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Abstract
Background: Cephalometric analyses norms and orthodontic software have been mainly developed for Caucasians. Thus, they
might not be true for other ethnical groups.
Objectives: This study sought to determine cephalometric norms of an Iranian Kurdish population according to Steiner analysis.
Methods: In this cross-sectional study, 100 lateral cephalograms of adult orthodontic patients between 18 - 30 years including 40
males and 60 females with normal occlusion and symmetrical faces were evaluated. Lateral cephalograms were traced and analyzed
based on Steiner’s cephalometric parameters. Data were analyzed using SPSS. Differences between Kurdish and Caucasian norms
were analyzed using one-sample t-test. Independent t-test was used to compare males and females (P < 0.05).
Results: The SNA, SNB, ANB, SND (Sella-Nasion-D point), interincisal angle, GoGn-SN L1-NB (both angular and linear measurements),
SL (distance from Sella point to L, which is the projection of the most-anterior point in the body of mandible or pogonion on SN and
SE (distance from Sella point to E point, which is the intersection of a line drawn from the most distal limit of the posterior surface
of condyle head and SN) values were significantly different between the Kurdish population and Caucasian norms (P < 0.05). No
significant differences existed in Occl-SN (occlusal plane to SN) and U1-NA (both angular and linear measurements) between the
Kurdish population and the Caucasians (P > 0.05). Kurdish males and females were significantly different in terms of SND, Occl-SN,
GoGn-SN and U1-NA angles, U1-NA distance and SL and SE values (P < 0.05). No significant difference existed between Kurdish males
and females in SNA, SNB, ANB, interincisal angle and L1-NB (P > 0.05).
Conclusions: Cephalometric norms for Kurdish adults are different from those of Caucasians. The norms obtained in our study can
be used for orthodontic treatments and orthognathic surgeries in Kurdish population.
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1. Background
Orthodontic treatment is performed to provide stable occlusal relationships, optimal masticatory function
and favorable esthetics. Orthodontic treatment often includes diagnosis, prevention and correction of dental and
skeletal discrepancies. An accurate diagnosis is the backbone of a correct treatment plan which requires thorough
assessment of craniofacial morphology (1). The basis of
orthodontic diagnosis and treatment planning is the information collected by history taking, clinical examination, and assessment of study models (dental casts), extraoral and intra-oral radiographs and photographs. Lateral cephalometry has long been one the main diagnostic records for orthodontic diagnosis and treatment plan-

ning. Lateral cephalograms are obtained to evaluate deviation from the normal craniofacial anatomy, estimation
of the magnitude and direction of growth of maxillofacial
complex, assessment of the efficacy of treatment, and comparison of the results of different treatment modalities (2).
Cephalometry is a reliable and valid diagnostic modality,
by which the anatomical parameters of patients are compared with normal range of values and the target components are corrected based on cephalometric norms in order to reach a better facial balance and harmony (3).
Following the introduction of cephalometry by Broadbent in 1931, several cephalometric analyses were developed, among which the Downs, Steiner, Tweed and Ricketts are the most popular and commonly used ones by
orthodontists (4). Cephalometric analyses have been pri-
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marily developed based on data obtained from normal
European-American populations, yet these normal values
are used as reference norms for assessment of craniofacial patients from other racial groups. The same is rather
true about Steiner analysis (5). Since diagnosis and consequently treatment planning are performed based on
comparison of cephalometric parameters of patients with
the reference values, and considering that cephalometric
norms could be dissimilar in different populations, norms
specific for one population cannot be generalized to others
(6). This is due to skeletal, soft tissue and dental differences
between people of different races and ethnic groups (7).
Previous studies showed that cephalometric norms are
specific for each race (8-10), as significant differences have
been noted between cephalometric norms of Caucasians
and those of Indians (11), Tamils (12), Arabs (13), Nepalese
(14), Turkish (15), Japanese (16), Chinese (17), Korean (6), Pakistani (18) and African (19) populations. These differences
should be taken into account in orthodontic diagnosis and
treatment planning as well as in orthognathic surgery. The
same standard norms cannot be used for different populations and it is necessary to determine cephalometric
norms and standards specific for each population.
Several racial and ethnic groups reside in different
parts of Iran. The Kurds are an ethnic group in the Middle East mainly inhabiting an area spanning adjacent parts
of southeastern Turkey, western Iran, northern Iraq and
northern Syria. They are estimated to number about 50
million (20). Cephalometric norms have been evaluated in
Iranians residing in Isfahan (21), Mashhad (22), Babol (23)
and Hamadan (24). However, to our knowledge, cephalometric norms of Kurdish population residing in west and
north-west of Iran have not been previously established.

