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ABSTRACT

Objectives: To determine the mean lip length at rest and during smile of the upper lip.

Materials and Methods: This is a descriptive, cross-sectional study that was conducted at department of 
Prosthodontics, Khyber College of Dentistry, Peshawar on 154 participants using a consecutive, non-prob-
ability sampling technique. Adult males and females aged 20 to 40 years with complete natural dentition 
and a Class I molar relationship, confi rmed through clinical examination, were included. To measure the 
lip length at rest and during smiling a digital vernier calliper was used.The test applied to assess diff er-
ences in lip length between both genders was independent samples t-test  and ANOVA was used to evaluate 
diff erences across age groups.

Results: Out of 154 participants, 95 (61.69%) were males. The mean age was 29.54 ± 5.97 years. The mean 
lip length at rest was 19.06 ± 1.34 mm, and during smiling was 13.76 ± 1.30 mm. The mean lip elevation 
was 5.32 ± 0.28 mm, ranging from 5 to 7 mm. The mean lip length at rest was 19.32 ± 1.42 mm in males 
and 18.65 ± 1.08 mm in females, showing a diff erence that was statistically signifi cant (P = 0.002). The 
mean lip length during smiling was 13.83 ± 1.42 mm in males and 13.66 ± 1.08 mm in females (P = 0.42).

Conclusion: Upper lip length is generally longer at rest and shortens during smiling. Males tend to have 
a slightly longer upper lip at rest compared to females, while lip length during smiling is similar between 
both genders.
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INTRODUCTION

Aesthetic is a word of Greek origin dealing with 
beauty and its enhancement. The  importance of 

beauty and attractiveness is very well established in 
today’s society. Dentofacial profi le is an important 
aspect of aesthetics1. A person dentofacial attractive-
ness is highly linked and related to his psychological 
wellbeing as normal dental appearance is considered 
more attractive in society2. One component of den-
tofacial aesthetics is smile3. Smile is a voluntary 
facial expression that is strongly associated with 
emotion of happiness and pleasure4. It is more than 
just an expression, it rather infl uences personality 
and individual’s performance in routine5. 
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treatment planning and prosthesis design.

 The main objective of this study was to deter-
mine mean upper lip length at rest position and mean 
upper lip length during smile among patients report-
ing to prosthodontics department of (For Blinding).

There is no statistically signifi cant diff erence 
between the mean upper lip length at rest and mean 
upper lip length during smile in patients reporting 
to Prosthodontics.

There is a statistically signifi cant diff erence 
between the mean upper lip length at rest and mean 
upper lip length during smile in patients reporting 
to Prosthodontics.

MATERIALS AND METHODS

This descriptive cross-sectional study was con-
ducted at the Department of Prosthodontics, Khyber 
College of Dentistry, Peshawar from 1st August 2020 
to 1st December 2021, using a consecutive non-prob-
ability sampling technique.Informed consent in 
written form was obtained from all participants, 
and approval was taken from the hospital's ethical 
committee.

By using WHO sample size calculator, the total 
sample size was 154 by using mean upper lip length 
(22.79+2.53)5 by keeping 95% confi dence interval 
and absolute precision of 40%.

The inclusion criteria consisted of patients who 
had never undergone maxillofacial surgical proce-
dures, had no previous history or ongoing orthodon-
tic treatment, and had not received any prosthodontic 
procedures in the smile zone area. Patients included 
also exhibited a Class I incisor relationship without 
any crowding or spacing and had an intact upper 
lip and normal facial profi le. The exclusion criteria 
included patients with craniofacial deformities, 
missing teeth in the anterior region, or attrition in the 
anterior aesthetic zone. Additionally, patients with 
physical or mental disabilities and those with a cleft 
lip were excluded from the study.

