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Summary

Objective: To determine the antero-posterior skeletal
Jjaw relationship in Hausa-Fulani children in Nigeria,
Setting: This study was carried out in 1998 at the
Maxillo-facial unit of the Ahmadu Bello University Teach-

ing Hospital, Kaduna, Nigeria,

Materials and methods: 100 subjects aged 11 -13 years

of Hausa-Fulani ancestry with no previous orthodontic

treatment were selected for the study. Lateral cephalom-
etric radiographs were traced and analysed to produce
values for SNA, SNB and ANB,

Resulis: The mean SNA was 82.4", mean SNB 80.3° and
mean ANB 2.1* The normal range of ANB values was
0.5" - 4°-

Conclusion: The values obtained differ from those of other

Population groups and should be used as guidelines in

the orthodontic treatment of the ethnic group studied.

Keywords: Cephalometry, Hausa-F, ulani, Norms, Skel-
etal

Résumé

Introduction: Determiner le rappart antéro-postérieur
machoire squelettique chez des enfants Hausa-Fulari au
Nigeria.

Establisement: Cette érude hospitalier universitaire
d’ Ahmadu Bello, Kaduna, Nigeria,

Matériel et méthode: 100 sujets dges de 11 - 13 ans
d’ascendance Hausa-Fulani sans aucun traitement
orthodontique précedént ont été choisi pour cette étude.
La radiographie latérale céphalometrique a été remontée
etanalysée afin de fournir des valeurs pour SNA, SNB, et
ANB,

Résultats: Le moyen SNB était 82.4°, moyen SNB 80,3, et
moyen ;f\NB 2,1°. La tranche normale de valeurs ANB était
05-4.

Conclusion: Les valeurs obtenues sont différentes de
celles des autres groupes de la popuiation et devront &tre
utilisées comme directive en matidre du traitement
orthordontique du groupe éthnique éwdié.

Introduction

The use of the cephalometric radiograph in the
clinical practice of orthodontics is well established. Clini-
cally, it is of value in diagnosis and treatment. Since the
advent of the cephalometric radiograph, several methods

of analyses have been used to show the normality of skel-
etal and dentofacial patterns.'* An accurate evaluation of
any orthodontic patient involves a comparisen of the
individual’s cephalometric values with the norms of his or
her own ethnic group. This is because cephalometric stan-
dards vary widely between ethnic groups.*S A large num-
ber of studies have been conducted to determine the skel-
etal and dentofacial relationships of Caucasians, black
Americans, black Africans and other ethnic groups.' 360
However, in the literature, there is very little information
on the antero-posterior skeletal relationships of Nigeri-
ans. The only sources of information are the works of
Isickwe, ' Durosinmi-Etti, **and Ajayi.'* These studies
of Nigerians were primarily on ethnic groups in the South-
ern part of Nigeria, a populous country with as many as
250 ethnic groups.

Nigeria, the most populous nation in black Africa,
has an estimated population of 120 miltion people. Nigeria's
ethnic populations have possible variations in their cepha-
lometric values. These ethnic populations can broadly be
classified along lines of majority groups; the Ibos in the
South-East, Yoruba in the South -West, Hausa-Fulanis in
the North and the minorities. The facial structures of mem.-
bers of these ethnic nationalities prebably vary because
of their historical antecedents. For example, the Fulanis
who conquered the Hausas and became integrated with
them into what is now referred to as the Hausa-Fulani
tribe migrated from the North West of Africa (today’s
Senegal). This region had been inhabited by Berbers with
Caucasian antecedent from the Mediterranean region. It
is believed that a long period of intermarriage with these
Berber traders is responsible for the more Caucasian fa-
cial structure among the Hausa-Fulani.'®

