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ABSTRACT 
 

Objective: This study was carried out to assess and compare the normative orthodontic treatment 
need of adolescents aged 12 to 16 years from the three major ethnic groups in Nigeria. 
Methods: The study population comprised one thousand, four hundred and forty-nine (1449) 
adolescents selected from nine public schools within nine Local Government Areas from three (3) 
selected states (Lagos, Kano, Imo) in Nigeria. Randomization based on multistage sampling 
technique was used to determine the selected participants. Consent and assent forms were duly 
completed and signed by parents and participants respectively. Participants’ parents were from the 
same ethnic group. Oral examination of the participants was done and their normative treatment 
need assessed following the standard protocols of Index of Complexity, Outcome and Need. 
(ICON) Data collected were analyzed using Statistical Package for Social Science version 20.0. 
Descriptive, as well as parametric (ANOVA) and non-parametric (Chi-square) statistical analyses 
were conducted. 
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Results: Normative (objective) orthodontic treatment need was observed in 27.7%, 31.5% and 
42.8% of Igbo, Hausa and Yoruba adolescents, respectively. The mean ICON scores recorded 
were for Hausa, 33.0±16.1 (SD), 32.1 ± 16.6 (SD) for Igbo and 34.8 ± 16.2 (SD) for the Yoruba, 
with a statistically significant difference noted among the groups. The mean scores were 33.9 ± 
16.2 for males and 32.8 ± 16.4 for females while the combined population mean was 33.4 ±16.3. 
The males had more orthodontic treatment need than the females in the combined population. 
Conclusion: Yoruba adolescents statistically had the greatest normative orthodontic treatment 
need while Igbo adolescents had the least among the three major Nigerian tribes. 
 

 
Keywords: Normative; orthodontic treatment need; index of complexity; outcome and need; ethnic 

groups; Nigeria. 
 

1. INTRODUCTION 
 
Orthodontic treatment need can be defined as 
“the degree to which a person needs orthodontic 
treatment because of certain features of his or 
her malocclusion, functional, or dental health, the 
aesthetic impairment it occasions, and its 
negative psychological and social repercussions 
[1].”

 
Orthodontic treatment needs of a group of 

people, if properly assessed can help in the 
planning of the type of orthodontic treatment to 
administer to them. It can be normative or 
perceived. Normative need is defined as need 
that is professionally determined by means of set 
criteria   while perceived need is what people 
think they need or feel their needs to be [1]. This 
study was focused on normative orthodontic 
treatment need. 
 

Adolescence is the period of life between ages 
10 and 19. It is characterized by marked 
psychological changes, development of sexual 
feelings, efforts toward the construction of 
identity and a progression from concrete to 
abstract thoughts [2]. It is generally regarded as 
an emotionally intense and often a stress prone 
period [2] when teenagers often experience 
various mood swings [3]. Adolescence is also the 
period when the canines and premolars erupt 
and most orthodontic problems become obvious 
[4]. These changes make adolescents get 
concerned about their appearance even as they 
become more easily affected by peer influence. It 
is therefore, necessary to determine the 
normative orthodontic treatment need of this age 
bracket so as not only to adequately plan the 
necessary treatments that might be needed for 
them, but equally to counsel them professionally. 
 
Malocclusion is an abnormal occlusion in which 
teeth are not in a normal position in relation to 
adjacent teeth in the same jaw and/or the 
opposing teeth when the jaws are closed [5]. 
Malocclusion can play an important role in social 

acceptance and interactions for aesthetic 
reasons and can also result in functional 
limitations in more severe cases [5]. Aetiology of 
malocclusion is multifactorial, genetics being one 
of them. It is known that different genes are 
responsible for jaw size and tooth size. In other 
words, jaw size and tooth size can be inherited 
independently as seen in numerous studies like 
those of Gass et al. [6], Johannsdottir et al. [7], 
Cassidy et al. [8] and Manfredi et al. [9]. These 
authors examined how genetic variations 
contributed to either or both occlusal and skeletal 
variations among family members. The general 
morphology of craniofacial bones and teeth are 
largely genetically determined, although clear 
variation is partly attributable to environmental 
factors as seen in studies by Kraus and Lufkin 
[10] as well as Thesleff [11] and Klingenberg et 
al. [12]. 
 
