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Abstract

:

Foot problems are highly prevalent in people with rheumatoid arthritis. This study aims to explore the foot morphology, pain and function in rheumatoid arthritis patients and the relation with the time of disease debut. A cross-sectional study was designed. Footprint, the Foot Posture Index, the hallux valgus prevalence, foot pain and function in 66 rheumatoid arthritis patients and the association with time since diagnosis, were recorded. The Foot Function Index, the Manchester Foot Pain and Disability Index, the Visual Analogic Scale, and the Manchester Scale for hallux valgus were administered and analyzed in two groups, with less and more than 10 years of diagnosis of the disease. A high prevalence of pronated (right 36.8% and left 38.6%) and highly pronated (right 15.8% and left 15.8%) feet was observed, as well as an elevated percentage of low arched footprints (right 68.4 and left 66.7%) and hallux valgus (right 59.6% and left 54.4%). Hallux valgus prevalence, toe deformities and Foot Function Index (Functional limitation) factors were significantly associated with the time since RA diagnosed adjusted for the other factors. The adjusted odds ratio of Hallux valgus prevalence was 4.9 (1.2–19.7). In addition, the foot function was diminished, and foot pain was present in most participants. In conclusion, rheumatoid arthritis patients’ feet showed altered morphology and function, and with longer rheumatoid arthritis history, metatarsophalangical stability and foot function, but not pain and global foot posture, were likely to deteriorate.






Keywords:


rheumatoid arthritis; foot deformities; flatfoot; disability evaluation












1. Introduction


Rheumatoid arthritis (RA) is a chronic, progressive and inflammatory musculoskeletal disease characterized by symmetric polyarthritis [1]. The prevalence is between 0.3 and 1.5% people worldwide [2,3]. Women are more frequently affected than men, with the highest incidence between the age of 30 and 50 [1].



The essential sign of this autoimmune disease is the destructive capacity of synovium inflammation that causes bone and cartilage erosions and articular deformities in later stages [4]. Inflammation of affected joints causes pain, misalignment, subluxation, decreased range of motion, stiffness and increased mechanical stress [2].



Epidemiology studies suggest that up to 90% of RA patients suffer from foot pain [5]. It is usually present as a persistent inflammatory synovitis affecting and destroying peripheral joints symmetrically [4]. Foot involvement is one of the most worrying problems in patients with RA [3]. The progression of symptoms is related to the duration and severity of the disease [2]. Foot joints are affected in 16% of patients in an initial stage [1]. In 2020, Mochizuki et al. found a prevalence of calloses of 31.2% in RA patients [6]. In a study published in 2017, 91.2% of people diagnosed with RA reported foot problems, 73.8% of them being an articular origin [7].



The forefoot is commonly involved, especially metatarsophalangeal joints [2] and hypermobility of the first ray [8]. Hallux abductus valgus, lesser toes deformities, metatarsophalangeal joints subluxations, or distal displacement of the plantar pad, are typical disorders [3,4,9,10]. One of the most prevalent pathologies in patients with RA is a rearfoot valgus misalignment, which may be associated with other foot problems (such as those previously mentioned) and symptoms [11]. In addition, flatness of the longitudinal arch is frequently observed, as well as extra-articular manifestations, such as bursitis, nodules, hyperkeratosis and ulcers [7] (Figure 1).



Regarding the lower limb, the symptoms most frequently reported in association with RA are pain [2,3,4,9,10,12,13,14,15], increased plantar pressure [2,4,9,10,12,15], and decreased functional capacity [1,3,12,13,14,15], which may have a negative effect on quality of life [3,7,10,15,16] and risk of falls [7]. Recently, the benefits of custom-made foot orthoses on foot pain have been reported in patients with RA [17,18].



This study aimed to determine the prevalence of pain, HAV, function, posture and disability related to the feet in a group of people with RA. Secondarily, the second objective is to find the association of time since diagnosis with the other items. Time since diagnosis was classified as categorical data with two levels: ≤10 years and >10 years.




2. Materials and Methods


2.1. Study Design


A cross-sectional study was designed. Authorization was given by the Podiatric Clinical Area of the University of Seville (ID No. INV22/15) and was approved by the Ethic Committee of the Junta de Andalucía (ID No. 20161012141038).



