)

Clinical examination
Most participants had all of their teeth (mean: 

27.6 ± 0.9 teeth).The overall mean PI was 56% (27). 
Greater plaque accumulation was present on the prox-
imal surfaces (60%) compared to the buccal surfaces 
(43%). Only 10% (37/355) of participants had a total 
PI of less than 20%, and 55% (195/355) had a PI of at 
least 50% (Figure 2). PIs were not significantly differ-
ent between male (56%) and female (55%) participants.
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The participants showed high percentages of 
BOP. The total BOP score for participants was 
37% (22). BOP scores for the proximal and buccal 
surfaces were 42% (23) and 25% (23), respectively. 
BOP scores of less than 20% were observed for 26% 
(91/355) of participants, whereas 24% (86/355) of 
participants had BOP scores of at least 50% (Figure 
3). Similar to PI, the BOP scores were not signifi-
cantly different between male (38%) and female 
(34%) participants.

associated with PIs of at least 50%. However, dental 
floss use (r = 0.32, p = 0.03) and PI (r = 0.36, p = 0.0002) 
were associated with BOP scores of at least 50%.

Participants had minimal signs of gingival reces-
sion (GR). In our sample, 32% (114/355) of participants 
had at least one, 9% (31/355) of participants had at 
least three, and only 4% (13/355) of participants had 
at least five GR sites with a depth of at least 1 mm 
(Table 3). Only 9% (32/355) of participants had at least 
one GR site with a depth of at least 2 mm.

The overall mean PD of the sample was 2.1 (0.3) 
mm, and 42% (150/355) of participants had no sites 
of increased PD. Among participants with periodon-
tal pockets of at least 4 mm, 18% (63/355) had at least 
5 pockets and 9% (31/355) had at least 10 pockets. 
Only 4% (13/355) of participants had sites with PD 
of at least 6 mm (Table 3).

The overall mean CAL of the sample was 
0.2 ± 0.3 mm, and 54% (191/355) of participants had 
no sites showing CAL of at least 2 mm. Among par-
ticipants with sites showing CAL of at least 2 mm, 
15% (53/355) had at least 5 sites and 6% (23/355) had 
at least 10 sites (Table 3). In our sample, 10% (35/355) 
of participants had at least one site showing CAL of 
at least 4 mm, but only 1% (3/355) of participants had 
sites showing CAL of at least 6 mm.

Overall, 8% (29/355) of participants could be diag-
nosed with moderate periodontitis. No participants 
were found to have severe periodontitis.

discussion
This sample of Colombian university students 

had high levels of plaque accumulation and BOP. 
Comparable levels of plaque accumulation and 
periodontal bleeding have been found in similar 
samples of young individuals coming from coun-
tries such as Brazil, Sweden, and Switzerland. A 
recent survey of 1,211 Brazilian children, rang-
ing in age from 8 to 12 years, found high visible 
PI scores 89.7, and a high prevalence of gingivitis, 
78.5.12 Separate studies of 19-year-old Swedish ado-
lescents, living in urban and rural areas, found PIs 
that ranged from 47% to 59%, and gingivitis preva-
lence that ranged from 44% to 56%.4,5 A study of the 
periodontal conditions of 624 Swiss army recruits 

Figure 2. Cumulative percent of individuals according to the 
plaque index.
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Figure 3. Cumulative percent of individuals according to 
bleeding on probing (%).
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Oral hygiene measures (e.g., frequency of tooth 
brushing, mouthwash use, etc.) were not significantly 
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(age range: 18–24 years) found plaque and gingi-
val indices of 1.3 (SD 0.3), and 1.2, respectively.13

A Colombian study on oral health performed a 
periodontal examination of 3,976 young adults aged 20 
to 24 using a partial method.8 The results of the Com-
munity Periodontal Index of Treatment Needs found 
that 66% of the participants in that age group had lev-
els of plaque accumulation and periodontal bleeding 
similar to our findings. That same study also found 
that gingivitis was more likely to occur in men than 
women, individuals with lower education levels, and 
individuals living in rural areas. Although our study 
did not find differences between men and women in 
plaque accumulation or periodontal bleeding, partici-
pants in our study all had completed a high school 
education and came mostly from urban areas.

One explanation for the high levels of plaque and 
gingivitis found in this sample could be that most 
participants (58%) did not use dental floss. Daily floss-
ing was associated with less dental plaque, lower cal-
culus formation, and less gingivitis, but not CAL, in 
an Australian oral health survey.14 A Cochrane sys-
tematic review by Sambunjak et al.15 analyzed data 
on the effects of tooth brushing alone versus tooth 
brushing plus flossing, in terms of plaque accumu-
lation, gingivitis, and caries. The authors concluded 
that there is some evidence showing greater gingivi-
tis reduction with the additional use of dental floss; 
however, only weak evidence was found to support 
greater plaque reduction with the addition of floss. A 
systematic review by Berchier et al.16 concluded that 
flossing did not provide any additional benefits to 

Table 3. Number of sites per person with GR ≥ 1 mm, PD ≥ 4 mm, and CAL loss ≥ 2 mm.