In the past, there were no universally accepted 
measures to assess the need for orthodontic 
treatment. Therefore, various occlusal indices 
were used. Some of the indices from a normative 
or orthodontic specialists viewpoint include; 
Handicapping Labio-lingual Deviation Index [13], 
Salzmann’s Handicapping Malocclusion 
Assessment Record [14], Orthodontic Treatment 
Priority Index [15], Summer’s Occlusal Index 
[16], The Indication Index [17], Index of 
Orthodontic Treatment Need [18] (IOTN), Peer 
Assessment Rating (PAR) index [19], Dental 
Aesthetic Index [20] (DAI), Norwegian 
Orthodontic Treatment Index [21] (NOTI). These 
were developed and used for different national 
health care systems but not all gained 
international recognition. 

 
In 1998, the Index of Complexity, Outcome and 
Need (ICON) [22] was developed by an 
international panel of 97 orthodontists from 8 
European countries and the United States. The 
index is based on international orthodontic 
opinion and was proposed to assess treatment 



 
 
 
 

Etim et al.; JAMMR, 32(3): 78-87, 2020; Article no.JAMMR.54898 
 
 

 
80 

 

need, complexity and outcome as a single 
assessment method. It comprises five 
components: Aesthetic assessment/component, 
upper arch crowding /spacing, crossbite, incisor 
open bite/overbite/anterior vertical relationship 
and buccal segment antero-posterior relation-
ship. The components are measured, multiplied 
by their respective weights and summed up to 
give an overall score. The ICON cut-off score for 
orthodontic treatment need is a score of 43 and 
greater.  Since it is known that ethnicity affects 
the perception of malocclusion then it could also 
determine to some extent the orthodontic 
treatment need [22]. Similarly, geographic 
location can influence an individuals’ need for 
orthodontic treatment [23,24]. In North West 
London among the minority ethnic groups and 
white population, there was no significant 
variation in the professional orthodontic 
treatment need between the different ethnic 
groups [25]. On the contrary, a study [26] was 
conducted among school aged children of 
various ethnic groups residing in Dubai 
comparing South Asian group to Middle East 
group. The South Asian countries included India, 
Pakistan, Philippines and Bangladesh while 
Middle East countries included Egypt and UAE, 
Yemen, Syria, Iran, Jordan, Iraq, Palestine and 
Lebanon. The average IOTN grade for South 
Asia was significantly higher than the Middle 
East grade. This also was shown in the IOTN 
grade 4 and 5 combined together where the 
percentage was found to be 17.9% in the South 
Asian population and 9.1% for the Middle East 
population. This showed significant variation in 
the orthodontic need of the various ethnic 
backgrounds. 
 
Although there are some studies [27,28,29,30]

 

from Nigeria on orthodontic treatment, none has 
specifically assessed and compared objective 
orthodontic treatment needs of potential 
orthodontic patients from the three major ethnic 
groups in the country, hence, the need for this 
study.  It was hypothesized that there would be 
no statistically significant difference, in the 
professionally assessed orthodontic treatment 
need among adolescents from the three major 
ethnic groups in Nigeria with each ethnic group 
claiming distinct ancestral origin. 
 

