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were statistically significant (p = 0.000). Using the Pearson 
correlation, strong negative correlations were found be-
tween the AOFAS score and the hallux valgus angle (HVA;
r = –0.899, p = 0.000). Strong negative correlations were 
demonstrated between the AOFAS score and the first inter-
metatarsal angle (IMA) as well (r = –0.748, p = 0.000).  Conclu-

sions:  The AOFAS score was negatively associated with the 
Manchester Grading Scale, HVA and first IMA. As the severity 
of hallux valgus increased, the AOFAS score seemed to de-
crease.  © 2015 S. Karger AG, Basel 

 Introduction 

 Hallux valgus is one of the commonest foot problems 
presenting with pain and gait dysfunction. In adults, the 
condition is present in 23% of the population aged be-
tween 18 and 65 years  [1] . The impact of several foot con-
ditions, such as hallux valgus, on daily activities, footwear 
requirements, joint motion, pain and foot alignment, is 
well documented in the American Orthopaedic Foot and 
Ankle Society (AOFAS) score  [2] . Previous studies report 
a significant association between hallux valgus and foot 
pain  [3, 4] . The impact of moderate and severe hallux val-
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 Abstract 

  Objective:  To evaluate the correlation between the Man-
chester Grading Scale and the American Orthopaedic Foot 
and Ankle Society (AOFAS) score in patients with a hallux 
valgus deformity.  Subjects and Methods:  The study sample 
included 181 feet of 122 patients with hallux valgus and 424 
feet of 212 individuals without hallux valgus deformity as the 
control group. The severity of hallux valgus, utilizing a rela-
tive nonmetric scale, the Manchester Grading Scale, and the 
metric AOFAS score, was determined for all individuals in the 
hallux valgus and control groups. SPSS version 18 (Chicago, 
Ill., USA) was used for data analysis.  Results:  According to the 
Manchester Grading Scale, the 424 feet of the normal group 
were classified as ‘no deformity’. In the hallux valgus group, 
85 feet were classified as ‘mild deformity’, 67 as ‘moderate 
deformity’ and 29 as ‘severe deformity’. The AOFAS total 
score in the control group was 99.14. In the hallux valgus 
group, patients with mild or moderate deformity had total 
scores of 86.20 and 68.19, respectively. For those with severe 
hallux valgus, the total score was 44.69 and the differences 
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gus on gait and footwear-associated difficulties has also 
been well established in several studies  [3, 5, 6] . 

  Radiographic assessment of hallux valgus includes the 
evaluation of the hallux valgus angle (HVA) as well as the 
first-second intermetatarsal angle (IMA)  [7] . An HVA 
<15° and a first IMA <9° are considered normal  [8] . Based 
on radiological assessment, hallux valgus is defined as 
mild, moderate and severe  [9] . As it is not always feasible 
or necessary to perform an X-ray evaluation of the defor-
mity, other simpler methods for classification have been 
suggested  [10, 11]  including drawing around the foot  [9]  
and the contour measurement of the foot using tapes  [11] . 
The Manchester Grading Scale was proposed in 2001 by 
Garrow et al.  [12]  as an easier and simplified method for 
evaluating the severity of hallux valgus. It is a clinical 
method that uses a standardized set of foot photographs 
and describes 4 levels of hallux valgus: ‘no deformity’, 
‘mild deformity’, ‘moderate deformity’ and ‘severe defor-

mity’. Hence, the aim of this study was to evaluate the 
correlation between the Manchester Grading Scale and 
the AOFAS preoperative score in patients with a hallux 
valgus deformity.

  Subjects and Methods 

 The study sample included 181 feet of 122 patients (104 women 
and 18 men) with hallux valgus and 424 feet of 212 individuals (114 
women and 98 men) without hallux valgus deformity as a control 
group. The weight in kilograms and height in meters of the par-
ticipants were measured and the BMI calculated. An independent 
physician (C.G.) evaluated the severity of hallux valgus using the 
Manchester Scale; the original photographs from the publication 
by Garrow et al.  [12]  were used ( fig. 1 ). Patients stood in a full-
weight-bearing position and the degree of hallux valgus was re-
corded as no deformity, mild deformity, moderate deformity and 
severe deformity.

  HVA and first IMA were measured using a goniometer which 
was placed directly on the feet, and the deformity was described as 
mild, i.e. an HVA <20° and a first IMA  ≤ 11°, moderate, i.e. an 
HVA 20–40° and a first IMA <16° and severe, i.e. an HVA >40° 
and a first IMA  ≥ 16°. The AOFAS score was determined for all 
individuals in the hallux valgus and control groups by a trained 
professional (C.G.).

  The data were analyzed using SPSS version 18.0 (Chicago, Ill., 
USA). The Kolmogorov-Smirnov test and Shapiro-Wilk test of 
normality were used to determine whether or not the data were 
normally distributed. For data analysis, the Pearson correlation, 
the nonparametric Kruskal-Wallis test and the Mann-Whitney U 
test were used. The means and standard deviations of the variables 
were recorded for their descriptive statistical analysis. A p value 
<0.05 was considered to represent a statistically significant differ-
ence. The confidence interval was 95%. 

