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Purpose
The purpose of this study is to evaluate the effect of excessive gingival display on oral health–related quality of life of Egyptian
females.

Methods
This cross-sectional study was conducted on 160 individuals with excessive gingival display and 160 controls matched for gender
and age, attending the outpatient clinic. The outcome was oral health–related quality of life evaluated using the Oral Health
Impact Profile-14 (OHIP-14) questionnaire.

Results
Participants with excessive gingival display had a higher total OHIP-14 score (6 37 ± 3 34) in comparison with the controls
(3 68 ± 2 54, p = <0 001). Impacts were also significant in the domains: functional limitation, physical disability, psychological
discomfort, and psychological disability. Mean gingival display on maximum smile in the excessive gingival display group was
3 84 ± 1 13mm.

Conclusion
Excessive gingival display negatively affects the overall oral health–related quality of life, especially the psychological domain in
this particular population. The results of this present study justify the correction of excessive gingival display to improve
individuals’ oral health–related quality of life.
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1. Introduction

An esthetic smile is defined as the perfect balance between
three parameters: the white (teeth), the pink (gum), and
the lips [1]. Gingival display is gum exposure between the
inferior border of the upper lip and the gingival margin of
the maxillary anterior central incisors when smiling. Gingi-
val exposure of more than 2mm when a person smiles is

considered an excessive gingival display or gummy smile
[2, 3]. Gingival excess is classified by the American Academy
of Periodontology (2017) as a mucogingival deformity and
condition around the teeth and under “other conditions
affecting the periodontium” [4]. Excessive gingival display
has been a cause of embarrassment for many patients, often
associated with refusal to smile, thus affecting their psycho-
social behavior and leading to lack of self-esteem and
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challenges in social relations [5]. Some studies reported that
0–2mm gingival display upon smiling was considered attrac-
tive, while between 2 and 3mm display was considered less
attractive [6–8]; the more the display, the less the attractive-
ness score [9]. Another study found that the amount of gingi-
val display was inversely related to how friendly, trustworthy,
intelligent, and self-confident a person is perceived by laymen
[10]. Excessive gingival display is a clinical condition that has
gained tremendous focus recently and is a chief complaint of
many patients, perhaps because of the media and increasing
emphasis on beauty standards [11]. Esthetic demands of the
Egyptian patient have increased over the past two decades
because modern technology has become available and expo-
sure of the citizens to universal esthetic standards has
increased, raising their awareness about oral health [12].

The World Health Organization defined oral health as
“oral health that enables an individual to speak, eat and social-
ize without active disease, discomfort or embarrassment.” The
Oral Health Impact Profile-49 (OHIP-49) questionnaire is
considered an instrument that measures people’s perception
of the social impact of oral disorders on their well-being based
on the theoretical model of oral health, which included seven
dimensions: functional limitation, physical pain, psychological
discomfort, physical disability, psychological disability, social
disability, and handicap [13]. Responses were made on a
Likert-type scale and coded 4= very often, 3= fairly often,
2= occasionally, l =hardly ever, and 0=never. However, the
earliest version consisted of 49 questions and its implementa-
tion in the day-to-day clinical practice or in large-scale studies
was quite difficult, and authors needed a more concise version
[14]. The Oral Health Impact Profile-14 (OHIP-14) question-
naire, which consisted of only 14 questions to evaluate the oral
health–related quality of life, was proposed to make imple-
mentation of the questionnaire more practical [15]. Since its
publication in English in Australia, the OHIP-14 has been
translated into different languages, including Chinese, Span-
ish, Danish, Portuguese, and Finnish [16–20].

Prevalence of excessive gingival display was found to be
10% in the population between the ages of 20 and 30years,
with statistically significant gender difference in prevalence
and extent of display, and higher in females, respectively [2,
21, 22]. Prevalence of gummy smile in the Egyptian popula-
tion was 9% in 2005 [23], and about a decade later, another
study by the same authors found the prevalence of gummy
smile to be 11.8% [12]. A more recent study found the preva-
lence of excessive gingival display to be 10.9% in the Turkish
population [24]. Therefore, excessive gingival display is quite
a common finding, affecting a great number of people world-
wide. This study is aimed at examining the effect of excessive
gingival display on the psychological aspect of oral health–
related quality of life, in hopes that this would allow clinicians
to better understand their patients’ needs and provide patient-
centered care, tailored to each patient’s needs.