2. MATERIALS AND METHODS 
 
This was a comparative, descriptive cross-
sectional study carried out among 12-16 years 
old adolescents from the three major ethnic 
groups in Nigeria consisting of Igbo, Yoruba and 

Hausa. Nigeria has over 400 ethnic groups of 
which these three are considered the major 
ethnic groups [31]. The country is made up of six 
geopolitical zones comprising South-South, 
South-West, South-East, North-Central, North-
West and North-East. The number of participants 
was obtained based on the proportion of the 
three ethnic groups from the 2006 national 
census projected to 2016. Hausa tribe is found 
chiefly in North-Western Nigeria and adjacent 
Southern Niger. According to Hausa tradition, the 
people originated from the line of an exiled prince 
named Bayajida [32]. The Yoruba ethnic group 
occupies the South-Western part of Nigeria. 
They account for about 20% of the population of 
the country [31]. Igbo ethnic group occupy 
majorly the South-Eastern region of Nigeria. 

 
A multistage sampling technique was employed 
in this study. At the first stage, one state each 
from South-Eastern Zone (Imo), South-Western 
Zone (Lagos) and North-Western Zones (Kano) 
of Nigeria was randomly selected using a table of 
random numbers (Fig. 1). 
 
The states in each of the three geopolitical zones 
served as the sampling frame. In the second 
stage, nine local Government areas, three from 
each of the three states were randomly selected 
through balloting. The local Government areas in 
the selected states served as the sampling 
frame. In the third stage, a list of schools in each 
of the selected Local government areas was 
obtained from each State Ministry of Education. 
One school was then randomly selected from the 
list of registered schools from each of three Local 
Government Areas using the table of random 
numbers. The sampling frame here was the list 
of Government registered schools. The classes 
of the students were stratified based on the ages 
of the students, which was 12 – 16 years from 
school records. The stratification allowed equal 
chance of a participant to be selected.  The class 
register was checked to confirm the tribe of the 
students.  For those that adequate information 
was not provided since mothers’ tribe were not 
stated apart from state of origin, the students 
were asked to write their parents’ tribes and from 
those eligible, a list was made and the 
participants were randomly selected using table 
of random numbers. These were to ensure that 
participants were selected based on geographic 
locations and children whose parents were from 
the same ethnic group. 
 
Ethical clearance was sought and obtained from 
the Ethical Committee of a tertiary health 
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institution (UPTH/ADM/90/S.11/VOL.X/798). 
Permission was sought and obtained from the 
administrators of the schools that were involved 
in the study. Informed consent was obtained from 
the parents of the participants while assent was 
obtained from the participants. Consent was also 
sought from the administrators of the nine 
schools that were involved in the study before 
any contact with the students. The classes that 
had 12- 16 years students were confirmed from 
the records from the school. In each of the 
classes, the register was used and using table of 
random numbers, the participants for the study 
were chosen and those that both parents were 
not from same tribe, were excluded and the next 
suitable name used. On obtaining duly filled 
consent forms by the parents of the participants, 
assent from the students, the examination of 
eligible participants was carried out. This was 
done under natural light. The objective 
orthodontic treatment need was assessed by the 
lead researcher who was duly calibrated on the 

use of ICON and standard protocol on the use of 
ICON was strictly adhered to. 
 

2.1 Intra-examiner Reliability Test  
 

To ensure intra-examiner reliability during the 
examination of the participants, 10% of the 
sample subjects were randomly re-examined by 
the lead researcher after 4 weeks of initial 
assessment. The two examinations were 
analyzed for reliability using Kronbach alpha 
correlation test and the two results had good 
correlation (r = 0.73). 
 

2.2 Statistical Analysis 
 

Statistical Package for Social Science Version 
(SPSS) 20 was used to analyze the final             
data. Descriptive, parametric (ANOVA), non-
parametric (Chi-square) statistics were used in 
the analysis of the data and testing of the null 
hypothesis. Test for significance was set at a p-
value of 0.05. 