Variable Mean (SD) Median Quartile range Maximum Minimum

Gingival recession ≥1 mm

All surfaces 0.78 (1.7) 0 0-1 16 0

Buccal 0.59 (1.1) 0 0-1 8 0

PD ≥ 4mm

All surfaces 2.7 (4.6) 1 0-3 34 0

Proximal 2.5 (4.3) 1 0-3 28 0

CAL loss ≥ 2 mm

All surfaces 2.1 (4.4) 0 0-2 34 0

Proximal 1.5 (3.7) 0 0-1 29 0

SD: Standard deviation.

tooth brushing alone on interproximal plaque and 
gingivitis reduction. For the present sample, no cor-
relation was present between PIs greater than 50% 
and dental floss use. Regardless, flossing for proxi-
mal plaque control should still be considered a com-
mon-sense practice.17 Similar to our results, surveys 
in Sweden4,5 and Australia14 have found low percent-
ages of individuals using dental floss 3–4% in Swe-
den, and 20% in Australia.

Although 94% of participants in this study reported 
brushing their teeth at least twice per day, 43% of the 
buccal surfaces examined showed plaque accumu-
lation. Factors other than the frequency of brushing 
were likely responsible for the high plaque scores. 
According to a study by Löe and Kleinmann,18 three 
main factors are associated with the efficacy of plaque 
removal by tooth brushing: 1) the design of the 
brush, 2) the skill of the individual using the brush, 
and 3) the frequency and duration of use. A system-
atic review by Slot et al.19 evaluated the efficacy of a 
brushing exercise on plaque scores. A meta-analysis 
of 59 studies revealed that a single brushing exercise 
reduced plaque scores from 30% to 53% of baseline. 
Larger reductions were found for toothbrushes with 
bristle tuft arrangements (flat trim, multileveled, or 
angled) and longer brushing times. It could be that 
participants in the present study did not brush for 
adequate durations, did not use enough care when 
brushing, or used ineffective toothbrushes.

Despite the high plaque scores and periodontal 
bleeding in the present sample, the number of sites 
showing periodontal pockets or loss of attachment 
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was low. Only 8% of participants had moderate peri-
odontitis, and none had severe periodontitis. A greater 
prevalence of attachment loss has been found in other 
Latin-American countries. López et al.6 studied 9,023 
individuals of 12 to 21 years of age. They found that 
participants had, average, 3.3 to 5.4 sites with CAL of 
at least 2 mm. When only interproximal sites were 
considered, the average number of sites with CAL 
decreased to 2.6 to 4.3 sites. A Brazilian study by Susin 
et al.7 found that 43% of the 612 young adult participants 
(age: 14–29 years) met diagnostic criteria for chronic 
periodontitis, which they defined as having at least 
two teeth with CAL of at least 3 mm.

Due to the use of different threshold diagnostic 
criteria for periodontitis between this study and oth-
ers, direct comparison is difficult. However, these 
contrasting results could be due, in part, to the par-
tial examination method used in our study. Com-
pared to full-mouth examinations, partial-mouth 
examinations have been found to underestimate 
the presence of PD and CAL loss.20 The results of the 
Colombian National Study revealed that only 3% of 
the 20- to 24-year-old participants had a CAL loss 
of at least 3 mm, a figure closer to our present find-
ings. However, 11% of 30- to 34-year-old participants 
had a CAL of at least 3 mm. The National Study also 
found greater CAL in individuals with lower socio-

economic status. Unfortunately, socioeconomic data 
were not collected in our study.

Only 5% of participants in the present study 
smoked at least five cigarettes per day, a lower smok-
ing rate than in other countries. López et al.6 found 
that nearly 25% of the adolescent participants in Chile 
were daily smokers. A study by Vered et al.21 found 
that 36% of the 7,056 Israeli army recruit participants 
were smokers, with 21% smoking more than 10 ciga-
rettes per day. Rothlisberger et al.13 found that 32% 
of the 626 Swiss army recruit participants described 
themselves as smokers.

Conclusion
The results of the present study found on young 

Colombian university students high plaque accu-
mulation and periodontal BOP. However, signs of 
destructive periodontal disease were minimal at this 
age. Only 8% of participants met diagnostic criteria 
for moderate periodontitis, and no participants met 
diagnostic criteria for severe periodontitis.
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