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Abstract

Purpose: This study intended to estimate the annual number of hallux
valgus surgical procedures in ltaly and the patients' epidemiological fea-
tures. A secondary goal was to compare the demographic differences in
access to hallux valgus surgery amongst three Italian macroregions.
Methods: The analysis was conducted by using the National Hospital
Discharge Records database provided by the ltalian Ministry of Health.
Results: 721,514 surgical procedures for Acquired Hallux valgus were
performed. The cumulative incidence was 88.2 procedures for every
100,000 Italian residents. The highest number of procedures was found in
the 60—64 age class. 91.2% of patients were females. The mean length of
hospitalisation was 2.1+ 2.2 days. Patients aged 95-99 had more days of
hospitalisation on average. 51.9% of procedures were performed in the
North, 25.7% in the Centre and 22.4% in the South. 98.5% of patients from
the North received surgical treatment in the same macroregion of domicile:
90% in the Centre and 78.5% in the South. The main primary procedure
was: bunionectomy with soft tissue correction and osteotomy of the first
metatarsal (79.9%, 77.51 International Classification of Diseases, Ninth
Revision, Clinical Modification code).

Conclusions: The socio-economic burden of hallux valgus surgery in ltaly
is relevant. The incidence of hallux valgus surgery has progressively
increased between 2001 and 2012 and decreased from 2012 to 2016. A
geographically unequal distribution of procedures between the three lItalian
macroregions was pointed out. Migratory flows of patients from the South to
the North for undergoing the procedure were observed.

Level of Evidence: Level lll.
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INTRODUCTION

Due to the variety of hallux valgus clinical presenta-
tions, it is likely that a number of factors contribute to
the illness [26]. However, the exact pathogenetic
mechanism of hallux valgus development still remains
under debate [6]. Morphological and biomechanical
factors (including anatomical increase of the metatarsal
length, rounded articular surface, metatarsus primus
varus, pes planus, first-ray hypermobility and liga-
mentous laxity), have been suspected as potential
aetiologic factors but there are no enough scientific
evidence to support or refute their roles in the patho-
genesis of the disease [6, 13, 15, 20, 26]. Hallux valgus
is considered the most common forefoot problem in the
adult population [19]. According to estimates, one third
of the population in western countries suffers from
hallux valgus deformity [4]. Despite the fact that the
peak onset happens between thirty and sixty years of
age, the first changes are more likely to happen during
adolescence or earlier for juvenile hallux valgus [3].
The male/female ratio of patients requiring surgical
correction is 1/15 [27, 29]. The higher prevalence in
women is believed to be caused by the use of high-
heeled shoes with a narrow toe box [9]. Accordingly,
ballet dancers have shown higher rates of disease than
the general population [7, 19]. To date, only Finland's
national incidence rates of hallux valgus have been
documented [25]. There are not enough studies on the
epidemiology of patients with hallux valgus deformity
and their treatment options in the Italian population. To
better address the future of this surgery and the
associated health service planning, it is crucial to
investigate the demographic trends of patients with
hallux valgus deformity receiving surgery. Equity in
access to healthcare is one of the basic concepts of the
Italian National Health Service (NHS): patients in ltaly
get universal access to the NHS for free. Based on
official data sources such as hospitalisation records,
this study intended to estimate, from 2001 to 2016, the
annual number of hallux valgus surgical procedures
performed in ltaly and the demographic features of
patients. A secondary goal was to investigate demo-
graphic differences in access to hallux valgus surgery
amongst the three Italian macroregions (North, Centre
and South).

MATERIALS AND METHODS

The analysis was conducted by using the National
Hospital Discharge Records database provided by the
Italian Ministry of Health. All methods were performed
in accordance with the relevant guidelines and regu-
lations. Data included in the present study refers to the
period from 2001 to 2016. This official database con-
tains data about all national hospitalisations occurring

in the Italian public and private care settings. In these
records are included the patient's age, sex, region of
domicile, region of hospitalisation, length of the hospi-
talisation (in days), diagnoses and procedures. Diag-
noses and procedures are coded by the International
Classification of Diseases, Ninth Revision, Clinical
Modification (ICD-9-CM). The Acquired Hallux valgus
diagnosis was defined by the 733.0 ICD-9-CM code. All
analyses refer to the Italian adult population (patients
over 15 years of age). Data relative to the Italian adult
population were obtained from the National Institute
for Statistics for each year. Italy was divided into three
macroregions: the North, the Centre and the South.
The North includes the regions of Liguria, Lombardy,
Piedmont, Aosta Valley, Emilia—Romagna, Friuli—
Venezia Giulia, Trentino—South Tyrol and Veneto.
The Centre includes the regions of Lazio, Marche,
Tuscany and Umbria. The South includes the regions
of Abruzzo, Basilicata, Calabria, Campania, Molise,
Apulia, Sardinia and Sicily.

