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Resumen
Objetivos: Describir la frecuencia de antecedentes familiares en pacientes con hallux abductus valgus (HAV) y explorar su asociación 

con la bilateralidad, la gravedad clínica, la movilidad del primer radio y la calidad de vida, sin establecer relaciones de causalidad.

Pacientes y métodos: Estudio observacional transversal descriptivo en el que se recogieron los antecedentes familiares de HAV y se 
valoró la calidad de vida y salud del pie con el cuestionario de salud del pie (FHSQ, del inglés Foot Health Status Questionnaire). Además, 
se valoró la dorsalflexión y plantarflexión del primer radio, la extensión de la 1ª articulación metatarsofalángica (AMTF) y el Foot Posture 
Index en 99 sujetos con HAV.

Resultados: El 81.8 % de los sujetos presentaron antecedentes familiares de HAV en al menos uno de los progenitores, siendo la madre 
el familiar más afectado (46.5 %), Los sujetos con HAV bilateral vs. HAV unilateral presentaron diferencias significativas en la dorsalflexión 
y plantarflexión del primer radio (p = 0.024; p = 0.035) y en capacidad social y vitalidad del FHSQ (p = 0.032; p = 0.009). La extensión de la 
1.ª AMTF disminuyó, y el dolor y la duración de la deformidad aumentaron significativamente a medida que se incrementaba la gravedad 
(p < 0.001; p = 0.0130; p  < 0.001).

Conclusiones: Se observó elevada agregación familiar del HAV y su asociación con mayor bilateralidad, gravedad clínica y peor per-
cepción de la salud del pie. El diseño transversal no permite establecer causalidad, pero su detección precoz de sujetos con antecedentes 
familiares podría respaldar intervenciones preventivas y terapéuticas más personalizadas.
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Abstract
Objectives: To describe the frequency of family history in patients with hallux abductus valgus (HAV) and to explore its association with 

bilaterality, clinical severity, first-ray mobility, and quality of life, without establishing causal relationships.

Patients and methods: A descriptive cross-sectional observational study in which family history of HAV was collected and foot-related 
quality of life was assessed using the Foot Health Status Questionnaire (FHSQ). Additionally, first-ray dorsiflexion and plantarflexion, first 
metatarsophalangeal joint (1st MTPJ) extension, and the Foot Posture Index were evaluated in 99 subjects with HAV.

Results: A total of 81.8 % had a family history of HAV in at least one parent, with the mother being the most commonly affected (46.5 %). 
Participants with bilateral HAV, compared to those with unilateral HAV, showed significant differences in dorsiflexion and plantarflexion of the 
first ray (p = 0.024; p = 0.035), as well as in social capacity and vitality domains of the FHSQ (p = 0.032; p = 0.009). Extension of the 1.st MTPJ 
decreased, while pain and deformity duration increased significantly with greater HAV severity (p < 0.001; p = 0.013; p < 0.001).

Conclusion: A high familial aggregation of HAV was observed, along with its association with greater bilaterality, higher clinical severity, 
and worse perception of foot health. Although the cross-sectional design does not allow causal inference, early identification of individuals 
with a family history could support more personalized preventive and therapeutic interventions.
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Figure 1. Sample size.

Introduction

Hallux abducto valgus (HAV) is a lateral deviation of the great toe 
that produces subluxation of the 1st metatarsophalangeal joint (MTPJ) 
with plantarflexion and eversion, medial deviation of the first meta-
tarsal with dorsiflexion and inversion, and is frequently associated 
with a medial and dorsal prominence of the first metatarsal head 
known as a bunion1,2.

Although HAV is not inherited as an isolated entity, several 
studies have reported high familial aggregation, with positive fam-
ily histories in 60–90 % of cases3. Congenital presentations have 
been described in the literature3, and in certain family contexts, a 
possible autosomal dominant inheritance pattern with incomplete 
penetrance has been suggested, especially when first-degree rela-
tives are affected4. Likewise, multigenerational patterns and early-
onset cases have been reported5, supporting a relevant hereditary 
component.