2. Subjects and Methods

2.1. Sample Size Calculation. According to Antoniazzi et al.
[25] and based on the distribution of the Egyptian popula-
tion from https://www.capmas.gov.eg/ (2021), a sample size

of 160 patients for each group was sufficient to detect the
effect size, estimate a 95% confidence interval, and achieve
a significant level of 5% (p < 0 05). The sample size was cal-
culated according to G ∗ Power software Version 3.1.9.4,
where fS is the effect size, α = 0 05, β = 0 2, and Power = 1
− β = 0 95.

2.2. Study Design. One hundred and sixty medically free
female patients between age 18 and 40 years who had exces-
sive gingival display and 160 controls matched in age and
gender were recruited for this cross-sectional study from
patients attending the outpatient clinic of the Oral Medicine,
Periodontology and Oral Diagnosis Department, Faculty of
Dentistry, Ain Shams University and patients attending the
outpatient clinic of the Oral Medicine and Diagnosis depart-
ment, Faculty of Dentistry, MSA University from September
2022 to December 2023. Subjects with periodontitis, badly
decayed and mutilated anterior teeth, or any other intraoral
finding that may affect their perception of oral health were
excluded from this study. Excessive gingival display was
diagnosed as more than 2mm maxillary gingival display
on maximum smiling, taken by calculating the average of
the display associated with the right and left upper central
incisors (Figure 1).

The measurements in this study were taken using a
North Carolina Periodontal Probe-15 and a digital caliper.
Dimensions of upper central, lateral, and canine were mea-
sured, and the recurring esthetic dental proportion was cal-
culated. Subjects recruited in the excessive gingival display
group were aware or made aware that they had excessive
gingival display. Afterwards, patients were asked to take
the OHIP-14 questionnaire (Figure 2) that had been trans-
lated into Arabic, as an instrument to evaluate their oral-
related quality of life. This study did not contain illiterate
patients. The same interviewer conducted all the interviews,
patients filled out the data themselves, and the interviewer
explained any questions they did not find clear enough.
OHIP-14 questionnaire responses were made on a Likert-
type scale and coded 4= very often, 3 = fairly often, 2 = occa-
sionally, l =hardly ever, and 0=never, with the lowest total
score 0 and the highest possible score 56. Participants in
both groups were selected very carefully, ensuring that they
were medically free females, aged 18–40 years, with overall
good oral hygiene. Mild gingivitis was permitted, but cases
with extensive periodontal disease were excluded. Partici-
pants had sound anterior teeth, especially from right canine
to left canine; crowns and mutilated anterior teeth were also
excluded—all in an effort to evaluate the sole effect of exces-
sive gingival display on candidates’ self-esteem/confidence
without being affected by any other oral/dental esthetic
problems (see S1).

This cross-sectional study was conducted as per the
guidelines of strengthening the reporting of observational
studies in epidemiology (STROBE) (Von Elm et al., 2007).
The study was reviewed and approved by the Research Eth-
ical Committee of the Faculty of Dentistry at Ain Shams
University (approval number: FDASU-Rec IM122107;
approval date: 22/12/21). A written informed consent form
was read, understood, and signed by all the participants.
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Figure 1: Excessive gingival display upon maximum smile of some candidates included in this study.

Oral Health–Related quality of life questionnaire (OHIP–14)

Personal data
Patient name
Age
Gender
Address

OHIP-14 questionnaire

2-Have you felt that your sense of taste has
worsened because of problems with your teeth
or mouth?
3-Have you had painful aching in your mouth?