All the participants gave their written consent to be included in the study.




2.2. Participants


The participating patients were gathered from the rheumatology unit of the following hospitals: Virgen de Valme, Virgen del Rocío and Virgen Macarena in Seville (Andalusia, southern Spain), and Hospital Básico de la Defensa in Ferrol (Galicia, northern Spain). Participants were also recruited from the following associations of patients: LIRA (Andalusian Rheumatologic League), AJEREA (Provincial Spondylitis and Arthritis Association) and ASEPAR (Sevillian Association of Patients with Rheumatoid Arthritis). The data collection was carried out at the Clinical Area of Podiatry of the University of Seville and at the Podiatric Clinic of the University of A Coruña from January 2016 to October 2017.



The inclusion criteria were patients aged over 18 years diagnosed with RA according to the criteria of the American Rheumatism Association of 1987 [19], with foot involvement diagnosed by a rheumatologist. Participants were excluded if they presented in an acute symptomatic flare or they needed to use walking assistance. Other exclusion criteria were neurological problems, malignant process, cognitive deterioration, pregnancy, previous foot surgery and the presence of a foot wound.




2.3. Measurements


Clinical and demographic data were collected, including age, gender, weight, height, years of development of the disease, foot pain, and disability related to foot pain. AR patients were explored and Foot Posture Index (FPI) [20] and Manchester scale for hallux valgus were recorded [21].



Foot Posture Index is a clinical tool to assess foot posture during weight bearing by collecting data from six criteria (palpation of the head of the talus; curvature difference above and below the peroneal malleolus; position of the calcaneus in the frontal plane; prominence in the talo-navicular joint; the medial longitudinal arch’s congruence; and abduction/adduction of the forefoot from the posterior view), which are scored from +2 to −2. Values between −12 and +12 may be obtained in order to classify feet in neutral (0 to +5), supinated (−4 to −1), highly supinated (−12 to −5), pronated (+6 to +9) or highly pronated positions [20]. Ink footprints were obtained from all participants (Figure 2).



AutoCad® software (AutoCAD 2019; Autodesk Inc, San Rafael, CA, USA) was used to calculate the Arch Index in the footprint [22]. The Arch Index was obtained through the proportion between the area of the central part of the footprint (B) and its total area (A) + (B) + (C). Results less than 0.21 correspond to high arched feet, between 0.21 and 0.26 suggest normal feet, and higher than 0.26 correspond to low arched feet [23] (Figure 3).



Pain was measured using the visual analogue scale (VAS) ranging from 0 (no pain) to 10 cm (unbearable pain). The pain days were also recorded, as the number of days in which the patient felt foot pain in the previous week, assigning a whole number between 0 and 7 [24].



Foot functionality was measured through the Foot Function Index (FFI), a questionnaire of 23 items divided into three domains (foot pain, disability and functional limitation), with values ranging between 0 and 100, where the higher values correspond to greater pain, disability and limitation [25].



Disability related to foot pain was measured using the Manchester Foot Pain and Disability Index (MFPDI). The values of this index range from 0 to 38, with higher values corresponding to greater disability [26].




2.4. Data Analysis


The analysis of the data was carried out using the statistical software IBM SPSS Statistics 24 ® (IBM, Armonk, NY, USA). The descriptive data provided the mean values and the standard deviations for quantitative variables, and the absolute (n) and relative (%) frequencies for categorical variables.



Inferential analysis was carried out taking into account a confidence level of 95% (p values lower than 0.05 were considered statistically significant, but p values higher than 0.05 and lower than 0.10 were interpreted as showing a trend towards significance).



The Shapiro–Wilk test was applied to the data from the quantitative variables to decide whether a parametric or non-parametric test should be used. Comparisons between patients who had RA for 10 years or less and patients who had RA for more than 10 years were made using the Student T test for independent samples.



A comparison was made using the chi-square test to determine the degree of dependence between the variables. A multivariate binary logistic regression model was then carried out, only including the variables whose p-value was lower than 0.2. The method used was the method of backward elimination (conditional). For the variables that were statistically significant, the odds ratio (OR) was calculated.





