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Abstract
Keywords Background:
Gingival recession;  Gingival recession is a common periodontal condition characterized by apical

Toothbrushing; Oral hygiene;  displacement of the gingival margin and exposure of the root surface.

Risk factors. Objective:
To investigate the relationship between gingival recession and toothbrushing
habits in adult dental patients.

Methods:

A crosssectional analytical study was conducted among 152 adults aged 20-
Article History 65 years attending the dental outpatient department during a six-month study
Received: 28 June 2026 period. Demographic characteristics and toothbrushing habits were assessed
Accepted: 02 August 2026 using a selfadministered questionnaire, while gingival recession was clinically

Published: 15 August 2026 assessed. Data were analyzed using IBM SPSS Statistics version 27.0.
Descriptive statistics, chisquare tests, Mann—-Whitney U test, and

Copyright @Author multivariable binary logistic regression were performed. Statistical significance
Corresponding Author: * was set at p < 0.05.
Faryal Farooq Ashraf Results:

A total of 152 participants were included in the analysis. Gingival recession
was present in 90 (59.2%) participants. In the bivariate analysis, gingival
recession was significantly associated with brushing frequency, brushing
technique, toothbrush type, brushing duration, and brushing pressure (p <
0.001 for all). In the multivariable logistic regression analysis, age (AOR =
1.123, 95% CI: 1.027-1.228, p = 0.011), brushing technique (AOR =
10.673, 95% CI: 1.292-88.158, p = 0.028), and brushing pressure (AOR
= 16.393, 95% CI: 2.415-111.111, p = 0.004) were independently
associated with gingival recession.

Conclusion:

Gingival recession was common among the study participants. Age, brushing
technique, and brushing pressure were independently associated with gingival
recession. These findings highlight the importance of appropriate toothbrushing
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technique and controlled brushing pressure as components of individualized

oral-hygiene education.

INTRODUCTION:

Gingival recession is a common periodontal
condition characterized by apical displacement of
the gingival margin, resulting in exposure of the
root surface. It may be associated with several
clinical  consequences, including  dentin
hypersensitivity, root surface exposure, aesthetic
concerns, and increased susceptibility to root
surface wear and caries.!,2 Gingival recession is
considered a multifactorial condition influenced
by anatomical, periodontal, behavioral, and
environmental factors.3,*°>6

Toothbrushing is an essential component of daily
oral hygiene; however, inappropriate
toothbrushing practices may contribute to
mechanical trauma of the gingival tissues. Previous
literature has investigated the relationship
between toothbrushing habits and gingival
recession, with particular attention to brushing
technique, brushing force, and toothbrush
characteristics.”>8:%1° Evidence has also suggested
that traumatic toothbrushing may contribute to
gingival recession and non-carious cervical lesions,
particularly when excessive mechanical forces are
applied.!t

The relationship between toothbrushing habits
and gingival recession is therefore clinically
important because toothbrushing practices are
modifiable  through  patient  education.!?
Characteristics such as brushing frequency,
technique, duration, toothbrush bristle type, and
brushing pressure may differ considerably between
individuals and may have different effects on
periodontal  tissues.”>%13  However, gingival
recession is not attributable to toothbrushing
alone, and other factors such as age and individual
periodontal characteristics may also contribute to
its occurrence.3,*1*

Despite  the available evidence regarding
toothbrushing and gingival recession, further
assessment of these modifiable practices in dental
patients may help identify potentially important
behavioral factors associated with gingival
recession. Therefore, the present study was

conducted to investigate the association between
toothbrushing habits and gingival recession
among adult patients attending a dental
outpatient department, with particular emphasis
on brushing frequency, technique, toothbrush
type, brushing duration, and brushing pressure.

Materials and Methods:

Study design

A cross-sectional analytical study was conducted
among adult patients attending the dental
outpatient department during a six-month study
period. A non-probability consecutive sampling
technique was used. Adults aged 20-65 years who
attended the dental outpatient department during
the study period and provided written informed
consent were eligible for inclusion.

Patients undergoing orthodontic treatment, those
with a history of severe periodontitis or
periodontal  surgery, individuals  taking
medications that may affect periodontal health,
and pregnant women were excluded from the
study.