 

 
 

Fig. 1. Locations of the study 
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3. RESULTS 
 
3.1 Socio-Demographic Data of 

Participants 
 

A total of one thousand, four hundred and              
forty-nine (1449) adolescents were enrolled              
into this study comprising 808 (55.76%)                   
males and 641(44.24%) females with a                   
mean age of 14.20±1.37(SD) years. Six            
hundred and twelve (42.24%) were Hausa               
(male = 50.2%, female = 49.8%) with a                 
mean age of 14.2±1.2 (SD) years. Five             
hundred and sixteen (35.16%) were Yoruba 
(male = 67.8%, female = 32.2%) with a mean 
age of 14.1±1.5 (SD) years and 321 (22.15%) 
were Igbo (male = 47.0%, female = 32.2%)                
with a mean age of 14.1±1.3 (SD) years.               
(Table 1). 

3.2 Normative Orthodontic Treatment 
Need of the Adolescents in the Three 
Tribes 

 
The overall prevalence of orthodontic treatment 
need in the combined study population was 
found to be 35% (Fig. 2). For Hausa, 193(31.5%) 
of them were found to have need for orthodontic 
treatment and 419 (68.5%) had no need (Table 
2). Two hundred and twenty-one (42.8%) of 
Yoruba participants had a need for orthodontic 
treatment, 295 (57.2%) had no need for 
orthodontic treatment (Table 2). Eighty-nine 
(27.7%) of the Igbo adolescents were found to 
have a need for orthodontic treatment, 232 
(72.3%) had no need. The orthodontic treatment 
need assessed using ICON in Igbo, Hausa and 
Yoruba adolescents was 27.7%, 31.5% and 
42.8% respectively (Table 2). 
 

Table 1. Socio-demographic data of participants (n = 1449) 
 

Age (years) Hausa n (%) Igbo n (%) Yoruba n (%) 
Male Female Male Female Male Female 

12 41 (13.4) 8 (2.6) 15 (9.9) 16 (9.4) 41 (11.7) 27 (16.3) 
13 81 (26.4) 44 (14.4) 29 (19.2) 30 (17.6) 78 (22.3) 23 (13.9) 
14 92 (30.0) 72 (23.6) 45 (29.8) 60 (35.3) 86 (24.6) 36 (21.9) 
15 57 (18.6) 104 (34.1) 32 (21.2) 43 (25.3) 84 (24.0) 54 (32.5) 
16 36 (11.7) 77 (25.2) 30 (19.9) 21 (12.4) 61 (17.4) 26 (15.7) 
Total 307(50.2) 305(49.8) 151(47.0) 170 (53.0) 350(67.8) 166(32.2) 
Mean age 14.2 ±1.2 (SD) 14.1±1.3 (SD) 14.1±1.5 (SD) 

 

 
 

Fig. 2. Prevalence of orthodontic treatment need in all subjects 
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Table 2. Distribution of orthodontic treatment needs in the three ethnic groups in Nigeria 

 
Objective treatment need Hausa N (%) Igbo N (%) Yoruba N (%) Chi-square (p-value) 
No 419 (68.5) 232 (72.3) 295 (57.2)  

21.97 (0.0001) Yes 193 (31.5) 89 (27.7) 221 (42.8) 
Total 612 (100.00) 321 (100.00) 516 (100.00)  

 
3.3 Age and Its Relationship with 

Normative Orthodontic Treatment 
Need 

 
Among the 12 year old adolescents, those from 
the Yoruba tribe had the highest orthodontic 
treatment need with 38.2%, followed by 30.6% 
and 16.1% for Hausa and Igbo, respectively 
(Table 3). 
 

For the13 year old adolescents, their orthodontic 
treatment need was 33.7%, 30.4% and 20.3% for 
Yoruba, Hausa and Igbo adolescents, 
respectively whilst that for the 14 year old 
adolescents, in the three major ethnic groups 

was 36.1%, 27.4% and 21.9% for Yoruba, Hausa 
and Igbo respectively (Table 3). 

 
Among the 15 year old adolescents, their 
orthodontic treatment need was 28.9%, 22.4%, 
13.3% for Yoruba, Hausa and Igbo, respectively, 
and for the 16year old adolescents, 33.3%, 
21.6% and 21.4% for Yoruba, Igbo and Hausa, 
respectively (Table 3). 