3. Results


Sixty-six patients (11 men and 44 women) with a RA diagnosis were included in this study, with a mean age of 60.19 ± 1.51 years, BMI 26.93 ± 0.69 kg/m2, and mean time from diagnosis 14.42 ± 1.52 years.



Mean (± SD) values of FPI were 5.21 ± 0.56 for the right foot and 5.28 ± 0.54 for the left foot.



Other characteristics of the participants’ feet are summarized in Table 1.



Regarding perceived foot pain, participants reported a mean (± SD) value of 6.53 ± 1.98 by means of VAS. Data related to pain and disability obtained via FFI and MFPDI questionnaires are shown in Table 2.



Table 3 shows the descriptive values and comparisons of the quantitative variables between those participants with 10 years or less with RA and those with more than 10 years with RA. No significant differences were observed between groups.



Participants’ self-reported general characteristics, participants’ self-reported and observed foot problems, and categorized results of the scales used in both groups are shown in Table 4. Results of the univariate and multivariate binary logistic regression, with odds ratios and p values, are included in this table. Note that variables with p-values lower than 0.2 in the univariate analysis were included in the multivariate one. The dependent variable was the years with RA of participants (equal to or less than 10 years, and more than 10 years). Toe deformities is the variable that showed more difference between groups, with an OR of 13.2. An unexplainable finding is the fact that OR for FPI right foot was 0.0 in the multivariate analysis, showing worse FPI categorization values in those patients with less years of RA.




4. Discussion


The main objective of the present study was to describe the type of foot, the morphology of the footprint and the presence and grade of hallux valgus in a group of people diagnosed with RA. Secondarily, the foot pain, foot function and disability, were assessed. According to the data obtained, there was a high prevalence of pronated and highly pronated feet, flattened arches and hallux valgus. Moreover, decreased foot function and high foot pain values were also observed.



Due to the high prevalence of feet symptoms, reflecting the underlying pathologies that cause pain, deformities and biomechanical alterations, podiatry treatment may be useful. The use of custom-made insoles has proven to be effective on the pain of patients with other rheumatologic diseases. For this reason, it is important that the podiatrist is part of a multidisciplinary team.



According to the FPI scale, more than half of the patients had a pronated or highly pronated foot posture. Only 10% had a supinated or very supinated foot posture. Similar results were reported by Biscontini et al. [27] who studied the foot structure of 78 patients with RA using the FPI and observed that 65.4% of them presented with a pronated posture, and 34.6% had a supinated posture. In the present sample, the frequency of pronated and supinated feet was lower. This may be explained by the fact that, in this study, only patients with painful symptoms were included and not those with exclusively structural alterations in their feet. González-Fernández et al. [28] conducted a study to determine foot problems in people with RA (n = 62), compared with a control group (n = 74). The prevalence of alterations was higher in the affected participants, which resulted in a FPI pronated position of 47.6% compared to 24.5% in the control group. The FPI supinated position was 23.4% in the RA group versus 10.9% in the control group. This value was similar with regard to the pronated position, but the supinated feet in our sample showed a lower percentage. In any case, studies confirm that one of the most prevalent foot pathologies in RA is rearfoot valgus, corresponding to the pronated position [11]. These values are much higher than those described in a normal population by Redmond et al. [29].



The type of footprint via the Arch Index showed a low longitudinal arch of the foot in more than 66% of cases. Pita et al. [30] established the prevalence of flat feet in adults aged over 40 years, setting it at around 26% in a randomized normal population, using the Clark’s angle and the Arch Index. Some authors sustain that flattening of the longitudinal arch is a problem associated with RA [31] and that this prevalence is higher than in the non-RA population.



A large variability of measurement methods and data has been reported in the literature. Bal et al. [31] conducted a study with radiographs in 78 RA patients and 76 healthy people. They determined a prevalence of flatfoot of 80.1% via measuring the calcaneal pith angle, which was also high in the control group (44.7%). However, using the same radiological measurements, the values obtained by Karatepe et al. were much lower in both groups, establishing that 36.3% of the RA patients had flat feet, a little lower percentage than in the healthy individuals [32]. We cannot explain those differences in results as the samples were similar in terms of age, gender and geographic area, as both were conducted in Turkey.