2. Objectives
This study sought to determine cephalometric norms
in an Iranian Kurdish population according to the Steiner
analysis. Cephalometric norms were compared with
widely used Caucasian norms.

Kurdish ethnicity (mother, father and grandparents must
have been Kurds and spoken the language), facial symmetry and normal soft tissue profile, complete eruption of
permanent teeth and class I occlusion. The exclusion criteria were: Malocclusion, dental crowding (except for mild
cases), spacing by more than 3 mm (26), tooth loss/missing
except for third molars, horizontal or vertical jaw discrepancy, history of orthodontic treatment, dental/facial prosthesis, history of maxillofacial surgery and history of facial
trauma.
Based on the inclusion and exclusion criteria, 100
lateral cephalograms were chosen from the archives of
the Orthodontic Department of Kermanshah University of
Medical Sciences and a private orthodontic office including 40 males and 60 females. All cephalograms had been
taken by the same dental X-ray unit (Planmeca, Helsinki,
Finland) under similar conditions with teeth in centric occlusion. All cephalograms were manually traced.
An experienced orthodontist measured SNA, SNB, ANB ,
SND, interincisal angle, Occl-SN, GoGn-SN, U1-NA and L1-NB
angles, U1-NA and L1-NB distances (in millimeters) and SL
(distance from Sella point to L, which is the projection of
the most-anterior point in the body of mandible or Pogonion on SN line) and SE (distance from Sella point to E
point, which is the intersection of a line drawn from the
most distal limit of the posterior surface of condyle head
and SN). Figure 1 shows all the linear and angular measurements. Each parameter was measured in triplicate and the
mean value was recorded. The inter-examiner reliability
was assessed using inter-class correlation coefficient and
the kappa value (correlation coefficient) was found to be
98%, which indicated excellent inter-examiner reliability.
The data were analyzed using SPSS version 18 (SPSS Inc.,
IL, USA). Descriptive statistics including the mean and standard deviation values were reported. The mean values of
cephalometric parameters according to the Steiner analysis in the Kurdish population were compared with the Caucasian norms using one-sample t-test. Independent t-test
was used to compare the cephalometric values between
Kurdish males and females. P < 0.05 were considered statistically significant.

3. Methods

4. Results

In this cross-sectional study, lateral cephalograms of
100 adult Kurds presenting to the Orthodontic Department of Kermanshah University of Medical Sciences and a
private orthodontic office were evaluated. The study protocol was approved in the Ethics Committee of Kermanshah
University of Medical Sciences (code: REC.7395.394).
Sample size was calculated based on a previous study
(25). The inclusion criteria were: Age between 18 - 30 years,

Table 1 shows the comparison of cephalometric parameters according to the Steiner analysis in our Kurdish population with the Caucasian norms. In our Kurdish population, the mean values of SNA (81.3 ± 3.4°, P = 0.034), SNB
(77.0 ± 7.8°, P < 0.001), SND (75.3 ± 3.5°, P < 0.001), interincisal angle (124.9 ± 11.7°, P < 0.001) and GoGn-SN (30.4
± 6.1°, P = 0.012) were significantly smaller than the Caucasian norms. The mean ANB (3.8 ± 2.9°, P < 0.001) and
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Table 1. Comparison of Cephalometric Parameters According to the Steiner Analysis
in our Kurdish Population with Caucasian Normsa
Parameter

Table 2 compares cephalometric parameters according
to the Steiner analysis between Kurdish males and females.
As shown in Table 2, Kurdish males and females were not
significantly different in terms of SNA (P = 0.065), SNB (P
= 0.988), ANB (P = 0.244), interincisal angle (P = 0.197) and
L1-NB (P = 0.879). However, the mean SND (P = 0.029) and U1NA (P = 0.044) angles were significantly greater in Kurdish
males than females while Occl-SN (P < 0.001) and GoGnSN (P < 0.001) were significantly smaller in males than females. The mean distance of U1-NA was greater in Kurdish
males than females (P = 0.048) while they were not significantly different in terms of L1-NB distance (P = 0.199). Kurdish males had significantly greater SL (P = 0.005) and SE
(P = 0.011) values than females.
Iran J Ortho. 2019; 14(1):e63439.