Individuals with an intact upper lip who met 
and satisfi ed the inclusion criteria were invited to 
participate in the study. The purpose of the study, 
procedures, potential risks, and benefi ts was  clear-
ly explained to them. Written informed consent 
was obtained. Participants were assured that their 
personal information and collected data would be 

A smile has essentially three components that 
are interrelated to each other, they are lip framework, 
teeth and gingival scaff old. A smile line basically 
determines the display of tooth and gingiva during 
a smile6. This display is evaluated from position of 
lips at rest and its position and amount of mobility 
produced during smiling7. Considerably variable 
amount of elevation is seen in upper lip of diff erent 
individuals with a range of 2-12 mm and  an average 
of 7-8mm8. Lip elevation excessive than this is a lim-
iting factor. It is categorized as high average and low 
with high showing 100% of incisors along with some 
adjoining apical gingiva, average showing 75-100% 
of maxillary anterior teeth along with its  attached 
interproximal gingiva and low that shows less than 
75% of maxillary anterior teeth with no display of 
gingiva9. Hence gingival display of approximately 
2mm is considered acceptable  during smile. With 
progression of age, people do show many skeletal 
and soft tissue changes that greatly aff ects overly-
ing soft tissues i.e lips, muscles and their function 
ultimately aff ecting smile10. 

Many studies have already been conducted to 
understand and evaluate the amount of upper lip 
elevation to ideal lip height. Elevation of upper lip 
length during smiling can be seen by identifying 
the level of smile line in diff erent individuals and 
measured with the help of digital vernier calliper. 
According to one study conducted by Juboori mean 
length of  maxillary lip was 22.79 + 2.53mm.5 In 
another study done by Merzzah Abdullah mean 
resting external upper lip length was 18.81+1.54mm 
in female and 20.69+2.23mm in males. However 
mean upper lip length at smile was 14.51+2.14mm 
in female and 15.92+1.73mm in males11. According 
to Diana George, relaxed external upper lip has a 
length 1.2mm shorter in women than men (p<0.05)
while external upper lip length when smiling was 
0.89mm lesser in females than males (p<0.05).The 
upper lip length at rest and smile was 1.2mm and 0.9 
mm shorter in women than men (p<0.01)12.

Assessment of upper lip elevation during smil-
ing helps in understanding smile line characteristics 
and diff erences between males and females. These 
fi ndings may be useful for prosthodontists during 
esthetic rehabilitation, especially in anterior teeth 
arrangement for complete dentures and smile evalu-
ation in anterior fi xed prostheses. Knowledge of the 
lip–crown relationship may help in better esthetic 
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kept confi dential. A digital Vernier caliper having a 
precision of 0.01 mm was used to measure the upper 
lip length both at rest and while smiling. Participants 
were instructed to sit upright while measurements 
were taken from the subnasale to the lower vermilion 
border. The relaxed or resting lip state referred to the 
natural position of the lips when the patient was at 
rest and not actively contracting the facial muscles. 
Measurements were fi rst recorded in the resting state 
and then during smiling. Three readings were taken 
during smiling, and the mean value was recorded.

Resting lip length referred to as the distance 
measured from the subnasale to the lower vermilion 
border when the face was in a fully relaxed state. Lip 
elevation described the amount by which the lip was 
stretched and raised during a smile, revealing the 
upper incisors and gingiva; this measurement was 
always shorter than the resting lip length. The smile 
line was defi ned as an imaginary line along the incisal 
edges of the maxillary anterior teeth, which ideally 
followed the curvature of the superior border of the 
lower lip during smiling.

The data were collected, entered, and then ana-
lyzed using SPSS version 21. Categorical variables 
such as gender were summarized using frequencies 
and percentages, while numerical variables like 
age and lip length (at rest and during smiling) were 
expressed as mean ± standard deviation. Data were 
stratifi ed based on age groups and gender. Lip ele-
vation was determined by subtracting the mean lip 
length during smiling from the mean lip length at 
rest. An independent samples t-test was applied to 
assess the diff erence between the both the genders, 
and ANOVA was used to evaluate diff erences across 
age groups. A signifi cance level of 5% was set for 
all statistical tests. 