On the other hand, Rojas-Villarraga et al. [33] determined by visual examination the prevalence of different foot problems related to RA, reporting that in 42% of patients, the longitudinal arch was flattened. Similarly, by visual assessment of the footprint on a podoscope, González-Fernández et al. [28] affirmed that the footprint was abnormal in 66.9%, without specifying the type of footprint, being lower in the control group. Our values show some concordance with the values found by those authors.



In a review published by Stolt et al. in 2017, flatfoot in RA patients had a prevalence ranging from 11% to 42.1% [34]. This is lower than that reported in the participants of the present study, although only one article of those meeting the inclusion criteria used the FPI and none used the Arch Index. Therefore, the different measurement methods may explain the variability of results in similar populations.



RA is related to other foot alterations such as hallux abductus valgus [3,4,9,10]. In the patients that participated in this study, hallux abductus valgus had a prevalence of about 54%. This deformity is often present in healthy adults, especially women, with an estimated prevalence of 23% [35]. Some authors have quoted higher figures (84.6%), employing the Manchester scale for hallux abductus valgus (23.1% mild, 37.2% moderate, 24.4% severe) [27]. Total frequency is similar to that obtained in this study, although the percentage of moderate and severe cases is lower. Using radiographic measurements, some authors established the prevalence of hallux abductus valgus in 64.1% [31] and 62.5% [32]. The latter study reported that it was the most prevalent foot deformity. These results agree with those found in this study.



Although some authors report lower figures (28), we agree that hallux abductus valgus is one of the most common structural problems in patients with RA, affecting between 35–65.3% of patients [34]. According to what has been found in the literature, and considering the data obtained, the values of prevalence are disparate. It would be necessary to accurately determine the prevalence of this deformity in RA. However, co-factors such as age, sex or the use of inappropriate footwear are elements that have been shown to have an influence on the presence or severity of hallux abductus valgus [36], and variability can be found in certain societies, geographical distribution, or ethnic groups.



In addition to morphological alterations, RA patients experiment foot pain and impairment of foot function. Authors who previously measured the FFI in people with RA concluded that foot function was affected [31]. In 2018, De Andrade et al. [37] conducted a cross-sectional study to determine the foot function in a group of 100 RA patients compared to 100 controls. In subjects with RA, the mean values of the different domains of the FFI questionnaire were 19 on activity limitation, 53.3 on disability, 51.4 on pain, and the total punctuation was 42.3 points. These values are like those obtained in the present study. Apart from the FFI, the Foot and Ankle Outcome Score and the most widespread, the Leeds Foot Impact Scale, are used to determine the degree of disability and function of the lower limb, and results from those scales also confirm the findings of functional impairment in affected individuals [38]. Morpeth et al. [39] reported similar results with the Leeds Foot Impact Scale and correlated the biomechanics impairment to risk of falls, foot pain and disability in people with RA. VAS 100 was used to quantify foot pain and, compared to a control group, RA participants showed higher severity of pain and disability, although VAS values were lower than those obtained in this study. Stewart et al. [40] also found higher values of foot pain in 21 patients with RA than in 19 controls. However, these values were about 3.38, which is lower than that observed in the participants of the present study.



According to the results of this study, foot involvement in RA patients was of great relevance. Synovial inflammation can affect all joints of the foot, leading to increased pain, decreased foot function and the development of deformities. Involvement of the first metatarsophalangeal joint is commonly associated with hallux abductus valgus [41]. Inflammation of the subtalar and midtarsal joints leads to pronation of the foot and a flattened arch. However, the DAS 28, the most commonly used index to assess RA activity and make therapeutic decisions, does not include the count of swollen joints in the feet among its parameters [42]. Due to the relevance of these problems, in the authors’ opinion it is necessary to take them into account in the overall assessment and treatment of these patients.