Sample size

The required sample size was calculated using a
95% confidence level, 5% margin of error, an
assumed population proportion of 50%, and an
estimated study population of 300, resulting in a
required sample size of 169 participants. Due to
participant availability during the study period,
152 participants with complete data were included
in the final analysis.

Data collection

Demographic information and toothbrushing
habits were collected using a self-administered
questionnaire. The assessed toothbrushing
characteristics included brushing frequency,
brushing technique, toothbrush type, brushing
duration, and brushing pressure. Smoking status
was also recorded.

Gingival recession was clinically assessed using a
periodontal probe and recorded as present when
the gingival margin was located apical to the
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cemento-enamel junction (CEJ]), and as absent
when no apical displacement of the gingival
margin relative to the CEJ was observed. Although
classification systems such as the Miller
classification are available for grading the severity
and extent of gingival recession, the present study
assessed gingival recession as a binary outcome
rather than by severity grade.!®

Statistical analysis

Data were analyzed using IBM SPSS Statistics
version 27.0. Descriptive statistics were used to
summarize the study variables. Age was
summarized using mean and standard deviation,
while categorical variables were summarized using
frequencies and percentages.

Associations between categorical variables and
gingival recession were assessed using the Pearson
chi-square test. The Mann-Whitney U test was
used to compare age between participants with
and without gingival recession because the
distribution of age did not meet the assumption of
normality required for an independentsamples t-
test.

A multivariable binary logistic regression analysis
was performed to identify factors independently
associated with gingival recession. Adjusted odds
ratios (AORs) with 95% confidence intervals (Cls)
were reported. Statistical significance was set at p

<0.05.

Ethical considerations

The study was conducted after obtaining ethical
approval from?? Written informed consent was
obtained from all participants before data
collection.

Results:

A total of 152 participants were included in the
final analysis, with no missing cases among the
analyzed records. The mean age of the participants
was 38.95 + 13.07 years, with an age range of 20-
64 years. Of the participants, 81 (53.3%) were
male and 71 (46.7%) were female. The
demographic  characteristics of the study
participants are presented in Table 1.

Regarding toothbrushing habits, horizontal
brushing was the most commonly reported
technique (91, 59.9%). Medium-bristled
toothbrushes were wused by 63 (41.4%)
participants, while 43 (28.3%) used hard-bristled
toothbrushes. Most  participants  reported
brushing for 1 minute (66, 43.4%), and moderate
brushing pressure was the most commonly
reported pressure level (62, 40.8%). The
distribution of toothbrushing habits is presented
in Table 2. The distribution of brushing
techniques and toothbrush bristle hardness is also
illustrated in Figure 1 and Figure 2, respectively.
Gingival recession was present in 90 (59.2%)
participants, while 62 (40.8%) had no gingival
recession (Table 3). The prevalence of gingival
recession is illustrated in Figure 3.

In the bivariate analysis, gingival recession was
significantly associated with brushing frequency,
brushing technique, toothbrush type, brushing
duration, and brushing pressure (p <0.001 for all).
The prevalence of gingival recession was
particularly high among participants using
horizontal brushing, hard-bristled toothbrushes,
and moderate or hard brushing pressure. The
associations between toothbrushing characteristics
and gingival recession are presented in Table 4.
Age was also significantly associated with gingival
recession. Participants with gingival recession had
significantly higher age ranks than those without
recession (Mann-Whitney U = 574.50, Z =
—8.310, p < 0.001). The prevalence of gingival
recession across age groups is illustrated in Figure
4.

A multivariable binary logistic regression model
was performed to identify factors independently
associated with gingival recession. The model was
statistically significant (x%(8) = 154.862, p < 0.001)
and demonstrated a Nagelkerke R? of 0.862. The
Hosmer-Lemeshow test was non-significant (x(8)
= 13.786, p = 0.088), indicating no evidence of
significant lack of model fit. The model correctly
classified 94.7% of participants.