Beyond a specific genetic model, it has been demonstrated that 
foot morphology is heritable, and that structural variables of the first 
metatarsal, the medial cuneiform, or the hallux may predispose indi-
viduals to the development or progression of HAV. The appearance 
of the deformity in childhood or adolescence1 further reinforces this 
inherited structural influence.

Moreover, former studies have described a higher frequency of 
maternal family history, contributing to the hypothesis of a signifi-
cant familial burden in the clinical expression of the deformity6. It has 
also been proposed that the higher prevalence in women may reflect 
sex-related or hormonal modulators5, although this does not imply a 
single direct hereditary mechanism.

Although factors such as footwear, physical activity, or body mass 
index (BMI) have been associated with the development or progres-
sion of HAV, the presence of the deformity in young individuals with 
low exposure to these factors suggests that external factors alone 
are insufficient to explain its onset, reinforcing the relevance of 
underlying structural and familial components.

Despite the evidence of familial aggregation in HAV, limitations 
persist regarding its relationship with an individual’s clinical charac-
teristics according to their family history. Therefore, the objective of 
this study is to describe the frequency of family history in patients 
with HAV and to explore its association with bilaterality, clinical 
severity, first-ray mobility, and quality of life, without establishing 
causal relationships. Understanding this genetic dimension not only 
improves early diagnosis and prevention in predisposed individuals 
but also contributes to the development of more individualized and 
effective therapeutic strategies.

Patients and methods

Study design

We conducted a descriptive, cross-sectional observational study 
in accordance with STROBE recommendations. 

Participants

The sample consisted of adults who attended the Clinical Podia-
try Area of Universidad de Sevilla (Seville, Spain) and 2 private clinics 

in the province of Seville (Spain) between May 2024 and June 2025, 
provided they met the selection criteria and voluntarily agreed to 
participate.

Inclusion criterion: individuals presenting HAV who could reli-
ably provide information on the presence of HAV in their parents and 
grandparents. Exclusion criteria: history of trauma affecting first-ray 
mobility; previous first-ray surgery; current use of orthopedic or podi-
atric treatment; and/or systemic, degenerative, or neuromuscular 
diseases affecting the feet.

Sample size

Sample size was calculated with a 95 % confidence level, 5 % 
margin of error, and 5 % expected losses, using as reference the HAV 
population treated at the Clinical Podiatry Area over the previous 3 
years. A minimum of 97 participants was estimated as necessary 
(Figure 1).

The calculation was oriented toward estimating the frequency 
of family history, but it was not powered specifically for subgroup 
comparisons, which is acknowledged as a limitation.

ESTIMATE A PROPORTION

SAMPLE SIZE ADJUSTED FOR LOSSES

Total population (N)
(If population is infinite, leave blank)

8128

Confidence level (1-α) 95 %

Precision (d) 5 %

(If unknown, use p = 0.5 to maximize sample size)

Proportion (approximate value of the parameter to be measured) 7 %

SAMPLE SIZE (n) 92

Expected proportion of losses (R) 5 %

SAMPLE ADJUSTED FOR LOSSES 97

Beatriz López Claviño

Salvador Pita Fernández

Sonia Pértega Díaz

Teresa Seoane Pillado

Unidad de epidemiología clínica y bioestadística

Complexo Hospitalario Universitario A Coruña

Data collection

Clinical examination

The clinical examination was performed by 2 podiatric examiners 
(12 and 2 years of experience). Each measurement was conducted 
once per evaluator, and blinding was not applied due to the clinical 
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observability of the deformity. Subjects who met all inclusion criteria 
were enrolled, and diagnostic parameters were assessed following 
the protocol below:

a)	 First-ray mobility: maximum dorsiflexion and plantarflexion 
range was measured in millimeters with the patient in supine 
position, ankle relaxed, and subtalar joint in neutral, following 
previously validated protocols7-9 (Figure 2).

b)	 Extension of the 1st MTPJ: evaluated using a 2-arm goniometer, 
with the patient supine, the foot relaxed, and the knee extend-
ed. From the neutral position, the hallux and distal goniometer 
arm were taken to maximum extension, allowing the first ray 
to plantarflex1.