Orthopaedic treatment in RA patients must be custom-made [17]; however, conservative treatments such as splints, insoles or orthoses are not effective in restoring hallux realignment, but are useful in relieving symptomatology and maintaining post-surgical correction [43]. An adequate insole reduces forefoot pain. The use of current orthopedic footwear has opened up new treatment possibilities [44]. Conservative orthopedic measures can prevent deterioration of hallux valgus only at an early stage of the disease. As for surgical techniques, more than 150 different surgical procedures are described in the literature, which can be reduced to a few common procedures. These depend on the manifestation of the bunion, as well as on the associated foot and ankle pathologies [45].



Further research will focus on comparing the podiatric conditions of other rheumatologic pathologies in order to determine whether there is a common podiatric condition in diseases of autoimmune origin. A control group will also be included since it is a weakness of this study.




5. Conclusions


To conclude, RA patients who were included in this study showed a high frequency of pronated foot position, which leads to a valgus rearfoot, flattened longitudinal arch and hallux valgus. In this group, the degree of pain was high and foot function was altered. Participants who showed more years since the diagnosis of RA presented with a higher percentage of toe deformities.
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Figure 1. Rheumatoid arthritis feet deformities inspected in the standing position: Hallux abducttus valgus, flatfeet and fibular deviation of metatarsophalangeal joints are observed. Foot posture index evaluation in the anterior view. 
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Figure 2. The patient walks on the ink footprint device to take the foot print. The progression of the step is shown during the standing phase. The other limb progresses from back to forward. 
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Figure 3. Footprint measurements: Arch Index. (A) = rearfoot plantar area, (B) = midfoot plantar area, (C) = forefoot plantar area excluding the toes. 
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Table 1. Participants’ feet characteristics.






Table 1. Participants’ feet characteristics.










	Foot Characteristics
	n (%)
	Mean ± Standard Deviation





	Hallux valgus (right foot)
	Mild = 17 (29.8)

Moderate = 11 (19.3)

Severe = 6 (10.5)

TOTAL = 34 (59.6)
	



	Hallux valgus (left foot)
	Mild = 17 (29.8)

Moderate = 9 (15.8)

Severe = 5 (8.8)

TOTAL = 31 (54.4)
	



	Toe deformities
	48 (85.7)
	



	Arch Index (right foot)
	Normal = 12 (21.1)

Low arched = 39 (68.4)

High arched = 6 (10.5)
	0.27 ± 0.00



	Arch Index (left foot)
	Normal = 12 (21.1)

Low arched = 38 (66.7)

High arched = 7 (12.3)
	0.27 ± 0.00



	FPI (right foot)
	Normal = 21 (36.8)

Pronated = 21 (36.8)

Highly pronated = 9 (15.8)

Supinated = 3 (5.3)

Highly supinated = 3 (5.3)
	5.21 ± 0.56



	FPI (left foot)
	Normal = 21 (36.8)

Pronated = 22 (38.6)

Highly pronated = 9 (15.8)

Supinated = 3 (5.3)

Highly supinated = 2 (3.5)
	5.28 ± 0.54







Hallux abductus diagnosis according to the Manchester Scale. Arch Index results using footprints according to Cavangh el al. Foot Posture Index score for right and left foot.
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Table 2. Pain and foot disability results.
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	Variables
	Mean ± Standard Deviation





	Visual Analogue Scale
	6.17 ± 0.33



	Days with foot pain
	5.64 ± 0.31



	FFI (pain)
	65.80 ± 2.52



	FFI (disability)
	56.07 ± 3.68



	FFI (activity limitation)
	16.26 ± 2.69



	FFI total
	51.26 ± 2.57



	MFPDI (function)
	12.10 ± 0.64



	MFPDI (personal appearance)
	1.22 ± 0.19



	MFPDI (pain)
	6.50 ± 0.33



	MFPDI (work)
	2.38 ± 0.21



	MFPDI total
	22.19 ± 1.10







Mean values of foot pain measured by VAS. Number of days per week with perceived foot pain. Foot Function Index values according to different dimensions and total score. Each dimension value and total score of Manchester Foot Pain and Disability Index.
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Table 3. Descriptive values and comparisons of the quantitative variables between those participants with 10 years or less with RA and those with more than 10 years with RA.
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	Variables
	≤10 Years