After adjustment for the other variables, age,
brushing technique, and brushing pressure were
independently associated with gingival recession.
Each oneyear increase in age was associated with
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a 12.3% increase in the odds of gingival recession
(AOR = 1.123, 95% CI: 1.027-1.228, p = 0.011).
Participants using horizontal/vertical brushing
had approximately 10.7 times higher adjusted
odds of gingival recession compared with those
using circular/modified Bass techniques (AOR =
10.673, 95% CI: 1.292-88.158, p = 0.028).
Similarly, participants reporting moderate/hard
brushing pressure had approximately 16.4 times
higher adjusted odds of gingival recession
compared with those using light pressure (AOR =

16.393, 95% CI: 2.415-111.111, p = 0.004). The
complete multivariable regression results are
presented in Table 5, and the corresponding
adjusted odds ratios and 95% confidence intervals
are illustrated in Figure 5.

Gender, brushing frequency, toothbrush type,
brushing duration, and smoking were not
statistically ~significant factors independently
associated with gingival recession in the
multivariable model (p > 0.05).

Table 1. Demographic characteristics of participants (n = 152)

Variable Frequency, n Percentage, %
Age (years), mean * SD 38.95 + 13.07 —
Age group

20-30 years 53 34.9
31-45 years 54 35.5
46-60 years 33 21.7
61-64 years 12 7.9
Gender

Male 81 53.3
Female 71 46.7
Smoking status

No 113 74.3
Yes 39 25.7

SD = standard deviation.

Table 2. Toothbrushing habits of participants (n = 152)

Variable Frequency, n Percentage, %
Brushing frequency

Once daily 99 65.1
Twice daily 52 34.2
More than twice daily 1 0.7
Brushing technique

Horizontal 91 59.9
Vertical 20 13.2
Circular 16 10.5
Modified Bass 25 16.4
Toothbrush type

Soft 46 30.3
Medium 63 41.4
Hard 43 28.3
Brushing duration

Less than 1 minute 57 37.5
1 minute 66 43.4
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2 minutes 29 19.1
Brushing pressure

Light 59 38.8
Moderate 62 40.8
Hard 31 20.4

Percentages are based on the total sample (n = 152).

Table 3. Prevalence of gingival recession among participants (n = 152)

Gingival Recession Frequency, n Percentage, %
Present 90 59.2

Absent 62 40.8

Total 152 100.0

Gingival recession was coded as O = absent and 1 = present.

Table 4. Association between toothbrushing habits and gingival recession

Variable Recession present, n | Recession absent, n | X2 p-value
(%) (%)

Brushing frequency 32.188 <0.001

Once daily 75 (75.8) 24 (24.2)

>2 times/day 15 (28.3) 38 (71.7)

Brushing technique 65.829 <0.001

Horizontal 74 (81.3) 17 (18.7)

Vertical 13 (65.0) 7 (35.0)

Circular 3(18.8) 13 (81.3)

Modified Bass 0(0.0) 25 (100.0)

Toothbrush type 75.581 <0.001

Soft 5(10.9) 41 (89.1)

Medium 42 (66.7) 21(33.3)

Hard 43 (100.0) 0(0.0)

Brushing duration 27.502 <0.001

<1 minute 49 (86.0) 8 (14.0)

1 minute 30 (45.5) 36 (54.5)

2 minutes 11 (37.9) 18 (62.1)

Brushing pressure 84.634 <0.001

Light 8 (13.6) 51 (86.4)

Moderate 52 (83.9) 10 (16.1)

Hard 30 (96.8) 1(3.2)

X% = Pearson's chisquare. p < 0.05 was considered statistically significant. Brushing frequency was grouped as once daily

versus >2 times/day for inferential analysis because the original >2 times/day category contained only one participant.

Table 5. Multivariable logistic regression analysis of factors associated with gingival recession (n = 152)

Predictor Comparison Adjusted OR | 95% CI P
(AOR) value
Age Per l-year increase 1.123 1.027-1.228 | 0.011
Gender Male vs Female 7.331 0.885- 0.065
60.728
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Brushing Once daily vs >2 times/day 0.371 0.051-2.718 | 0.329

frequency

Brushing Horizontal/Vertical vs | 10.673 1.292- 0.028

technique Circular/Modified Bass 88.158

Toothbrush type | Medium/Hard vs Soft 8.197 0921- 0.059
71.429

Brushing <1 minute vs >1 minute 3.635 0.445- 0.229

duration 29.707

Brushing Moderate/Hard vs Light 16.393 2.415- 0.004

pressure 111.111

Smoking Yes vs No 12.500 0.747- 0.079
200.000

100

80

&0

Count

40

20

Horizontal Vertical

Circular

Brushing Technique

Modified Bass

Figure 1. Distribution of toothbrushing techniques among study participants (n = 152).
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Figure 2. Distribution of toothbrush bristle hardness among study participants (n = 152).
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Figure 3. Prevalence of gingival recession among study participants (n = 152).
https://ijournalar.com | Ashraf et al., 2026 |