c)	 Foot Posture Index (FPI): assessed in relaxed bipedal stance, 
following the protocol described by Redmond et al.10, produc-
ing a score for each foot. Normal values range from 0 to +5.

d)	 HAV severity: assessed using the Manchester Scale11, classify-
ing deformity into three grades:
•	 Grade 2 (mild)
•	 Grade 3 (moderate)
•	 Grade 4 (severe)

e)	 Family history of HAV: a structured data collection sheet 
included specific questions on the presence of HAV 
across three generations. Targeted anamnesis was conduct-
ed by both investigators to document HAV in first-degree 
relatives (parents) and second-degree relatives (maternal and 
paternal grandparents), extending to third-degree relatives 
when responses were positive.

f)	 Quality of life (FHSQ: Foot Health Status Questionnaire): foot-
related quality of life was assessed using the Spanish version 
of the FHSQ12, which evaluates eight domains: foot pain, foot 
function, footwear, general foot health, general health, phys-
ical activity, social capacity, and vitality Scores were trans-
formed to a 0–100 scale, where 0 indicates the worst and 100 
the best possible state. Values were interpreted qualitatively 
as: very low (0–24.9), low (25–49.9), medium (50–74.4), and 
high (≥ 75) following Domínguez-Muñoz et al.12.

Data análisis

IBM® SPSS® Statistics (IBM, Armonk, NY, USA) in its most cur-
rent version was used for the statistical analysis. Descriptive statistics 
included absolute (N) and relative (%) frequencies, mean, standard 
deviation, median, and interquartile range. The unit of analysis was 
the subject (n = 99). Although clinical measurements were taken from 
both feet in bilateral cases, the data were analyzed per patient, with-
out duplicating observations by foot.

To assess reliability, inter-rater and intra-rater agreement was ana-
lyzed using the intraclass correlation coefficient. First-ray mobility, 1st 
MTPJ extension, and the FPI were measured in 10 randomly selected 
subjects by two investigators to determine inter-observer reliability. 
For intra-observer reliability, these same variables were evaluated 
twice, with a 20- and 30-day interval between measurements. A two-
way mixed-effects model, consistency type, and average measures 
were used to calculate the intraclass correlation coefficient.

For family inheritance data (father, mother, grandparents, aunts/
uncles, siblings), frequency analyses and contingency tables were 
conducted to identify co-occurrence patterns of family history among 

members. Absolute frequencies (N), relative percentages (%), valid 
percentages (excluding missing values), and cumulative percentages 
were calculated for each categorical variable.

Normality was verified using the Kolmogorov–Smirnov test. To 
compare clinical and functional variables between unilateral and 
bilateral HAV subjects, Student’s t-test for independent samples was 
used when the distribution was normal, and the Mann–Whitney U 
test when it was not. For comparisons among different HAV severity 
grades, analysis of variance (ANOVA) was used when data were nor-
mally distributed; otherwise, the non-parametric Kruskal–Wallis test 
was applied for more than two independent groups. Post-hoc com-
parisons used the Tukey procedure for variables analyzed by ANO-
VA, and Dunn’s test with Bonferroni correction for non-parametric 
variables. Statistical significance was set at p < 0.05. Analyses were 
bivariate and did not adjust for potential confounders (age, sex, BMI), 
therefore residual confounding cannot be ruled out.

Results

The sample consisted of 99 subjects with HAV. Twenty-two pre-
sented unilateral HAV and 77 bilateral HAV; 76 participants were 
women and 23 men. Severity distribution was 44 mild, 40 moder-
ate, and 15 severe cases. Mean age was 47.76 ± 15.14 years (range, 
20–78), and BMI was 25.45 ± 4.09 (normal weight).

Intraclass correlation coefficient results, together with the 95% 
confidence intervals, showed good intra-observer and inter-observer 
reliability (Table I). The subsample used for this analysis was small  
(n = 10), resulting in wide confidence intervals.