5-Have you been self-conscious because of
your teeth or mouth?
6-Have you felt tense because of problems with
your teeth or mouth?
7-Has been your diet been unsatisfactory
because of problems with your teeth of mouth?
8-Have you had to interrupt meals because of
problems with your teeth or mouth? 
9-Have you found it difcult to relax because of
problems with your teeth or mouth?
10-Have you been a bit embarrassed because 
of problems with your teeth or mouth?
11-Have you been a bit irritable with other
people because of problems with your teeth or
mouth?
12-Have you had difculty doing your usual jobs
because of problems with your teeth or mouth?
13-Have you felt that life in general was less
satisfying because of problems with your teeth
or mouth?
14-Have you been totally unable to function
because of problems with your teeth or mouth?

Final score

4-Have you found it uncomfortable to eat any
foods because of problems with your teeth or
mouth?

Very
ofen

Fairly
ofen Occasionally Hardly

ever Never Don’t
know

1-Have you had trouble pronouncing any words
because of problems with your teeth or mouth?

Patient number
Phone number
Occupation
ASU/MSA

Figure 2: OHIP-14 questionnaire [15].

3The Scientific World Journal

 8086, 2025, 1, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1155/tsw

j/9996803 by L
ubna A

m
ro - E

gyptian N
ational Sti. N

etw
ork (E

nstinet) , W
iley O

nline L
ibrary on [23/10/2025]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense



All questionnaires were answered, and no fields were left
empty. The sample was representative of the reference
population.

2.3. Statistical Analysis. The mean and standard deviation
values were calculated for quantitative data, while frequen-
cies were calculated for qualitative data. Fisher’s exact and
chi-square tests were used to determine the relationship
between frequencies. The significance level was set at p ≤
0 05. Mann–Whitney U test was used because the data was
not normally distributed. Spearman’s test was used to deter-
mine correlation. Statistical analysis was performed with
IBM SPSS Statistics Version 20 for Windows.

3. Results

A total of 320 individuals were included in this study, 160
with excessive gingival display and 160 without excessive
gingival display. Thirty-two candidates who met the criteria
refused to participate due to embarrassment at smiling or
refusal to be photographed. Mean age of the excessive gingi-
val display group was 27 62 ± 6 21, and mean age of the con-
trol group was 27 06 ± 6 06, p = 0 287 (Table 1). Mean
gingival display on maximum smile in the excessive gingival
display group was 3 84 ± 1 13mm. The average display con-
sidered that unesthetic is between 2 and 3mm [8]. OHIP-14
questionnaire responses were made on a Likert-type scale
and coded 4= very often, 3 = fairly often, 2 = occasionally,
l =hardly ever, and 0=never, with the lowest total score 0,
and the highest total score in this study was 16 and 12 for
the excessive gingival display and the control groups, respec-
tively. Participants with excessive gingival display had a
higher total OHIP-14 score (6 37 ± 3 34) in comparison with
the controls (3 68 ± 2 54, p ≤ 0 001). Impacts were also sig-
nificant in the domains: functional limitation, physical dis-
ability, psychological discomfort, and psychological
disability (Table 2) (see S1 and S2).

Spearman’s correlation identified a minimal positive
relationship between the extent of gingival display on maxi-
mum smile and the total psychological dimension of OHIP-
14, which means that an increase in gingival display on max-
imum smile is accompanied by an increase in total psycho-
logical dimension with a correlation coefficient of 0.076
(Figure 3). Moreover, the correlation coefficients of psycho-
logical disability and psychological discomfort were 0.059
and 0.108, respectively (see S2).

4. Discussion

Smiles are a very important mode of nonverbal communica-
tion, conveying friendliness, approachability, and happiness
and influencing people’s perception of facial esthetics. The
findings of this current study indicate that excessive gingival
display upon smiling negatively influences an individual’s
oral health–related quality of life. Little data has been avail-
able on the individual’s perception of oral health–related
quality of life in relation to excessive gingival display.

