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Abstract
Background: This study aimed to evaluate the occlusal characteristics of the maxillary and mandibular dental arches in 

Kosovar adolescents in relation to gender.
Methods and Results: In a cross-sectional study, dental casts of 400 Kosovar schoolchildren (184 males and 216 females, 

mean age of 15.17 years) were evaluated. Little’s index of incisor irregularity (LII), overjet, and overbite were measured with 
a digital caliper, and then analyzed and compared by gender. In both the maxilla and mandible, LII for males and females was 
significantly different, with male values being higher than female values. In contrast, no significant differences were observed in 
overbite and overjet.

Conclusion: In Kosovar adolescents, our findings show significant gender differences in Little’s irregularity index. The 
overjet and overbite were higher in males than in females, but there were no statistical differences between genders in Kosovar 
adolescents for these parameters.(International Journal of Biomedicine. 2023;13(2):281-285.)
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Introduction
Irregularity Incisor Index

Crowding of the anterior teeth is one of the most common 
signs of malocclusion and is one of the primary reasons for 
patients seeking orthodontic treatment.(1-3) Although crowding 
alone does not determine the orthodontic treatment needed, it 
is an important factor to consider.(4) Generally, it seems agreed 
that dental crowding is a multifactorial condition that cannot 
be produced by one specific cause alone. It is nevertheless 
important that the orthodontic treatment plan addresses as 
many of the patient’s concerns as possible.(5)

There is considerable demand for orthodontic treatment 
due to aesthetic expectations related to the crowding of the 
maxillary incisors.(6) However, their exposure decreases with 
age, making the mandibular incisors’ crowding more visible. 
This can also affect the appearance of the smile.(7)

On the other hand, according to Buschang, crowding of 
the lower incisors is common, with up to 40% of the general 
population having moderate to severe crowding.(8) An analysis 
of changes in occlusal characteristics in 27 individuals by Tibana 
and colleagues found no significant sexual dimorphism.(9) 

The literature describes several techniques for 
quantifying crowding for epidemiological purposes. The 
irregularity index was proposed by R.M. Little(1) as a viable 
and consistent quantitative technique for measuring anterior 
crowding. Using this index, he calculated the rate of initial 
mal relationship and the outcome of initial crowding post-
treatment and post-retention.
Overjet and Overbite

Orthodontists usually measure the overjet and overbite 
as part of the routine orthodontic diagnosis. Nonetheless, both 
values need to be assessed accurately, as they indicate the 
sagittal and vertical relationship between the incisors in the 
upper and lower jaws.

Some studies have found that the relationship between 
the upper and lower incisors from a vertical and horizontal 
perspective varies at different stages of facial development.(9) 
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A study of occlusal changes at every stage of a person’s growth 
can be beneficial to orthodontists.(10) According to Tibana et 
al.,(9) orthodontists should know how occlusion varies during 
all growth phases.

The bite structure and position of the teeth in the 
mouth continually change throughout a person’s growth until 
adulthood, according to Björk.(11) Teeth, dental arches, and 
their relationship, i.e., occlusion, change, as do their shapes 
and sizes.  

A number of longitudinal studies published in the past 
few years have revealed increases in overjets and overbites 
between genders during the replacement of dentition.(11-13) 
A study by Sinclaire and Little(13) revealed that the occlusal 
characteristics of females changed more severely than those 
of males. In their longitudinal study of 33 sets of plaster casts 
of 18 females and 15 males aged 7 to 32, Heikinheimo et al.(14) 
reported that overjet increased in Finns with normal occlusions 
between ages 7 and 10. Thereafter, in males and females, there 
was a continual decrease up to age 32, peaking between 12 
and 15. In contrast, they found that among females aged 7 to 
32, overbite increased, while it decreased in males. However, 
in both genders, overbite increased between ages 7 and 12.  

In his longitudinal study of overbites in 60 individuals 
(30 males and 30 females) from ages 8 to 20, Bergersen(15) 
noted that overbites decreased as the second and the third 
molars erupted during the teenage years. Furthermore, he 
found no differences between the overbites of males and 
females aged 8 to 20. 

Among 27 individuals (14 women and 13 men) aged 21 
to 28 years, Tibana and colleagues(9) discovered no changes in 
the overjet but an increase in the overbite at the completion 
of the observation time. However, no sexual dimorphism was 
observed. 

Björk(11) noted that the variability of the overjet in 
Swedish boys was higher than the overbite at ages 12 and 20. 
The overjet usually alters with age, causing the mandible’s 
anterior teeth to migrate forward relative to the maxilla. These 
typical aging changes are minor. However, differences among 
individuals, reflected in aging, are relatively high.

Meanwhile, other authors(11,13,16,17) have studied and 
described the changes of the bite related to gender and aging 
in growing individuals, utilizing dental casts or a series of 
radiographs. In the opinion of Björk,(11) the variations in an 
individual’s bite during growth are attributed to dental, facial, 
and cranial development. Consequently, chewing, breathing, 
speaking, and mimicking contribute to forming or modifying 
the bite structure.