The importance of establishing the skeletal jawre-
lationship, which this siudy sought, is hei ghtened by the
high prevalence of malocclusion among Hausa-Fulani
children. daCosta" reported that 87.8% of children in
Northern Nigeria have one form of malocclusion of the
other. It is, therefore, important that the prevailing skeletal
pattern of the Hausa — Fulani tribe in Nigeria be deter-
mined in order to assist in diagnosis, treatment and teach-
ing. This study was, therefore, desi gned to determine the
distribution of the antero-posterior skeletal jaw relation-
ship of Nigerian Hausa-Fulani children and to establish
normal values for this study population. This investiga-
tion also compared the cephalometric values of the Hausa-
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Fulant children with those of the British {Bastman Stan-
dards) and other major Nigerian ethnic groups.

b
Materialsg,nd methods

The sample consisted of 100 volunteer Hausa-
Fulani children attending secondary school in Kaduna,
Nigeria. There were 65 females {165%) and 35 males (35%)
and their ages ranged from 11-13 years. None of the sub-
fects had recerved any orthadontic treaiment and they
were all Nigerians of Hausa-Fulani ancestry.

Before the study was conducted, ethical approval
was sought and oblatned from the Medical Advisory
Committee of the Ahmadu Bello University Teaching Hos-
pital, Kaduna. Standardized Jateral cephalometric radio-
graphs of all individuals were taken with a cephalostat at
the Ahmadu Bello University Teaching Hospital, Kaduna.
Nigeria. The cephalograms were then (raced on matte fin-
ish acetate paper by identitying certain anatomic land-
marks. From these tracings, the appropriate angles were
measured. The anatomical landmarks traced are shown in
figure 1 and defined thus: NASION {N) - The most ante-
rior part of the frontonasal suture.

SCLLA  (8) - The centre of the sella turcica.

POINT A (A) - The deepest point in the midline
between the anterior nasal spine and
the alveolar crest.

POINTB (B) - The deepestpoint in the midline between

the alveolar crest of the mandible and the mental process

Statistical analysis .

The error analysis was carried oul by tracing 25 of
the cephalometric radiographs twice within an interval of
4 weeks. The method error was determined by applying
Dazhlberg’s formula'#:

& ad?/2n
Where d = Difference between the 1% and 21 fracing,
andn= sample size .
The method error for SNA was 1.28, SNB 1.30" and ANB
0.69 . The systematic error of the replicate measurements
was assessed using paired t —tests, There was i signifi-
cant difference in the measurements.

EPL INFO O version 6 statistical software'® was
used for data entry, editing and analysis. The Student’s
T~ test was used for comparison of the mean cephalomet-
ric values for boys and girls. When comparing the results
of the present study with those of previous ones, the
Analysis of Variance Test { ANOVA ) was used and the ‘F°
evaluated. Statistically significant difference was said to
exist when the P- value was less than 0.05 {P<0.05).

Results

The mean values for each measurement are jllus-
trated according to gender in Table . There was no sta-
tistically significant difference between the males and fe-
males and this therefore allowed the combined data to be
considered. The mean SNA, SNB and ANB for both sexes
are $2.4° 80.3% and 2.1° respectively. These pooled means

Table 1 Comparison between Hauss — Fulani boys and girls.

Boys (n =35)
Parameter Mean SD
BNA (M 81.9 335
SNB (% 79.8 3.64
ANB (9 2.3 2.66

Girls (n-6%)

Mean 5D t p- value
826 360 0.94 0.34
80.6 3.4 1.17 0.24
20 2.97 0.50 0.62

Table 2 Comparison_ of cephalometric values of the British, Hausa —

Fulanis, Yorubas and 1bos.

Hausa-Fulanis  Eastman

Standards

Parameter Mean SD Mean SD
SNA (%) 824 35 .1 3
SNB (™) 80.3 33 78 3
ANB (" 2.1 21 3 2

120

Yorubas Ibos
Mean SD Mean sD F p-valee
889 42 85.5 43 655  <0.00]
845 37 §1.2 40 361  <0.001
44 23 4.3 15 254 <0001
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Table 3 The frequency distribution of ANB values
for Hausa-Fulani children.

ANE ") Erequency  Percentage Cumulative
Frequency Percentage

A -3 G 0 G

2o 18 18 21
051 12 12 36
L.5-1 12 12 48
35-3 14 14 62
35-4 14 14 76
45-6 19 19 95
65-10 5 N 100
Tuotal 100 100

are illustrated in Table 2 and are compared with the Brit-
ish. Yoruba and Ibo norms.