 
Generally, Hausa tribe followed Yoruba in each 
of the age categories except among the 16years 
old where Igbo adolescents was next to             
Yoruba and the Hausa adolescents, the least 
(Table 3). 
 

Table 3. Orthodontic treatment need among the across the tribes 
 

Age 
(Years) 

Objective 
treatment need 

Hausa Igbo Yoruba Chi-square 
(p-value) 

 
 
12 

No need 34(69.4) 26(83.9) 42(61.8)  
4.86 (0.0878) Need 15 (30.6) 5 (16.1) 26 (38.2) 

Total 49 (100.0) 31 (100.0) 68 (100.0) 
 
 
13 

No need 87 (69.6) 47 (79.7) 67 (66.4)  
 
3.27 (0.1947) 

Need 38 (30.4) 12 (20.3) 34 (33.6) 
Total 125 (100.0) 59 (100.0) 101 (100.0) 

 
14 

No need 119 (72.6) 82 (78.1) 78 (63.9)  
 
3.27 (0.1947) 

Need 45 (27.4) 23 (21.9) 44 (36.1) 
Total 164 (100.0) 105 (100.0) 122 (100.0) 

 
15 

No need 125 (77.6) 65 (86.7) 98 (71.1)  
 
6.78(0.0336) 

Need 36 (22.4) 10 (13.3) 40 (28.9) 
Total 161 (100.0) 75(100.0) 1.138(100.0) 

 
16 

No need 89 (78.8) 40 (78.4) 58 (66.7)  
 
4.31 (0.1162) 

Need 24 (21.2) 11 (21.6) 29 (33.3) 
Total 113 (100.0) 51 (100.0) 87 (100.0) 

 
Table 4. Relationship of gender and orthodontic treatment need across the three major ethnic 

groups in Nigeria 
 
Objective 
treatment need 

Hausa Igbo Yoruba 

 Male Female Male Female Male Female 
No 200 (65.1) 219 (71.8) 108 (71.5) 124 (72.94) 210 (60.00) 85 (51.2) 
Yes 107 (34.9) 86 (28.2) 43 (28.5) 46 (27.06) 140 (40.00) 81 (48.8) 
Total 307 (100.0) 305(100.0) 151(100.0) 170 (100.0) 350 (100.0) 166(100.0) 
Chi-square  
(p-value) 

           3.14 (0.076)             0.08 (0.777)            3.55 (0.059) 
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3.4 Gender and Orthodontic Treatment 
Need 

 
Thirty (17.7%) female adolescents had need for 
orthodontic treatment and 140 (82.3%) had no 
need. One hundred and twenty (79.5%) male 
adolescents were found not to have need for 
orthodontic treatment while 31 (20.5%) had a 
need for orthodontic treatment. Yoruba male 
adolescents had the highest (125; 35.7%) 
orthodontic treatment need, followed by Hausa 
(87, 28.3%) and then, Igbo (31, 20.5%). Also, 
Yoruba female adolescents had the highest, with 
48 (28.9%) followed by Hausa and Igbo female 
adolescents with 71 (23.3%) and 30 (17.7%), 
respectively (Table 4). 

 
4. DISCUSSION 
 
This study involving the three major ethnic 
groups in Nigeria, has provided useful 
information on the association between ethnicity 
and orthodontic treatment need among 
adolescents in these ethnic groups. 
 