  Results 

 In the hallux valgus group, the mean age was 61 ± 8.3 
years (range 18–78) while that of the control group was 
52 ± 10.1 years (18–75). The BMI of the hallux valgus and 
control groups was 24.38 ± 2.91 and 23.97 ± 2.31, respec-
tively. The mean total AOFAS score of the control group 
was 99.14 ± 3.3, while that of the patients with hallux val-
gus was 66.36 ± 16.7; the difference was statistically sig-
nificant (p = 0.000). According to the Manchester Grad-
ing Scale, the 424 feet of the control group were classified 
as normal (no deformity). Of the 181 feet of the hallux 
valgus group, 85 (46.7%) were classified as mild, 67 
(37.0%) as moderate and 29 (16%) as severe deformity 
( table 1 ). Based on the extent of the deformity, in the hal-
lux valgus group, the AOFAS scores were 86.20 ± 6.9 
(mild), 68.19 ± 15.72 (moderate) and 44.69 ± 10.0 (se-

  Fig. 1.  Drawings of the foot based on the original photographs 
taken by Garrow et al.  [12] . 
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vere), and the differences were statistically significant
(p = 0.000). Using the Pearson correlation, strong nega-
tive correlations were found between the AOFAS score 
and the HVA (r = –0.899, p = 0.000). Strong negative cor-
relations were demonstrated between the AOFAS score 
and the first IMA as well (r = –0.748, p = 0.000). 

  Discussion 

 In this study, there was a high negative correlation be-
tween the Manchester Grading Scale and AOFAS score. 
As the severity of hallux valgus increased, the AOFAS 
score decreased, i.e. the pain became more severe and foot 
function seemed to be restricted. Since 2001, when Gar-
row et al.  [12]  first presented the Manchester Scale, sev-
eral reports about this clinical grading method have been 
published. Most of them investigated the correlation be-
tween both  HVA and IMA with the Manchester Grading 
Scale. D’Arcangelo et al.  [13]  reported a strong correla-
tion between both these angles and the Manchester Grad-
ing Scale. Menz and Munteanu  [14]  also reported the 
same strong correlation in 95 patients, but only for the 
HVA, and a weaker association for the first IMA. As an 
association between the Manchester Grading Scale, HVA 
and first IMA has thus already been established, we did 
not evaluate these parameters. Including a larger number 
of subjects than previous studies, we investigated the cor-
relation between the Manchester Grading Scale and
AOFAS score, which, to the best of our knowledge, has 
not yet been undertaken. Our findings agree with previ-
ous reports that greater angles induce pain and restrict 
foot mobility. Our study supports that a strong negative 
correlation between Manchester Grading Scale and
AOFAS score exists.

  Our findings indicate that the Manchester Grading 
Scale could be a useful clinical tool, providing informa-
tion not only about the severity of the hallux valgus, but 
also about the general condition of the foot, pain and gait 
parameters, supporting a previous study  [15]  that sug-

gested that Manchester grading could be used to docu-
ment the presence and severity of hallux vagus.

  This grading method could also be used in large epi-
demiological studies  [16]  as a screening instrument be-
cause it is easy and noninvasive  [16] . Recently, in another 
study  [17] , we observed that the Manchester Grading 
Scale is strongly correlated with both the HVA and first-
second IMA. We also demonstrated that the correlation 
between the severity of hallux valgus, documented using 
the Manchester Grading Scale, and the peak pressure dis-
tribution beneath the hallux, first and second metatarsal 
heads could indicate the progression from mild to mod-
erate and severe deformity, associated with increases in 
peak pressure at these areas  [17] . This increase in peak 
pressure is probably one of the factors associated with the 
AOFAS score distribution in this study.

  Pain evaluation is of one the most important factors for 
patients and orthopaedic surgeons when dealing with hal-
lux valgus deformity  [18] . At the same time, the cosmetic 
appearance of the foot is also a factor that a lot of patients 
consider as most important  [2] . The presence of hallux 
valgus affects the patient’s balance, gait patterns, risk of 
falling and quality of life. Most previous reports  [19–21]  
about the impact of hallux valgus on the general condition 
of the foot only paid attention to the presence or absence 
of the deformation. However, Menz et al.  [22] , in a very 
detailed study, reported that as the severity of the defor-
mity increased, all scores related to quality of life de-
creased, despite adjusting for age, sex, BMI, education and 
pain in the back, hips and knees. We have found results 
comparable to theirs; the AOFAS score which was used in 
our study paid attention not only to foot pain, but also to 
foot appearance, activity level and shoe requirements.

  Conclusion 

 In this study, the Manchester Grading Scale was corre-
lated with the AOFAS score. Strong negative correlations 
were also observed between AOFAS score and HVA and 
first IMA. As the severity of hallux valgus increased, the 
AOFAS score seemed to decrease. Hence, a moderate or 
severe deformity was more painful and limiting for patients 
when they were first seen in everyday orthopaedic practice.
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 Table 1.  Manchester Scale grades of feet with hallux valgus

Manchester Grading
Scale

Number 
of feet

Incidence

Mild deformity 85 46.7%
Moderate deformity 67 37.0%
Severe deformity 29 16%
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