Among the limitations of this study was that it was per-
formed on a predominantly female sample; the authors

chose this study design because several previous studies
found a significant difference between genders that may
affect results, since the prevalence of gummy smile was
much higher in females than in males [2, 21, 22]. Moreover,
many studies that had a sample consisting of both genders
had more female candidates, which probably influenced
the results [26–29]. In addition, females were more likely
to smile than males [30]. Also, females are generally more
aware of the appearance of their smile, more psychologically
affected, and more committed when it comes to oral health
[31]. The ages of the samples were 18–40, with a mean age
of 27 62 ± 6 21 years in the excessive gingival display group
and 27 06 ± 6 06 (p = 0 287) in the control group. Even
though a gummy smile can be present at all ages, this partic-
ular age group was chosen because younger individuals and
especially females are among the most psychologically
affected groups by beauty standards in terms of self-esteem
and confidence [32, 33] and because muscle flaccidity related
to aging decreases the incidence of gummy smile in older
individuals [34]. Another limitation is the use of conve-
nience sampling, which may cause potential selection bias,
but because of the cross-sectional study design, examination
of association is done, not causality.

The gingival display on maximum smile mean value was
3 84 ± 1 13mm in the excessive gingival display group. The
average display considered unesthetic is between 2 and
3mm [8]. A similar cross-sectional study conducted on
200 high school females aged 16 to 18 with excessive gingival
display found a mean display of 4 68 ± 1 2mm [35]; the dif-
ference in mean gingival display may be due to the wider age
range, which included older individuals, and gingival display
decreases with age [34]. The interviewer in this study noticed
that many participants, when asked to smile, instinctively
covered their mouths with their hands at first, but when
asked to fill in the survey questions, they responded never
to most of them, which was quite puzzling. Thirty-two can-
didates who met the criteria refused to participate due to
embarrassment at smiling or refusing to be photographed.

The mean value for OHIP-14 total score was 6 37 ± 3 34
and 3 68 ± 2 54 (p ≤ 0 001) in the excessive gingival display
and control groups, respectively. The meticulous selection
of candidates explains the overall low means; other epidemi-
ological studies that have used the OHIP have found that
missing teeth, untreated decay, periodontal attachment loss,
and barriers to dental care are associated with increasing
scores, which were not included in the sample of this current
study [14, 15, 36].

TABLE 1: Comparison of the age of the two groups (see S2).

Age
EGD
group

Non-EGD
group

p
value∗

Mean (standard
deviation)

27.62
(6.21)

27.06 (6.06)

0.287∗Median 26 25

Mode 22 23

Range 18–40 18–39
∗Mann–Whitney U test.

4 The Scientific World Journal
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A study that was conducted in Southern Brazil using the
OHIP-14 questionnaire aimed to compare the oral health–
related quality of life between individuals with and without
excessive gingival display and found that individuals with
excessive gingival display did have a poorer oral health–
related quality of life than individuals without excessive gin-
gival display [25]. Total OHIP-14 scores were 2.10-fold
higher among individuals with excessive gingival display;
participants with excessive gingival display had a higher total
OHIP-14 score (4 81 ± 4 76) compared to the controls
(1 85 ± 3 77; p < 0 001), which is close to the findings of this
study 6 37 ± 3 34 and 3 68 ± 2 54 (p < 0 001), respectively.
Perhaps the higher value in this current study was because
the sample comprised females only, who are more aware
and affected by excessive gingival display than their male
counterparts. In addition, this current study included

patients undergoing orthodontic treatment, while Anto-
niazzi et al. excluded patients undergoing orthodontic treat-
ment [25]. Antoniazzi et al. found that the domains
significantly affected in the OHIP-14 by excessive gingival
display were functional limitation (p < 0 001), psychological
discomfort (p = 0 001), psychological disability (p = 0 032),
and social handicap (p = 0 002) [25], similar to this current
study which found that excessive gingival display signifi-
cantly affects OHIP-14 domains: functional limitation
(p < 0 001), physical disability (p = 0 003), psychological dis-
comfort (p < 0 001), and psychological disability (p < 0 001).

Al Sayed et al. reported patient’s responses that were
quite different from the current study [35]; the most com-
mon response for all the OHIP-14 questionnaire 14 ques-
tions was very often (4), whereas in the current study, the
most common response for most of the OHIP-14 questions

TABLE 2: Comparison of OHIP scores between the two groups (see S2).