Statistics

Descriptive statistical analyses were performed. Fre-
quencies and percentages for categorical variables and
means and standard deviations for continuous vari-
ables were calculated. Incidence rates were calculated
as the number of cases divided by the amount of the
Italian population over 15 years of age per 100,000
(cases/population*100,000). The Statistical Package
for Social Sciences IBM SPSS Statistics for Windows,
Version 26.0. Armonk, NY: IBM Corp and Microsoft
Excel (2019) were used to perform all data analysis.

RESULTS
Demographics

Overall, between 2001 and 2016, 721,514 procedures
for Acquired Hallux valgus were performed in ltaly, with
a cumulative incidence of 88.2 procedures for every
100,000 lItalian residents over 15 years of age. From
2001 to 2016, the incidence of surgical procedures
performed for Acquired Hallux valgus increased from
62.1 per 100,000 in 2001 to 98.9 per 100,000 in 2016
(Figure 1).

Stratifying the analysis by age groups, the highest
prevalence of procedures was found in the 55-59 and
60—64 age classes (Figure 2).

The majority of patients who underwent surgical
treatment for acquired hallux valgus were females
(91.2% of females and 8.8% of males).

The mean age of patients was 57.1 £ 13.5, with an
increasing trend (Figure 3). During the study period, the
average age of females was always higher than that of
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Incidence of surgical procedures for Acquired Hallux valgus
per 100,000 residents from 2001 to 2016 in Italy
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FIGURE 1

Incidence of surgical procedures for acquired hallux valgus (+15 years of age) per 100,000 residents from 2001 to 2016 in Italy.
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FIGURE 2 Number of surgical procedures for acquired hallux valgus performed in Italy from 2001 to 2016, stratified for class of age.

males (Figure 3). The average age of females was
57.4 £ 13.2 years, while the average age of males was
54 £16.2 years.

Length of the hospitalisation

The mean length of hospitalisation was 2.1 +£2.2 days.
From 2001 to 2016, a decreasing trend of average days
of hospital stay was observed (Figure 4).

Patients aged 95-99 showed more days of hospi-
talisation on average (Figure 5).

Stratified by gender, males between 90 and
94 years of age and women between 95 and 99 years
of age showed longer hospital stays (Figure 6).

Region of hospitalisation and domicile of
the patients

During the 16-year study period, 374,594 procedures
for acquired hallux valgus were identified in the North
(51.9%), 185,741 cases (25.7%) in the Centre and
161,179 cases (22.4%) in the South. Data about pa-
tients' domicile were not available for 649 cases.
Therefore, a total of 720,865 procedures for Acquired
Hallux valgus with data on patients' domicile were
available. 350,306 patients (48.6%) from the North
underwent Acquired Hallux valgus surgical treatment
from 2009 to 2015, 171,343 patients (23.8%) from the
Centre and 199,216 patients (27.6%) from the South
(Figure 7).
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Average age over the years by gender
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FIGURE 3 Average age of patients requiring surgery for acquired hallux valgus over the years by gender.
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FIGURE 4 Average days of hospitalisation in the study period.

98.5% of residents of the North received surgical
treatment in the same macroregion of domicile. The
lowest rates were shown in the Centre (90%) and the
South (78.5%).

Main primary procedures

Between 2001 and 2016, the main primary proce-
dures performed were: bunionectomy with soft
tissue correction and osteotomy of the first meta-
tarsal (79.9%, 77.51 ICD-9-CM code), other division
of bone, tarsals and metatarsals (2.3%, 77.38
ICD-9-CM code), other bunionectomy (1.7%, 77.59
ICD-9-CM code), other partial ostectomy, tarsals
and metatarsals (1.4%, 77.88 ICD-9-CM code) and

wedge osteotomy, tarsals and metatarsals (1%,
77.28 ICD-9-CM code).

DISCUSSION

The most important finding of this study is the incidence
of hallux valgus surgery in the Italian population and its
trend over the years. In the current literature, only
Finland [25] and Sweden [30] have analysed nation-
wide trends in primary hallux valgus surgery. Hallux
valgus is the most prevalent forefoot issue in adults [2,
10, 19]. Over the study period, the rate of hallux valgus
surgical procedures in Italian hospitals increased, thus
suggesting an increase in the socio-economic cost of
hallux valgus surgery. The highest prevalence of
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Average days of hospitalization by age groups
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FIGURE 5 Average days of hospitalisation by age groups in the study period.
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FIGURE 6 Average days of hospitalisation stratified by gender and age groups in the study period.

procedures was found in the 55-59 and 60-64 age
classes, thus having a significant impact on the working
population. Only a few studies have compared the
incidence of hallux valgus surgery across age groups.
Data from the Finnish nationwide registry showed that
the highest incidence of deformity correction was found
in the 50-59 and 60—-69 age groups [25]. This is in line
with the results of the present study showing the
highest prevalence of procedures in ltaly in the 55-59
and 60-64 age classes. Geographical differences in
hallux valgus surgery rates were seen among ltalian
regions during the course of the study period. Hallux
valgus treatment was mainly carried out in the northern
Italian regions. Overall, 51.9% of procedures for
acquired hallux valgus were identified in the North,