Figure 2. Measurement of the movement of the first radius in the sagittal 
plane.
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With respect to familial involvement, 81.8% of subjects report-
ed a family history of HAV in at least one parent, with the mother 
being the most affected relative (46.5 %), followed by the father 
(35.4 %) and both parents (10.1 %). The paternal grandmother was 
the most frequently referenced grandparent (50.5 %). In 18.2%, 
no direct family history was identified, and 39.4 % reported that at 
least one sibling also had HAV. The complete distribution is shown 
in Figure 3.

We compared first-ray dorsiflexion and plantarflexion, 1st MTPJ 
extension, FPI, pain, years with HAV, Manchester Scale score, and 
the FHSQ domains between unilateral and bilateral HAV subjects 
(Table II). Individuals with unilateral HAV showed significant dif-
ferences compared with bilateral cases in first-ray dorsiflexion and 
plantarflexion, and in the social capacity and vitality domains of the 
FHSQ. Unilateral cases exhibited greater dorsiflexion and plantarflex-

ion of the first ray (p = 0.024; p = 0.035), with a 1.50 mm difference in 
dorsiflexion and 3 mm in plantarflexion. Meanwhile, bilateral cases 
scored significantly higher in social capacity (p = 0.032) and vitality 
(p = 0.009) by 12.5 and 6.25 points, respectively. Bilateral subjects 
also showed longer deformity duration and greater structural severity 
according to the Manchester Scale (p = 0.008).

When comparing HAV severity grades (Table III), significant dif-
ferences were found in: 1) 1st MTPJ extension (p < 0.001), which 
decreased as severity increased, with ~10° difference between 
extremes; 2) Foot pain, with mild cases differing by 2 points from 
moderate cases, while severe cases displayed a wide interquar-
tile range (9), reflecting notable variability (p = 0.013); 3) Years of 
deformity evolution, which increased progressively: median 6 years 
(mild), 16 (moderate), and 20 (severe), with more than a 10-year 
increase across groups (p < 0.001); 4) Vitality domain of the FHSQ, 

Table I. Intra- and Inter-Observer Reliability

Variable
Intra-observer ICC (examiner 1) 

(95 % CI)
Intra-observer ICC (examiner 2) 

(95 % CI)
Inter-observer ICC 

(95 %CI)

First-ray dorsiflexion (mm) 0.969 (0.883–0.991) 0.883 (0.794–0.942) 0.953 (0.813–0.988)

First-ray plantarflexion (mm) 0.931 (0.774–0.981) 0.917 (0.799–0.976) 0.875 (0.497–0.969)

1st MTPJ extension (°) 0.878 (0.545–0.967) 0.726 (0.037–0.931) 0.793 (0.168–0.949)

FPI (points) 0.913 (0.678–0.977) 0.884 (0.561–0.971) 0.970 (0.879–0.993)

MTPJ: metatarsophalangeal joint. ICC: intraclass correlation coefficient. FPI: Foot Posture Index. 95 %CI: 95 % confidence interval.

Figure 3. Distribution of direct and collateral family involvement in HAV.
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Table II. Sagittal First-Ray Motion (mm), 1st MTPJ Extension (°), FPI, and FHSQ Domains in Unilateral vs. Bilateral HAV

Variables
Unilateral (n = 22) Bilateral (n = 77) p (Mann–

Whitney)
Effect size (r) [95 % CI]

Mean ± SD Median IQR Mean ± SD Median IQR

First-ray 
dorsiflexion

8.50 ± 1.29 8.50 1.50 6.91 ± 1.22 7.00 1.50 0.024 0.227 [0.031–0.406]

First-ray 
plantarflexion

7.67 ± 1.53 8.00 1.50 5.49 ± 1.56 5.00 3.00 0.035 0.212 [0.015–0.393]