P Valueb

81.3 ± 3.4

82.0 ± 2.0

0.034

SNB, °

77.0 ± 7.8

80.0 ± 2.0

< 0.001

ANB, °

3.8 ± 2.9

2.0 ± 2.0

< 0.001

SND, °

75.3 ± 3.5

77

< 0.001

124.9 ± 11.7

131

< 0.001

Occl-SN, °

14.8 ± 4.6

14.0

0.079

GoGn-SN, °

30.4 ± 6.1

32.0

0.012

U1-NA, °

22.9 ± 8.2

22.0

0.299

L1-NB, °

28.4 ± 6.5

25.0

< 0.001

U1-NA, mm

3.5 ± 2.6

4.0

0.078

L1-NB, mm

5.1 ± 2.5

4.0

< 0.001

SL, mm

47.9 ± 10.6

51

0.004

SE, mm

20.4 ± 3.4

22

< 0.001

a

Values are expressed as mean ± SD
b
One-sample t-test.

Table 2. Comparison of Cephalometric Parameters According to the Steiner Analysis
Between Kurdish Males and Femalesa
Males

Females

P Valueb

SNA, °

82.0 ± 3.8

80.7 ± 3.1

0.065

SNB, °

77.0 ± 11.9

77.1 ± 3.0

0.986

Parameter

L1-NB (28.4 ± 6.5°, P < 0.001) values in our Kurdish population were significantly greater than the corresponding
values in Caucasians. The Occl-SN (14.8 ± 4.6°, P = 0.079),
U1-NA angle (P = 0.299) and U1-NA distance (3.5 ± 2.6 mm, P
= 0.078) were not significantly different between our Kurdish population and Caucasians. The mean L1-NB angle
(28.4 ± 6.5) and distance (5.1 ± 2.5 mm) were significantly
greater in our Kurdish population compared to the value
in Caucasians (P < 0.001). In addition, the mean SL (47.9
± 10.6 mm, P = 0.004) and SE (20.4 ± 3.4 mm, P < 0.001)
values were significantly smaller than these values in Caucasians.

Caucasians

SNA, °

Interincisal angle, °

Figure 1. Schematic view of the cephalometric measurements made in our study. (1)
SNA (angle), (2) SNB (angle), (3) ANB (angle), (4) SND (angle), (5) upper incisor to NA
(linear), (6) upper incisor to NA (angle), (7) lower e incisor to NB (linear), (8) lower
incisor to NB (angle), (9) Pog to NB (linear), (10) upper incisor to lower 1 (angle), (11)
occlusal plane to SN (angle), (12) Go-Gn to SN (angle), (13) SL (linear), (14) SE (linear)
and, (15) soft tissue line.

Kurds

ANB, °

3.4 ± 1.9

4.1 ± 3.4

0.244

SND, °

76.3 ± 4.1

74.8 ± 2.8

0.018

Interincisal angle, °

123.2 ± 8.6

126.1 ± 13.3

0.235

Occl-SN, °

12.3 ± 4.8

16.5 ± 3.7

<0.001

GoGn-SN, °

28.2 ± 6.7

31.9 ± 5.2

0.002

U1-NA, °

24.9 ± 6.7

21.5 ± 8.9

0.044

L1-NB, °

28.3 ± 5.8

28.5 ± 6.9

0.879

U1-NA, mm

4.2 ± 2.3

3.1 ± 2.7

0.048

L1-NB, mm

5.5 ± 2.5

4.8 ± 2.4

0.199

SL, mm

51.9 ± 13.2

45.2 ± 7.5

0.002

SE, mm

21.4 ± 3.6

19.7 ± 3.0

0.011

a
b

Values are expressed as mean ± SD
Independent t-test.