To our knowledge, there is no evidence of occlusal 
characteristics in the Kosovar population. Hence, this study 
was designed to examine the occlusal characteristics of 
Kosovar adolescents based on their gender. 

Materials and Methods
Seven major cities in Kosovo were studied cross-

sectionally. In order to calculate the sample size, we used 
statistics from the Kosovo Agency of Kosovo. Based on a list 
of primary and secondary schools, 400 Kosovar adolescents  

(184 males and 216 females) aged 13 to 19 years (mean age 
of 15.17 years) were randomly chosen using a multistage 
cluster sampling procedure. This study included the following 
participants: Kosovar nationality, ages 13 to 19, fully erupted 
permanent teeth, excluding third molars; no orthodontic 
history; no abrasions, no attrition, no big restorations; no 
fractured teeth; no abnormal tooth morphology; high-quality 
study casts. Study approval was obtained from the School 
of Dental Medicine Ethics Committee at the University of 
Zagreb (05-PA-30-XXIII-1/2021).

Materials and Methods
For the informed consent to be valid, it had to be signed 

either by the participant, if over 18 years old, or by a parent, if 
under 18. To make pre-orthodontic casts, alginate was used to 
take impressions of the mandible and maxilla and then poured 
into plaster models. A digital caliper (CD-6 ASX; Mitutoyo 
Corp., Kanagawa, Japan) with an accuracy of 0.01mm was 
used to measure 400 dental casts directly.      

To assess the irregularity in the frontal upper and lower 
teeth, we used Little’s irregularity index (LII).(1) The degree 
of anterior irregularity was estimated by summing the incisor 
and canine linear displacements. Overjet was defined as 
the distance measured in a parallel direction from the most 
pronounced position of the maxillary central incisor’s incisal 
edge to the labial surface of the mandibular central incisor.(14) 

Further, overbite was determined in the vertical plane of the 
maxillary central incisor’s incisal edge, with the labial surface 
of the mandibular central incisor parallel to the maxillary 
occlusal surface having the highest overlap.(14)

Thirty participants’ dental casts were randomly selected 
for intra-observer reliability, and premeasurement was 
performed after 24 hours. To calculate any inaccuracy of the 
method, the formula of Dahlberg was used, which varied from 
-0.15 mm to 0.19 mm.(18)

Statistical analysis was performed using statistical 
software package SPSS version 25.0 (SPSS Inc, Armonk, 
NY: IBM Corp). The normality of distribution of continuous 
variables was tested by the Kolmogorov-Smirnov test with 
the Lilliefors correction and Shapiro-Wilk test. For data with 
normal distribution, inter-group comparisons were performed 
using Student’s t-test. For nonparametric data, the Mann-
Whitney U Test was used to compare the differences between 
the two independent groups. A probability value of P<0.05 
was considered statistically significant.

Results
The general characteristics of schoolchildren are shown 

in Table 1. Table 2 summarizes occlusal parameter mean 
values, standard deviations (SD), and variances (VAR). The 
results show that males and females differ significantly in the 
index of maxillary and mandibular LII, with males having 
higher dimensions than females (P=0.009 and P=0.006, 
respectively) (Table 3). In contrast, no significant differences 
were observed in overbite and overjet (P>0.05 in both cases) 
(Table 3). 
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Discussion
In our study, males showed higher irregularity indexes 

of incisors, overjets, and overbites than females, indicating 
gender differences in Kosovar adolescents. According 
to Morrison et al., the irregularity index serves as an 
epidemiological tool because it: a) improves the accuracy 
of screening examinations conducted in nonclinical settings; 
b) is easy to perform; c) requires little technical skill; and d) 
produces rapid results.(19) 

According to our findings, the mean value of crowding 
was higher in maxillary incisors than in mandibular incisors 
(Table 2). This finding is supported by some studies that 
confirm that the increase in the crowding of upper incisors is 
more distinct than the increase in lower incisors during this 
period of human development.(16,20) Sampson (21) stated that 
breathing through the mouth, decay, and removal of teeth are 
the causes of overcrowding of incisors. However, our study 
excluded the subjects with extractions, extensive caries, 
and large fillings, due to the possible effects on occlusion. 
Moreover, Tibana et al.(9) stated that mouth breathing, as a 

parafunctional oral habit, is known to have severe effects on 
stomatognathic structures. An assessment of breathing could 
verify the association. It would be interesting to consider this 
in future studies, although our methodology did not take it into 
account.

Our study also found differences in the incisal irregularity 
index in males and females, with males having higher incisal 
irregularity than females in both jaws (Table 3). In contrast, 
Carter and McNamara found that only mandibular LII differed 
between genders. Males exhibited more LII than females; 
however, the change in irregularity was the same in both 
genders.(16) A few studies have reported that mandibular LII 
increases on average over the course of a lifetime, regardless of 
orthodontic therapy. As a result, tooth retention, interproximal 
reductions, or limited orthodontic treatment are needed 
when incisor alignment is required long-term.(22)  In contrast, 
Buschang et al.(23) showed that adult females with Class II 
malocclusions had more maxillary incisor irregularities and 
fewer mandibular incisor irregularities than those with Class 
I malocclusion. Meanwhile, Ghaib et al. (24) found that male 
subjects with a Class II malocclusion had more upper LII, 
while female subjects with a Class I malocclusion showed a 
higher prevalence of crowded mandibular incisors.