Page 587



INTERNATIONAL JOURNAL OF ADVANCED RESEARCH

International Peer-Reviewed Research Journal
ISSN (Online): 3106-7980 | ISSN (Print): 3106-7972

Volume 3 * Issue 4 * August 2026

100.00

80.00

60.00

40.00

Mean RecessionPercent

2000

0o

20-30 years

21-45 years

Age group (years)

46-60 years

61-64 years

Figure 4. Prevalence of gingival recession according to age group.
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Figure 5. Forest plot of adjusted odds ratios (AORs) and 95% confidence intervals (Cls) for factors

independently associated with gingival recession (n = 152).
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Discussion

Gingival recession is a multifactorial periodontal
condition characterized by apical displacement of
the gingival margin and exposure of the root
surface. Several local and behavioral factors have
been implicated in its occurrence, including
toothbrushing practices and mechanical trauma.
Previous literature has specifically examined the
relationship between toothbrushing and gingival
recession, including the potential effects of
brushing technique and
toothbrushing.”>8%11

In the present study, gingival recession was
observed in 59.2% of participants. The prevalence
of gingival recession varies considerably across
populations and study settings, reflecting
differences in age distribution, periodontal status,
clinical assessment methods, and other risk
indicators. Previous epidemiological studies have
reported gingival recession in diverse adult and
dental-patient  populations, supporting the
multifactorial nature of the
condition.?,*1%17518,1% L arge epidemiological
surveys and recent systematic reviews and meta-
analyses have similarly reported considerable
variation in the prevalence of gingival recession
according to population, age structure, and study
methodology.2%>21,22,23,2%

The present study found significant associations
between gingival recession and all assessed
toothbrushing characteristics in the bivariate
analysis, including brushing frequency, technique,
toothbrush type, duration, and brushing pressure.
These findings are consistent with previous
literature highlighting toothbrushing practices as
potentially relevant factors in gingival recession
and emphasizing the possibility of mechanical
trauma associated with toothbrushing.”>8>%11,2°
Brushing technique demonstrated a particularly
strong association with gingival recession. In the
present study, recession was more frequently
observed among participants using horizontal and
vertical brushing techniques, whereas no recession
was observed among participants reporting the
modified Bass technique. In the multivariable
analysis, horizontal/vertical brushing remained
independently associated with gingival recession,

traumatic

with approximately 10.7-fold higher adjusted odds
compared with circular/modified Bass techniques
(AOR = 10.673, 95% CI: 1.292-88.158, p =
0.028). Previous literature has discussed the
potential relationship between toothbrushing
technique and gingival recession, particularly in
the context of traumatic toothbrushing.”>11
Brushing pressure was another important finding.
Participants reporting moderate or hard brushing
pressure had a substantially higher prevalence of
gingival recession than those reporting light
pressure. After adjustment for the other variables,
moderate/hard  brushing pressure remained
independently associated with gingival recession
(AOR = 16.393, 95% CI: 2.415-111.111, p =
0.004). This finding is clinically relevant because
mechanical trauma from toothbrushing has been
proposed as one potential contributor to gingival
recession.®>11,26  However, the crosssectional
design of the present study does not allow a causal
relationship between brushing pressure and
gingival recession to be established.