RESULT

The males were 95(61.69%) while the females 

Table 1: Mean of age, lip length at rest, lip length at smile 
and lip elevation

 Variable Mean ± SD Range

Age (years) 29.54±5.97 20-40

Lip length at rest (mm) 19.06±1.34 17-22

Lip length at smile (mm) 13.76±1.303 12-16.5

Lip elevation  (mm) 5.32±0.28 5-7

were 59(38.31%). The mean age of this study was 
29.54±5.97 years with range from 20 to 40 years. The 
mean lip length at rest was 19.06±1.34mm while at 
smile was 13.76±1.303mm.  The mean lip elevation 
was 5.32±0.28mm ranging from 5 to 7mm. (Table 1)

The mean lip length at rest was 19.32±1.42mm 
in males and 18.65±1.08mm in females with a diff er-
ence that was statistically signifi cant (P=.002),these 
results favour the alternate hypothesis. The mean 
lip length at smile in males was 13.83±1.42mm and 
in females was 13.66±1.086mm with no statisti-
cally diff erence (P= 0.42).  The mean lip elevation 
in males was 5.5±0.072mm and in females was 
5.051±0.28mm. The difference in lip elevation 
between genders was very highly statistically sig-
nifi cant (P<0.001). (Table 2)

Comparison of lip length at rest and at smile 
among age groups shows the diff erence for both 
at rest (P=.110) and at smile (P= .099) was statis-
tically signifi cant. Lip elevation has no statistically 
signifi cant association with age of the participants 
(P=.603). The details are given in table 3.

DISCUSSION

This investigation was aimed to determine mean 
upper lip length at rest position and mean upper 
lip length during smile among patients reporting 
to prosthodontics department (For Blinding). Our 
results showed that the mean lip length at rest was 
19.06±1.34mm while at smile was 13.76±1.303mm.  
The mean lip elevation was 5.32±0.28mm ranging 

Table 2: Comparison of lip measurements between genders

Parameter Gender Mean ± SD 95% CI P-value

Lip length at rest
Male 19.32 ± 1.42

0.24 to 1.09 0.002
Female 18.65 ± 1.08

Lip length at smile
Male 13.83 ± 1.42

–0.25 to 0.61 0.423
Female 13.66 ± 1.09

Lip elevation (mm)
Male 5.50 ± 0.072

0.38 to 0.51 <0.001
Female 5.05 ± 0.28
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from 5 to 7mm. A statistically signifi cant diff erence 
was found for lip length at rest among both the 
genders. 

The typical upper lip length at rest which was 
measured from the subnasale to the lowest point of 
the upper lip at the center which is around 23 mm in 
men and 20 mm in women. Clinically, the relation-
ship of the upper lip with the maxillary incisors and 
oral commissures is important during smile analysis. 
An imbalance between upper lip length and commis-
sure height may infl uence smile esthetics and lip line 
appearance at rest. Therefore, evaluation of upper lip 
length can be helpful during esthetic assessment and 
prosthodontic treatment planning13. 

A relatively short upper lip compared to com-
missure height can lead to an unaesthetic, reversed 
upper lip line at rest. While modifying commissure 
height is challenging, lip lengthening can also be 
achieved through surgical procedures, either alone 
or in conjunction with a Le Fort I osteotomy14. In 
adolescents, a shorter upper lip may be considered 
normal due to the ongoing lip growth that continues 
even after vertical facial development has fi nished. 
Interestingly, a short upper lip does not always cor-
respond to a high smile line; in fact, studies have 
shown that individuals with gingival display often 
have longer upper lips compared to those without 
visible gingiva15.

Many studies have already been conducted to 
understand and evaluate the amount of upper lip 
elevation to ideal lip height. Elevation of upper lip 
length during smiling can be seen by identifying 

the level of smile line in diff erent individuals and 
measured with the help of digital vernier calliper. 
According to one of the  study that was conducted 
by Al Juboori the average (mean) upper lip length 
measured for entire sample was 22.79 + 2.53mm.
The P-value was 0.052.5 In another study performed 
by Merzzah Abdullah the mean external upper lip 
length while at rest was 18.81+1.54mm in female and 
20.69+2.23mm in males. However the mean external 
upper lip length while smiling was 14.51+2.14mm 
in female and 15.92+1.73mm in males11. According 
to Diana George, external upper lip length when in 
relaxed position was 1.2mm shorter in women than 
men (p<0.05) and while smiling external upper lip 
length was 0.89mm lesser in females than males 
(p<0.05).The upper lip at rest and smile was 1.2mm 
and 0.9 mm shorter in women than men (p<0.01)12.