25.7% in the Centre and 22.4% in the South. It remains
unknown whether these variations are due to actual
geographic variance in surgical need or patient con-
sent. Saro et al. showed that, in Sweden, forefoot
surgery is more common in urban than in rural areas
[30]. They argued that it might be due to the greater
availability of foot-skilled surgeons in urban areas [30].
Another reason could be that people in rural areas
prefer comfortable and larger shoes [30]. They also
found that this type of surgery was mainly performed in
private clinics rather than in community hospitals [30].
However, the present study lacks statistics regarding
the prevalence, incidence, and severity of hallux valgus
deformity in the Italian population. For this reason, it is
impossible to determine if these geographic differences
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Analysis of migratory flows by macroregion from 2001 to 2016
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FIGURE 7 Analysis of migratory flows by macroregion (North, Centre and South) from 2001 to 2016.

represent variances in need or clinical practice. 98.5%
of residents of the North received surgical treatment in
the same macroregion of domicile. The lowest rates
were shown in the Centre (90%) and the South
(78.5%). These migratory flows throughout Italian
areas highlight a topic that needs more research,
especially given the traditional will of the government
and the ltalian Ministry of Health on eliminating health
inequities. Results of the present study showed that
gender distribution (8.8% men and 91.2% women) is
consistent with the current literature [23, 25, 30]. The
average age of females was always higher than males.
Men and women are thought to have different etiolo-
gies for hallux valgus [23]. High-heeled shoes with a
narrow toe box usage are considered a risk factor for
developing deformity in women [5, 22], whereas pes
planus and higher body mass index are risk factors in
men [23]. Previous studies have confirmed that painful
hallux valgus can be effectively treated with surgical
correction [28, 32, 31, 34]. In contrast, orthoses just
offer temporary symptom alleviation [32, 31]. Our
results showed a progressive increase in the incidence
of surgical procedures for hallux valgus in ltaly from
2001 to 2012. This is in line with the superiority of
surgical correction versus conservative management
argued in the literature. From 2012 to 2016, a slight
decrease in surgical correction incidence began. It
could be due to a restriction of indications for surgery in
patients with the deformity and the improvement of
conservative methods. However, no studies are avail-
able to confirm this hypothesis.

In ltaly, the hospitalisation length of stay following
hallux valgus correction significantly decreased from
2001 to 2016. This trend may be linked to a general
rearrangement of the length of stay for economic

reasons by hospitals. It may also be related to the
improvement of minimally invasive surgical techniques
and faster recovery after anaesthetic procedures over
the years. However, no data may confirm this claim.

When nonoperative measures fail, surgery is nec-
essary, however the results are not always predictable.
Unfavourable outcomes include infection, hallux varus
residual deformity and recurrence [1, 12, 21, 33]. Lit-
erature showed that problems following hallux valgus
surgery are frequent; hence, surgical therapy should be
carefully considered, especially in the case of treating
asymptomatic or minor abnormalities [1, 12]. By far, the
main primary procedure performed from 2001 to 2016
in ltaly was bunionectomy with soft tissue correction
and osteotomy of the first metatarsal (79.9%, 77.51
ICD-9-CM code). Many surgical osteotomies of the first
metatarsophalangeal joint have been described [17,
18, 24], with no techniques showing superiority among
others [8, 11, 14, 16].

The present study's strengths include complete
national coverage, a significant study period, the use of
official national data, and the inclusion of the whole
adult population of Italy. All hospitals, whether public or
private, are required to gather data for the Italian Min-
istry of Health.

Limitations of the present study are: first, the ICD-
9-CM, which is the basis for all reported diagnoses and
procedures, is based on administrative data from vari-
ous hospitals and areas. Due to the numerous hospi-
tals involved, it is difficult to discover diagnoses or
coding inaccuracies. Second, the ICD-9-CM allows for
the use of several codes for the same surgical proce-
dure. Our investigation revealed significant regional
variations. It is unclear from our data whether this
variability is linked to patients' and attitudes or actual
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geographic variance in surgical need. Moreover, the
generic and anonymized fashion of the ICD9-CM
codes resulted in the impossibility of determining dif-
ferences in terms of hospitalisation length on the basis
of the surgical technique performed or between public/
private hospitals.

CONCLUSIONS

In conclusion, these data support the increased
socio-economic burden of hallux valgus surgery in
Italy, which has a significant impact on the working
population. In Italy, the overall incidence of hallux
valgus surgery has significantly increased between
2001 and 2012. In contrast, a slight decrease from
2012 to 2016 has been observed. In line with the
literature, women are markedly more affected than
men in the sixth and seventh decades of life. The
most popular surgical procedure for treating hallux
valgus is the first metatarsal osteotomy. Hospitalisa-
tion length stay significantly decreased over the study
period. Our study showed the geographically unequal
distribution of procedures between the three ltalian
macroregions: in the northern regions, hallux valgus
treatment was mainly carried out. Moreover, macro-
regional migratory flows from the South to the North
have been reported. Further investigations are
needed in order to shed light on regional public health
system inequalities in Italy.
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