1st MTPJ 
extension

55.00 ± 8.66 60.00 7.50 50.63 ± 9.84 50.00 15.00 0.454 –

FPI 7.00 ± 2.00 7.00 2.00 6.84 ± 2.64 7.00 4.00 1.000 –

VAS pain scale 2.00 ± 0.00 2.00 0.00 3.17 ± 3.29 2.00 5.50 0.907 –

Years with 
HAV

11.56 ± 11.18 5.00 14.25 14.84 ± 9.84 12.50 12.75 0.054 –

Manchester 
Scale

2.32 ± 0.85 2.0 0.0 2.76 ± 0.98 3.0 1.0 0.008 –0.267 [–0.441; –0.073]

Foot pain 
(FHSQ)

57.32 ± 34.59 60.63 40.63 65.32 ± 30.34 72.50 39.88 0.303 –

Foot function 
(FHSQ)

66.50 ± 29.55 75.00 43.75 55.36 ± 31.08 50.00 62.50 0.134 –

Footwear 
(FHSQ)

47.54 ± 32.44 50.00 58.33 43.41 ± 31.15 50.00 50.00 0.604 –

General foot 
health (FHSQ)

56.70 ± 32.92 60.00 54.38 47.89 ± 27.87 55.00 35.00 0.240 –

General 
health (FHSQ)

50.00 ± 20.00 50.00 20.00 55.45 ± 19.64 50.00 20.00 0.231 –

Physical 
activity 
(FHSQ)

67.42 ± 28.50 66.67 44.44 67.86 ± 28.04 66.67 44.44 0.911 –

Social 
capacity 
(FHSQ)

55.37 ± 23.33 50.00 34.38 68.34 ± 25.29 62.50 37.50 0.032 –0.216 [–0.396; –0.019]

Vitality 
(FHSQ)

46.59 ± 11.85 50.00 6.25 54.56 ± 14.46 56.25 12.50 0.009 –0.263 [–0.437; –0.069]

MTPJ: metatarsophalangeal joint. VAS: visual analogue scale. FHSQ: Foot Health Status Questionnaire. FPI: Foot Posture Index. 
Data presented as mean ± SD, median, and interquartile range (IQR). The p-value was obtained using the nonparametric Mann–Whitney test (two-tailed). Effect size 
interpreted per Cohen: r < 0.20 = trivial; 0.20–0.49 = small; 0.50–0.79 = moderate; ≥0.80 = large.

with moderate and severe cases scoring higher medians (56.25) 
than mild cases (50) with slightly wider interquartile ranges (p = 
0.004). In contrast, median values for first-ray dorsiflexion, plan-
tarflexion, and FPI were similar across severity groups, with narrow 
interquartile ranges.

Regarding foot-related quality of life (FHSQ) (n = 99), continuous 
scores are presented in Table IV. The lowest mean scores were in the 
“Footwear” and “General foot health” domains.

Discussion

the primary endpoint of this study was to describe the frequency 
of family history among patients with HAV and to explore its associa-
tion with bilaterality, clinical severity, first-ray mobility, and quality 
of life.

The results demonstrated a high degree of familial aggrega-
tion: 81.8% reported direct family history, with the mother being 
the most frequently affected relative. Additionally, notable familial 
aggregation was observed in previous generations (over 50% of 
paternal grandmothers and 41 % of maternal grandmothers) and 
among siblings, suggesting intergenerational transmission. Sub-
jects with bilateral HAV presented greater clinical severity, longer 
disease duration, and distinct functional differences compared with 
unilateral cases. Regarding quality of life, the most affected FHSQ 
domains were “Footwear” and “General foot health”, with significant 
differences also found in vitality and social capacity.

The methodology, based on collecting family history across 
three generations, aligns with that used by Piqué-Vidal et al.2, differ-
ing from earlier studies focused solely on first-degree family history, 
such as those by Hardy & Clapham13 and Glynn et al.14. In the study 
by Coughlin & Roger15, data collection focused exclusively on the 
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Table III. Sagittal First-Ray Motion (mm), 1st MTPJ Extension (°), FPI, and FHSQ Domains in Mild, Moderate, and Severe HAV

Variables
Mild HAV (n = 44) Moderate HAV (n = 40) Severe HAV (n = 15) p 

(Kruskal–
Wallis)