Fonseca reported that the normal upper lip length 
typically ranges between 18.0 to 22.0 mm in females 
and 20.0 to 24.0 mm in males, indicating a naturally 
longer lip length in men16. Supporting this, a study 
by Hega et al17 observed that, on average, women 
have upper lips that are 3.1 mm shorter than those 
of men. The degree to which the gingiva and teeth 
are visible during smiling is not solely dependent on 
lip length but is also infl uenced by a combination of 
dynamic and structural lip factors18.

In a study performed by Alkhalaf et al19, assessed 
upper lip length in patients with diff erent Angle mal-
occlusion groups and reported mean upper lip lengths 
of 15.28 ± 1.21 mm in Group 1, 17.60 ± 1.32 mm 
in Group 2, and 18.00 ± 1.04 mm in Group 3. Their 

Table 3: Comparison of lip measurements among age groups

Parameter Age Group (years) Mean ± SD F-value P-value

Lip length at rest

20–25 19.04 ± 1.33

2.048 .110
26–30 18.78 ± 1.28

31–35 18.97 ± 1.27

36–40 19.56 ± 1.41

Lip length at smile

20–25 13.71 ± 1.31

2.132 .099
26–30 13.50 ± 1.29

31–35 13.68 ± 1.22

36–40 14.27 ± 1.30

Lip elevation

20–25 5.33 ± 0.23

0.619 .603
26–30 5.32 ± 0.27

31–35 5.28 ± 0.25

36–40 5.38 ± 0.41
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fi ndings demonstrated variation in upper lip length 
among diff erent malocclusion patterns. In the pres-
ent study, Angle classifi cation was not considered 
as a stratifi cation factor; however, the mean upper 
lip length observed (19.06 ± 1.34 mm) was closer 
to the values reported for Angle Class II Division 2 
patients in their study.

Maliha Mumtaz et al20 also evaluated the dif-
ferences of upper lip length among individuals with 
competent, lips-apart, and incompetent lips at rest. 
The retrospective study included 66 Class I, vertical-
ly normal-angle individuals aged 12–19 years, divid-
ed into three groups based on interlabial gap. Mean 
upper lip lengths were 20.04 mm, 18.81 mm, and 
19.00 mm for competent, lips-apart, and incompetent 
groups, respectively. Males had a mean lip length of 
19.61 mm, and females 19.07 mm. Diff erences in lip 
length among the groups and between genders were 
statistically insignifi cant.

Our fi ndings showed that mean lip elevation was 
5.5 ± 0.072 mm in males and 5.051 ± 0.28 mm in 
females, falling within the normal range of 4–6 mm; 
values above this indicate hypermobility. Peck and 
Peck21 reported an average elevation of 5.2 mm 
(23% reduction from rest), while Tarantili et al. found 
a 28% decrease during spontaneous smiles. Other 
studies reported average lip mobility ranging from 
5.0 to 6.7 mm across gender and lip length groups, 
with similar reductions in lip length during smiling 
regardless of sex. On average, the upper lip elevates 
by 7–8 mm or 80% of its original length, with women 
showing slightly more elevation, leading to greater 
gingival display. It's important to identify hyper- or 
hypomobile lips accurately, as surgical overcorrec-
tion can negatively aff ect smile esthetics and facial 
harmony22.

CONCLUSION 

Within the limitations of this study, it can be 
concluded that normative values for upper lip length 
at rest and during smiling were established. The mean 
lip length at rest was 19.06 ± 1.34 mm, and during 
smiling was 13.76 ± 1.30 mm. The average lip eleva-
tion measured was 5.32 ± 0.28 mm. The average lip 
elevation observed during smiling was 5.32 ± 0.28 
mm. A statistically signifi cant diff erence in upper 
lip length at rest was found between genders, with 
males showing greater values than females. These 
fi ndings may be useful in smile analysis and esthetic 

treatment planning, particularly in prosthodontic re-
habilitation involving complete dentures and anterior 
fi xed prostheses.
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