Toothbrush type was significantly associated with
gingival recession in the bivariate analysis (x2 =
75.581, p < 0.001). All participants using hard-
bristled toothbrushes had gingival recession,
whereas recession was less frequently observed
among participants using soft-bristled
toothbrushes. However, toothbrush type was no
longer statistically significant after adjustment in
the multivariable model (AOR = 8.197, 95% CI:
0.921-71.429, p = 0.059). This difference between
the bivariate and multivariable findings suggests
that the observed association between toothbrush
type and recession may overlap with other
toothbrushing characteristics included in the
model. Previous reviews have also considered
toothbrush characteristics and mechanical effects
as part of the broader relationship between
toothbrushing and oral tissues.®>2°

Brushing frequency and  duration were
significantly associated with gingival recession in
the bivariate analysis but were not independently
associated after adjustment. Once-daily brushing
was associated with a higher prevalence of
recession than brushing at least twice daily, while
recession was also more frequent among
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participants reporting brushing for less than one
minute. However, neither brushing frequency
(AOR = 0.371, p = 0.329) nor brushing duration
(AOR = 3.635, p = 0.229) remained statistically
significant in the multivariable model. These
findings indicate that crude associations between
individual ~ brushing behaviors should be
interpreted cautiously when multiple related
behavioral factors are considered simultaneously.
The direction of the association observed for
brushing frequency should also be interpreted
cautiously, as evidence regarding brushing
frequency and gingival recession is not consistent
across  studies.  Professional  toothbrushing
recommendations emphasize appropriate
technique and effective plaque removal rather
than simply increasing brushing frequency or
duration.?”

Age was significantly associated with gingival
recession in the present study. Participants with
gingival recession had significantly higher age
ranks than those without recession (Mann-
Whitney U = 574.50, Z = =8.310, p < 0.001), and
the prevalence of recession was higher in the older
age groups, with the highest prevalence observed
among participants aged 46-60 years. Age also
remained independently associated with gingival
recession in the multivariable model, with each
one-year increase in age associated with a 12.3%
increase in the odds of recession (AOR = 1.123,
95% CI: 1.027-1.228, p = 0.011). Age has been
recognized as an important epidemiological factor
in studies of gingival recession and other
periodontal conditions.*>1>1751%,28

Smoking was not statistically significant in the
multivariable model (AOR = 12.500, 95% CI:
0.747-200.000, p = 0.079). Although the
estimated odds ratio was relatively large, the
confidence interval was wide and included 1,
indicating considerable uncertainty around the
estimate. Therefore, the present study does not
provide sufficient evidence to identify smoking as
an independent factor associated with gingival
recession in this sample.

The multivariable logistic regression model was
statistically significant (}2(8) = 154.862, p < 0.001),
with a Nagelkerke R2? of 0.862 and an overall

classification accuracy of 94.7%. The Hosmer-
Lemeshow test was non-significant (p = 0.088),
indicating no evidence of significant lack of fit.
Nevertheless, the wide confidence intervals
observed for several predictors, particularly
gender, smoking, toothbrush type, and brushing
pressure, indicate uncertainty in some of the
estimates and warrant cautious interpretation.
From a clinical perspective, these findings
highlight the importance of  assessing
toothbrushing technique and brushing pressure
during routine dental examinations. Patient
education should emphasize gentle, effective
toothbrushing using an appropriate technique
and suitable oral-hygiene aids. Professional
recommendations similarly emphasize evidence-
based toothbrushing practices and appropriate
oral-hygiene instruction.?’>2° However, gingival
recession is multifactorial, and toothbrushing
habits should be considered alongside other
patient-related, anatomical, periodontal, and
behavioral factors.3,8>3°

Limitations

This study has several limitations. First, its cross-
sectional design prevents determination of
temporal or causal relationships between
toothbrushing habits and gingival recession.
Second, toothbrushing habits were self-reported
and may therefore be subject to recall and
reporting bias. Third, the participants were
recruited from a dental outpatient department,
which may limit the generalizability of the findings
to the wider population. Finally, the relatively
small sample size and wide confidence intervals for
several regression estimates warrant cautious
interpretation of the observed associations.

Conclusion

Gingival recession was common among the study
participants, affecting 59.2% of the sample.
Although  brushing  frequency,  brushing
technique, toothbrush type, brushing duration,
and brushing pressure were significantly associated
with gingival recession in the bivariate analysis,
age, brushing technique, and brushing pressure
remained independently associated with gingival
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recession after multivariable adjustment. These
findings emphasize the importance of appropriate
toothbrushing technique and controlled brushing
pressure as components of individualized oral-
hygiene education. Further longitudinal studies
involving larger and more representative
populations are needed to clarify the temporal and
causal relationships between toothbrushing
practices and gingival recession.
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