OHIP-14 domains
(0–8)

EGD group Non-EGD group
Mean (standard

deviation)
Median Mode Range

Mean (standard
deviation)

Median Mode Range p value∗

Functional limitation 0.12 (0.53) 0.0 0 0–4 0.62 (92) 0 0 0–4 <0.001∗

Physical pain 0.78 (1.07) 0.0 0 0–4 0.60 (0.78) 0 0 0–3 0.252∗

Physical disability 0.97 (1.133) 1.0 0 0–4 0.68 (0.92) 0 0 0–3 0.003∗

Psychological discomfort 2.03 (1.22) 2.0 2 0–4 0.55 (0.85) 0 0 0–4 0.001∗

Psychological disability 1.42 (1.09) 2.0 2 0–4 0.46 (0.86) 0 0 0–3 0.001∗

Social disability 0.68 (1.02) 0.0 0 0–4 0.52 (0.82) 0 0 0–3 0.162∗

Handicap 0.37 (0.74) 0.0 0 0–3 0.26 (0.60) 0 0 0–3 0.98∗

Total OHIP-14 score 6.37 (3.34) 6 6 0–16 3.68 (2.54) 3 3 0–12 <0.001∗
∗Mann–Whitney U test.

y = 3.74 + 0.08⁎x

R2 linear = 0.007

0.00
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Figure 3: Scatter plot representing correlation between the extent of gingival display and the total psychological dimension (psychological
discomfort + psychological disability) of OHIP-14 (see S2).
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was never (0), apart from Question 5: “feeling self-con-
scious,” Question 6: “feeling tense” (psychological discom-
fort), Question 9: “difficult to relax,” and Question 10:
“embarrassed” (psychological disability), where the most
common response was occasionally (2). The striking difference
between the responses may be owing to the young age of Al
Sayed et al.’s sample, which was 16–18-year-old females, and
their sample consisted only of teenagers, where all the emo-
tions are far more heightened than in adults [35], while the
present study’s sample was 18–40-year-old females. In this
current study, a minor positive relationship was found
between the extent of gingival display and the psychological
aspect of OHIP, meaning that an increase in extent of gingival
display leads to a very minute increase in psychological dis-
comfort and psychological disability, indicating that the pres-
ence of excessive gingival display affected oral health–related
quality of life, but the extent of gingival display did not affect
oral health–related quality of life as much.

Within the limitations of this current study, excessive
gingival display affects oral health–related quality of life of
young Egyptian females, with a minor positive correlation
between the extent of gingival display and its effect on the
psychological domain. It should be noted that the Egyptian
population was less affected by gummy smile than other
populations [25, 35], perhaps due to the immense amount
of stress the Egyptian citizens experience [37–40] or due to
a lower level of patient awareness of oral health–related
quality of life [41]. Further research is needed to measure
Egyptian’s awareness and perception of oral health. In addi-
tion, the Egyptian population showed a weak positive corre-
lation, indicating that the presence of excessive gingival
display affected the oral health–related quality of life of
patients regardless of the amount of gingival display. The
findings of this present study help clinicians to understand
the extent of the impact of excessive gingival display on
the oral health–related quality of life of patients and suggest
a need for taking into consideration patients’ desires when
formulating a treatment plan. The results of this study can
be generalized to other populations of similar cultural,
demographic, and economic backgrounds.

5. Conclusion

Within the limitations of the present study, excessive gingi-
val display significantly affects oral health–related quality
of life, particularly the psychological domain of oral
health–related quality of life of Egyptian females, with a
weak positive correlation with the extent of display. Further
studies are required to identify the differences between races
regarding societal norms and beauty standards.

Nomenclature

STROBE Strengthening the Reporting of Observa-
tional Studies in Epidemiology

UNC-15 Probe University of North Carolina Probe 15mm
SD standard deviation
EGD excessive gingival display
OHRQoL oral health–related quality of life

OHIP-14 Oral Health Impact Profile-14
OHIP-49 Oral Health Impact Profile-49
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