Effect 
size 
(η²)Mean ± SD Median IQR Mean ± SD Median IQR Mean ± SD Median IQR

First-ray 
dorsiflexion

6.41 ± 1.64 7.00 3.00 6.54 ± 1.20 7.00 1.00 7.24 ± 1.73 7.00 2.00 0.312 –

First-ray 
plantarflexion

4.88 ± 1.47 5.00 2.00 5.19 ± 1.49 5.00 2.00 4.90 ± 1.26 5.00 1.00 0.240 –

1st MTPJ 
extension

53.85 ± 10.11 50.00 15.00 50.22 ± 11.00 50.00 10.00 43.10 ± 9.42 40.00 10.00 0.000 0.17

FPI 6.47 ± 2.62 7.00 3.00 7.03 ± 2.13 7.00 2.00 7.24 ± 2.76 6.00 4.00 0.767 –

VAS Pain 2.21 ± 2.49 2.00 4.00 3.86 ± 3.39 4.00 6.00 4.29 ± 4.35 2.00 9.00 0.013 0.07

Years with HAV 9.68 ± 7.82 6.00 9.00 16.60 ± 9.62 16.00 13.25 18.86 ± 12.81 20.00 14.00 0.000 0.21

Foot pain 
(FHSQ)

64.48 ± 29.19 63.13 34.53 68.48 ± 28.82 78.13 39.88 47.28 ± 41.41 41.56 79.69 0.259 –

Foot function 
(FHSQ)

62.03 ± 28.00 56.25 37.50 70.89 ± 29.46 87.50 43.75 50.00 ± 35.78 46.88 67.19 0.070 –

Footwear 
(FHSQ)

47.40 ± 27.23 50.00 38.54 43.94 ± 34.60 50.00 58.33 45.24 ± 34.85 54.17 58.33 0.801 –

General foot 
health (FHSQ)

55.81 ± 26.09 60.00 22.50 48.65 ± 29.86 60.00 35.00 35.00 ± 29.92 33.75 51.25 0.055 –

General health 
(FHSQ)

49.0 ± 15.82 50.00 12.50 58.11 ± 22.34 50.00 30.00 59.29 ± 21.65 55.00 25.00 0.189 –

Physical 
activity (FHSQ)

65.14 ± 28.05 50.00 44.44 71.10 ± 28.68 83.33 44.44 60.71 ± 28.28 52.78 40.28 0.434 –

Social capacity 
(FHSQ)

60.45 ± 24.62 59.03 25.00 66.89 ± 27.36 62.50 37.50 71.43 ± 24.23 68.75 50.00 0.383 –

Vitality (FHSQ) 47.84 ± 10.93 50.00 8.28 56.59 ± 17.11 56.25 12.50 58.93 ± 11.42 56.25 15.62 0.004 0.10

MTPJ: metatarsophalangeal joint. VAS: visual analogue scale. FHSQ: Foot Health Status Questionnaire. FPI: Foot Posture Index. HAV: hallux abductus valgus. 
The results for each severity level are expressed as mean ± standard deviation (SD), median, and interquartile range (IQR). The p-value was obtained using the nonparametric 
Kruskal–Wallis test to compare more than two groups. The effect size was estimated using the corrected η², interpreted as small (0.01), medium (0.06), and large (≥ 0.14).”

Table IV. Continuous FHSQ Results (n = 99)

Variable Mean ± SD 95%CI

Foot pain 63.57 ± 31.07 57.37–69.76

Foot function 64.25 ± 30.02 58.26–70.23

Footwear 44.33 ± 31.32 38.08–50.57

General foot health 49.85 ± 29.12 44.04–55.66

General health 54.24 ± 19.75 50.30–58.18

Physical activity 67.76 ± 28.00 62.18–73.35

Social capacity 65.46 ± 25.34 60.41–70.51

Vitality 52.79 ± 14.26 49.95–55.63

SD: standard deviation. FHSQ: Foot Health Status Questionnaire. 
95%CI: 95% confidence interval.

maternal line through direct anamnesis with the participant’s mother. 
Thus, the methodology used in our study allowed not only registra-
tion of the presence of HAV in direct relatives but also assessment of 
the pattern of occurrence across generations, providing a broader 
view of the potential hereditary component of this deformity.