The ANB values oblained are shown in Table 3 on
cumulative trequency distribution tabulaton and plotted
in figure 2. The quartile values i.c 25 percentile and 75
percentile are obtained from figure 2 as 0.5%and 4° respec-
tively,

Discussion

Worldwide, several studies have been conducted
o determine cephalometric values for different racial and
ethinic groups.*!* In Nigeria, there is limited information
on the cephaiometric values of the different cthnic groups.
This study used Fausa - Fulani ancestry with no previ-
vus orthedentic treatment as its sole criteria for patient
selection, a departure from most other cephalometric stud-
tes. In most of the literature on cephalometric values, oc-
clusal status is the most frequently used criterion during

Fig. | Cephalomeiric landmarks
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Fig. 2 Percentage Cumulative frequency distribution of ANY
values.

sumple selection. ™ Because of the diverse definitions
of the ceclusal status as used by muny authors, an ele-
ment of bias is introduced as normative data based on
these samples were not objectively determined but were
based on subjectively selecied samples.

The present study showed no statistically signifi-
cantdifferences between Hausa-Fulani males and females
for any cephalometric measurement, This is similar to pre-
vious findings for other cthnic groups™. However. the
study indicates that there are statistically significant dif-
ferences in the idemtified values for the Hausa — Fulani,
Yorubu, Ibo and the British. Whereas the values for the
Hausa — Fulani are larger than that of the British, they are
smaller than that of the Ibo and Yoruba.

The mean SNA and SNB angles (82.4° and 80.3% of
the Hausa-Fulani as compared to the mean SNA and SNB
angles (88.9° and 84.4% of the Yorubas' and that {85.5°
and 81.2% of the Ibos'® indicate that the dental bases of
the Hausa-Fulani are posttioned more posteriorly in rela-
tion to the anterior cranial base than those of the popula-
tion from Southern Nigeria. This is similar to the observa-
tion of daCosta 7 who noted the straight facial appear-
ance of this ethnic group as viewed in profile when com-
pared to the more protrusive profile common 1o indj genes
of Southern Nigeria. In addition, the mean ANB angle of
this study (2.1% as compared to that of the Thos (4.3% and
Yorubas (4.4% suggests that children from Southern Ni-
geria tend to be mare in the class 2 category than Hausa-
Fulani children.

In contrast, however, the SNA and SNB (81" and
78" of the British indicate that the dental bases of the
Hausa — Fulani are positionad more anteriorly in relation
to the anterior cranial base than that of the British, Fur-
thermore, the Hausa-Fulani have a smaller ANB value than
the British. There is, however, greater dissimilarity be-
twaen the values for the Hausa - Fulani and the Southern
Nigerian children than between the Hausa-Fulani und Brit-
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ish children. The findings of the present study are how-
ever not conclusive and this creates a need for further
research including a detailed evaluation of the cranio-
facial dimensions of the Hausa-Fulani.

From the present study, the normal range of ANB
values for Hausa-Fulani children lies between 0.5% and 42,
Clinically, this implies that for this population, pre-nor-
mality or skeletal 3 is said to be present when the ANB
angle is less than (.5% and post normality or skeletal 2
present when the ANB is greater than 4°,

Conclusion

The cephalometric angular norms for the antero-
posterior skeletal jaw relationship of Hausa-Fulani chil-
dren in this study are SNA 82.4°, SNRB 80.3°and ANE 2.1©
The normal range of ANB values are 0.5°- 49 The find-
ings from this study indicate that the dental bases of the
Hausa—Fulani are more posteriorly positioned than those
of their counterparts from Southern Nigeria. In addition,
the angle ANB of the Hausa — Fulani suggests that their
skeletal pattern is less in the class 2 category than that of
the Southern population. In contrast, however, the dental
bases of the Hausa-Fulani are tnore anteriorly positioned
than that of the British. Therefore, orthodontic evalyua-
tion of the Hausa-Fulani should be done using their own
cephalometric standards.
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