5. Discussion
Cephalometric studies on non-Caucasian populations
have indicated skeletal and dental differences in comparison with Caucasians. Therefore, cephalometric norms of
one population cannot be used as reference for other populations.
To obtain cephalometric norms of Kurdish population,
3
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we only included normal occlusion individuals with harmonic faces with no history of facial trauma or surgery.
Our results showed that SNA and SNB angles were significantly smaller in our Kurdish population compared to
the Steiner norms, which indicates more retruded position
of the maxilla and mandible. Kurdish population showed
retrusion of both jaws in contrast to Saudi Arabian populations. According to Al-Jasser (27), these two parameters
in the Saudi Arabian population are larger than the corresponding values in Caucasians and thus, Saudi Arabians
have maxillary and mandibular protrusion compared to
the American-European populations.
The ANB angle was significantly greater in our Kurdish
population compared to Caucasians, which suggests more
acceptable convexity in Kurds compared to Caucasians.
Comparison of normal ANB angles between Kurdish population and Caucasians (3.8° versus 2.0°, respectively) indicates that what we recognize as mild skeletal class II in Caucasians is considered as normal in Kurds. The ANB angle in
Japanese population with normal occlusion was reported
to be 2.5 to 4.5° (16) which was closer to Kurds. Hussien et
al. (28) showed that the value of ANB angle in Palestinians (2.7°) was close to that in Caucasians. This value was
reported to be 2.5° in Saudi Arabians (27). Comparison of
the before-mentioned results shows that normal value of
ANB is somewhat different in various races.
The interincisal angle in our Kurdish population was
significantly smaller than the Steiner norm, which indicates dentoalveolar protrusion. This finding is in agreement with the findings of Al-Jasser (27), who reported
smaller interincisal angle in Saudi Arabians compared to
Caucasians.
In terms of Occl-SN angle, no significant difference was
noted between Kurds and the norms reported by Steiner.
Al-Jasser (27) measured the Occl-SN angle in a Saudi Arabian
population and showed that the value was close to that of
Steiner norm, which was similar to our finding in this respect. Hussien et al. (28) reported this value to be higher
in Palestinians compared to Caucasians. Despite Occl-SN,
GoGn-SN was significantly smaller in Kurdish population.
Evaluation of Occl-SN and GoGn-SN altogether reveals that
Kurds have a mild tendency to short face in comparison to
Caucasians.
The mean L1-NB angle of our samples (28.3 ± 5.8)
showed greater labial inclination of mandibular incisors
in Kurds than in Caucasians. This parameter was almost
similar to L1-NB angle in Saudi Arabians (27.8°) (27). The
mean L1-NB angle was 26.5° in Palestinians (28) while Anderson et al. (29) reported this value to be 33.9° in an
African-American of 6 - 12 years old population.
Based on the value of U1-NA distance, no significant difference existed between our Kurdish population and Cau4

casians in terms of position of upper incisors.
In our study, no significant differences were noted in
SNA and SNB angles between males and females, which was
in line with the results of Hussien et al. (28) on Palestinians. Gu et al. (17) in their study on Chinese adults found no
significant difference in SNA between males and females
but males had a slightly larger SNB angle than females. In
our study, the difference in ANB angle between males and
females was not significant, which was in line with the results of Gu et al. (17). Hussien et al. (28) also reported similar ANB values between males and females. In our Kurdish population, U1-NA distance was larger in males than
females, which indicates greater upper incisor protrusion
in males, which was in contrast to the findings of Hussien
et al. (28) since they found no significant differences between males and females in terms of U1-NA distance.
To our knowledge, our study was the first to assess
cephalometric norms according to the Steiner analysis in
a Kurdish population and yielded values that can be used
as cephalometric norms for orthodontic treatments and
orthognathic surgeries in this population. Future studies
with larger sample sizes are required on this population
using other commonly used cephalometric analyses.
5.1. Conclusions
Our results showed that some Steiner’s cephalometric
norms in Iranian Kurds are different from Caucasians. Significant differences also exist between Kurdish males and
females in some cephalometric parameters.
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