The results obtained resemble those of the study by Hardy and 
Clapham13, who as early as 1951 identified a family history in 63 % 
of 91 patients with HAV. Similarly, Glynn et al.14 in 1980 observed 
a 68 % prevalence among 41 patients, and Coughlin and Roger15 in 
1995, in a study focused on juvenile HAV, reported that 94% of the 
31 mothers of participants also had the deformity. Finally, in the study 
by Piqué-Vidal et al.2, a positive family history was found in 68 % of 
the 350 cases analyzed.

The maternal predominance observed and the high familial 
aggregation found in our results are consistent with previous stud-
ies describing a relevant familial component in HAV15,16. Although 
some authors have proposed a possible autosomal dominant 
inheritance pattern with incomplete penetrance, such claims 
come from genealogical studies or specific genetic analyses1,4,7. 
Given the cross-sectional design of our study, it is not possible to 
evaluate hereditary transmission models or establish causal genetic 
mechanisms; therefore, our results should be interpreted solely as 
evidence of high familial aggregation, without confirming a spe-
cific inheritance pattern. The more frequent involvement of wom-
en (mothers and grandmothers) suggests a possible interaction 
between genetic and hormonal factors. Nix et al.18, in a systematic 
review, also pointed to a significant familial predisposition in the 
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development of HAV, independent of extrinsic mechanical factors. 
Studies such as those by Perera et al.17, Glasoe et al.19, and Shino-
hara et al.20 indicate that certain anatomical and biomechanical 
characteristics are heritable—such as the shape of the first metatar-
sal head, first-ray hypermobility, or increased rearfoot valgus—and 
could therefore contribute to early HAV onset. This would explain 
why some individuals develop the deformity at a young age, even 
before 20 years old, without exposure to narrow footwear or high 
heels, as occurred in some cases within our sample.

Of the 99 subjects analyzed, 77 presented bilateral HAV, 
with a mean deformity progression of  15.57 years. Among 
these, 81.8% reported a positive direct family history (father or 
mother), suggesting a possible association between inheritance 
and greater clinical burden. This finding aligns with Coughlin et al.5, 
who observed that bilateral and juvenile HAV forms tended to occur 
in patients with strong familial aggregation and tended to progress 
with greater severity and clinical deterioration. Additionally, Man-
chester Scale scores were higher in the bilateral group, reflecting 
a greater degree of observable deformity. These results reinforce a 
possible relationship between family patterns and more severe clini-
cal presentation of HAV and may help identify cases at higher risk of 
progression.

Regarding static examination, first-ray movement showed 
greater dorsiflexion than plantarflexion in HAV subjects (dorsiflexion: 
6.60 mm ± 0.57 vs. plantarflexion: 5.07 ± 0.65). These findings align 
with several authors who have reported greater dorsiflexion range in 
individuals with this deformity7,21-27. Bilateral HAV subjects showed 
significantly greater first-ray dorsiflexion compared with unilateral 
subjects, which may be interpreted as greater functional rigidity of 
the first metatarsal. This finding is consistent with the biomechanical 
evolution described by Morton28, where initial hypermobility of the 
first ray may eventually give rise to adaptive rigidity due to progres-
sive joint deterioration.

Regarding 1st MTPJ extension, results showed a slight reduction 
from normal values (50.94° ± 0.13), compared with those found in 
individuals with normal feet in the 2021 study by Távara-Vidalón 
et al.9 (66.67° ± 2.56). Comparing mild, moderate, and severe HAV 
groups revealed a significant decrease in 1st MTPJ extension as 
severity increased, indicating greater limitation or joint stiffness in 
advanced HAV forms, consistent with the degenerative nature of the 
deformity in later stages. Finally, FPI results showed a general trend 
toward more pronated values. This finding agrees with prior studies 
suggesting that excessive pronation can alter first-ray biomechanics 
and facilitate hallux deviation29-31. However, more evidence is needed 
to confirm this association in hereditary contexts.