The prevalence of 35% for normative orthodontic 
treatment needs among the entire population 
studied is comparable to previous studies carried 
out among adolescents in South- South [27] and 
Western Nigeria [28] where the figures                   
were 38.16%, 38%, respectively. It was also 
comparable to studies carried out in Asia [33,34]

 

and Europe [35] where the prevalence of the 
orthodontic treatment needs of the adolescents 
ranged from 33.3% to 38.2%.  This may be due 
to the fact that the sample populations in these 
studies were also adolescents with similar age 
ranges. However, school-based studies [29,36] 

carried out among adolescents in other Southern 
States of Nigeria as well as Brazil [37], Canada 
[38] and Europe [39,40,41] had different results. 
This difference in the finding could be due to the 
fact that specific tribes were used as inclusion 
criteria in this study. 

 
In this study, the orthodontic treatment needs 
among the three ethnic groups studied varied 
with age. Twelve-year old participants had the 
highest normative orthodontic treatment need 
among Hausa and Yoruba extraction, whilst the 
14-year-olds had the highest among the Igbo 
extraction. Fifteen-year old adolescents were 
found to have least normative orthodontic 
treatment need among Yoruba and Igbo 
extractions whilst 16-year-olds had the least for 
the Hausa tribe. 

Interestingly, in this study, the younger 
adolescents (12 and 13-year-olds) had highest 
normative orthodontic treatment need in both 
Yoruba and Hausa tribes respectively, except in 
the Igbo tribe where the trend was different as 
the older (14 and 16-year-olds) adolescents had 
the highest normative orthodontic treatment 
need. 
 

The reason for the difference in only Igbo tribe 
could not really be explained. However, the 
findings in Yoruba and Hausa tribes were similar 
to European studies [42,43] where the younger 
adolescents had more orthodontic treatment 
need than the older ones. This finding was in 
contrast to a Latvian study [44] where the 35-44 
age group had a lower orthodontic treatment 
need than 12-13 and 18 years that were studied. 
This could be due to a wider age range involved 
in that study. The finding in Igbo adolescents was 
however similar to a Malaysian study [45] where 
the 16-year old adolescents had more 
orthodontic treatment need than the 12-year old 
participants. The findings in this study may 
suggest that there is no consistent significant 
relationship between age and orthodontic 
treatment need, since an individual of any age, 
could be found within any category of orthodontic 
treatment need. 
 
Among the Igbo and Hausa participants, the 
male adolescents needed orthodontic treatment 
more than the females, whilst female Yoruba 
adolescents had a greater orthodontic treatment 
need when assessed professionally than their 
male counterparts. There was a statistically 
significant difference between the male and 
female adolescents who participated in the study 
generally. (p= 0.004). This finding was similar to 
previous Nigerian [27] and European [46] studies

 

where ICON was also used as the assessment 
tool and other studies in Nigeria [47,48] Asia [49] 
and Europe [50,51] in which DAI and IOTN were 
used. The finding was however, in contrast with 
Asian [52,53,54] and Brazilian [55]

 
studies where 

there was no difference in the orthodontic 
treatment need among male and female 
participants.  However, no particular reason 
could be attributed to this. This study revealed a 
marked variation between orthodontic treatment 
need and gender. 
 

5. CONCLUSION 
 
This study has affirmed the influence of ethnicity 
on the normative orthodontic treatment need of 
adolescent individuals from the three Nigerian 
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major ethnic groups of different ancestral origin 
and of different geographical regions. The 
Yoruba adolescents had the most significantly 
higher normative orthodontic treatment need 
among the three major ethnic groups based on 
ICON. 
 
6. RECOMMENDATION 
 
The confirmation of ethnic variation in orthodontic 
need established in this study underscores the 
need for further studies involving the minor ethnic 
groups since Nigeria is a multiethnic country. 
This will enhance further understanding of the 
normative orthodontic treatment needs of the 
entire citizenry This is desirable and should be 
encouraged. Furthermore, studies involving adult 
members of the population from different ethnic 
groups should equally be encouraged in order to 
characterize the need in this category of people 
who also sometimes require orthodontic 
interventions. Finally, documentation of such 
biologic variants such as occlusion and 
characterization of orthodontic treatment need 
could become a useful tool for differentiation in 
forensic investigations in Nigeria. 
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