Overjet values in our study differed between males 
and females, with males having average values higher than 
females but without statistical significance (P>0.05) (Table 3). 
This is in contrast with the findings of Lara-Carillo et al.(25) in 
the Mexican population, which reported that males had greater 
overjet than females in both Mazahua and Mestizo adolescents. 
In the most recent study, Olliver et al.(26) concluded in a review 
cohort study that overjet was about 0.5 mm higher, and overbite 
was about 0.5 mm lower in middle age than in adolescence. 
Regarding gender differences, females had higher overjet 
and overbite at age 45 than males. Several previous studies 
found no significant differences between men and women. In 
their study, Staley et al.(27) found that the genders had similar 
dimensions and did not differ significantly. In 1998, Carter 
and McNamara reported in their longitudinal study, which 
consisted of 53 subjects’ dental casts, that untreated males had 
an overjet decrease of 0.6 mm between 13.8 and 17.2 years of 
age, whereas no difference was found in females. Furthermore, 
the overjet in the UMGS sample aged 17 to 48 did not change 
by sex.(16) When Bishara et al.(28) studied individuals aged 5 to 
15, they reported minimal changes in overjet. In a later study 
with a group aged 25 to 45, Bishara et al.(20) corroborated 
the same findings. Further, Akgül and Toygar(29) analyzed 14 
females and 16 males over a period of 22 to 32 years. They 
reported that the overjet did not show significant changes in 
either males or females. More recently, Stern et al.(30) found 
no statistical differences in overjet between men and women 
from birth until 26 years of age, in their longitudinal study on 
untreated German children with normal occlusion.   

The present study found no significant differences 
between males and females with respect to overbite (P>0.05) 
(Table 3). Several previous studies found similar results, 
such as Carter and McNamara,(16) who found no difference 
in overbite between males and females, and Bauerle,(31) who 
found no significant sex differences at any age. Fleming also 

Table 1. 

Characteristics of the participants (n=400).

Gender, n (%) Mean age, yrs.

Male 184 (46%) 15.30 ± 1.91

Female 216 (54%) 15.05 ± 1.91

Total 400 15.17 ± 1.91

Table 2. 

Descriptive statistics of occlusal parameters (n=400).

Mean Minimum Maximum SD VAR

Upper LII    4.52 1.1 13.50 1.77 3.158

Lower LII 2.74 0.7 9.6 1.24 1.543

Overjet 3.23 -3.5 12.0 1.92 3.712

Overbite 3.60 -6.0 7.8 1.70 2.908

Table 3. 
Gender distribution of occlusal parameters (n=400).

Female (n=216) Male (n=184)

P-value^Mean 
Rank

Sum of
Ranks

Mean
Rank

Sum of
Ranks

Maxilla LII 186.48 40279.50 216.96 39920.50 0.009

Mandible LII 185.94 40164.00 217.59 40036.00 0.006

Overjet 192.25 41526.50 210.18 38673.50 0.118

Overbite 196.44 42431.00 205.27 37769.00 0.446
    ^ - Mann Whitney U-test                  
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found no differences in the extent of overbite in males and 
females for Class I malocclusions, although the mean values for 
females tended to be slightly higher.(32) More recently, Stern et 
al.(30) found no statistical differences in overbite between males 
and females from birth to age 26 in their longitudinal study of 
untreated German children with normal occlusion. In contrast, 
in the population of Mexico, Lara-Carillo et al.(25) reported 
that males had a greater overbite than females. On the other 
hand, Akgül and Toygar (29) found that the overbite increased 
significantly in females.  However, according to Bergersen,(15) 
there is a consensus that overbite usually increases during 
mixed dentition and decreases during the teenage years. 
Researchers also agree that the rise in overbite may be caused 
by the increase in cuspid arch width, which typically occurs 
when the permanent maxillary incisors and canines erupt in 
the mouth.(12,33,34) Furthermore, the differences in overbite 
depth between men and women are insignificant.(31,32,35) Harris 
and Smith(36)  revealed that, whereas genetic variation affects 
arch width and arch length to a substantial degree, more than 
genetic variability among families, environmental factors 
influence occlusal variables, including overjet, overbite, molar 
relationship, crowding, and rotations. 

We are aware that our study has some limits. First, the 
sample was not equally distributed among the malocclusion 
classes. Second, the dental measurements were performed in 
2D rather than using a 3D method. 

While this study has some limitations, it also has some 
strengths. It was the first of its kind in our country and used a 
representative sample. 

In conclusion, in Kosovar adolescents, our findings 
show significant gender differences in Little’s irregularity 
index. These results provide basic information about occlusal 
characteristics in the young Kosovar population. In Kosovar 
orthodontics, they have significant clinical implications, 
particularly for improving diagnosis and treatment planning.
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