Regarding foot-related quality of life measured by the FHSQ, 
descriptive results showed moderate impairment in the overall 
sample (Table III), with the most affected domains being “Footwear” 
and “General foot health.” Mean overall scores were 56.60 among 
unilateral and bilateral HAV subjects and 56.86 among mild, moder-
ate, and severe cases, indicating moderate impairment. Analyzing 
specific FHSQ domains revealed the following statistically significant 
differences: when comparing unilateral vs. bilateral HAV, the bilateral 
group showed higher scores in social capacity (p = 0.032) and vital-
ity (p = 0.009). This could be explained by longer disease duration, 
which may lead to better adaptation to functional limitations. When 
comparing HAV severity, vitality scores were again higher in mod-

erate and severe cases (56.25 points) compared with mild cases 
(50 points) (p = 0.004). This could be due to similar mechanisms—
better acceptance of the condition, prolonged adaptation, or the fact 
that functional decline does not always translate into a direct impact 
on perceived energy levels. These interpretations, however, must be 
qualified due to the small sample size in the severe and unilateral 
groups.

Studies by López López et al.32 and Palomo et al.33, using the 
FHSQ in subjects with varying HAV degrees according to the Man-
chester Scale, found a negative impact on quality of life as HAV sever-
ity increased. Bilateral HAV subjects showed a pain score of 72.50, 
indicating moderate pain, whereas severe HAV subjects scored 
41.56, indicating more intense pain likely related to joint pressure, 
metatarsal overload, and footwear difficulties.

Functional scores were 46.88 in severe HAV and 50 in bilateral 
HAV, reflecting mild-to-moderate limitations in daily activities. Menz 
and Lord34 demonstrated how HAV, especially bilateral cases, inter-
feres with gait biomechanics, propulsion, and balance. Menz et al.35 
and Nix et al.36 reported that even mild HAV significantly affects foot 
function and perceived well-being. Furthermore, deformity dura-
tion showed an inverse correlation with FHSQ scores, indicating 
that greater HAV chronicity is associated with worse quality of life35. 
General foot health was also diminished in severe HAV cases.

The footwear domain, with a median score of 50 points, was 
among the lowest rated, reflecting moderate impairment. This is con-
sistent with the literature, which highlights difficulty finding suitable 
footwear—due to bunion prominence, hallux deviation, or forefoot 
width—as a main complaint among HAV patients, as described by 
Dufour et al.37.

From a clinical perspective, these findings have significant impli-
cations. Identifying a family history of HAV in asymptomatic patients 
or those in early deformity stages may justify early conservative 
interventions, such as customized foot orthoses, appropriate foot-
wear, or targeted muscle-strengthening programs38-40. Prevention 
should focus particularly on young individuals with a positive family 
background, using longitudinal follow-up protocols similar to those 
applied in hereditary conditions with high functional impact.

The results of this study should be interpreted cautiously due to 
several limitations. The main limitation is the lack of objective clinical 
confirmation of family history, which relied solely on directed anam-
nesis. This may introduce recall bias and misclassification, especially 
in older generations. Nonetheless, criteria were established to maxi-
mize reliability by prioritizing participants able to provide accurate 
family data, given the study’s focus on HAV heredity. Secondly, the 
sample size was adequate to estimate family history frequency but 
was not calculated specifically for subgroup comparisons, limiting 
statistical power. Future studies should aim to homogenize groups 
to improve analytic consistency. Additionally, as the analyses were 
bivariate without adjustment for confounders (age, sex, BMI), residu-
al confounding cannot be excluded. The subsample used for reliabil-
ity testing was small (n = 10), resulting in wide confidence intervals 
that must be interpreted cautiously. These factors do not invali-
date the findings but should be acknowledged in their interpretation.

In conclusion, this study demonstrates high familial aggregation 
and associations between family history of HAV and greater bilateral-
ity, clinical severity, and poorer perceived foot health. Although these 
findings do not establish causality, they reinforce the importance of 
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clinical screening in individuals with a family history to optimize early 
detection and contribute to developing more personalized preven-
tive and therapeutic strategies.
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