n = 27 (47.4%)
	>10 Years

n = 30 (52.6%)
	p





	Visual analogue scale
	6.6 ± 2.0
	6.6 ± 2.8
	0.659



	Days with foot pain
	5.5 ± 2.3
	5.8 ± 2.1
	0.619



	Toe deformities
	20 (41.7%)
	28 (58.3%)
	0.085 *



	Arch index (right foot)
	0.25 ± 0.03
	0.30 ± 0.05
	0.056 *



	Arch index (left foot)
	0.27 ± 0.05
	0.27 ± 0.05
	0.173



	FPI (right foot)
	6.9 ± 5.4
	7.6 ± 3.9
	0.191



	FPI (left foot)
	7.1 ± 5.1
	7.2 ± 3.9
	0.260



	FFI (Pain)
	65.5 ± 18.2
	66.1 ± 20.1
	0.898



	FFI (Disability)
	54.9 ± 26.2
	57.1 ± 29.7
	0.763



	FFI (Functional limitation)
	14.3 ± 18.1
	23.7 ± 21.4
	0.079 *



	FFI (Total)
	49.6 ± 18.6
	52.8 ± 20.3
	0.544



	MFPDI (function)
	11.4 ± 4.9)
	12.7 ± 4.8
	0.310



	MFPDI (personal appearance)
	1.1 ± 1.5
	1.4 ± 1.5
	0.459



	MFPDI (pain)
	6.7 ± 2.8
	6.3 ± 2.3
	0.588



	MFPDI (work)
	2.3 ± 4.7
	2.5 ± 1.6
	0.583



	MFPDI (Total)
	21.8 ± 9.0
	22.5 ± 7.8
	0.748







* These differences show a trend towards significance.
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Table 4. Participants’ characteristics, foot problems, and values for different scales employed in patients with 10 years or less with RA and those with more than 10 years with RA.
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Outcomes

	
Years with RA

	

	
Multivariate




	
≤10 Years

	
>10 Years

	
p

	
OR

	
p




	
n = 27 (47.4%)

	
n = 30 (52.6%)




	
n

	
%

	
n

	
%






	
Toe deformities

	
21

	
77.8

	
28

	
93.3

	
0.095 *

	

	




	
Manchester Scale for hallux valgus (right foot)

	

	

	

	

	
0.182

	

	




	
A

	
14

	
51.9

	
8

	
27.6




	
B

	
7

	
25.9

	
10

	
34.5




	
C

	
5

	
18.5

	
6

	
20.7




	
D

	
1

	
3.7

	
5

	
17.2




	
Manchester Scale for hallux valgus (left foot)

	

	

	

	

	
0.344

	

	




	
A

	
15

	
55.6

	
11

	
36.7




	
B

	
8

	
29.6

	
9

	
30




	
C

	
3

	
11.1

	
6

	
20




	
D

	
1

	
3.7

	
4

	
13.3




	
Hallux valgus (yes or not) #

	
13

	
48.1

	
21

	
72.4

	
0.056 *

	
4.9 (1.2–19.7)

	
0.024 **




	
Arch index (right foot)

	

	

	

	

	
0.140 *

	

	




	
Low arch

	
15

	
55.6

	
24

	
80

	
0.095 ***




	
High arch

	
4

	
14.8

	
2

	
6.7

	
0.29




	
Normal arch

	
8

	
29.6

	
4

	
13.3

	
Ref.




	
Arch index (left foot)

	

	

	

	

	
0.816

	

	




	
Low arch

	
17

	
63

	
21

	
70




	
High arch

	
4

	
14.8

	
3

	
10




	
Normal arch

	
6

	
22.2

	
6

	
20




	
FPI right foot

	

	

	

	

	
0.088 *

	

	




	
Normal

	
7

	
25.9

	
14

	
46.7




	
Pronated

	
15

	
55.6

	
15

	
50




	
Supinated

	
5

	
18.5

	
1

	
3.3




	
FPI left foot

	

	

	

	

	
0.134 *

	

	




	
Normal

	
7

	
25.9

	
14

	
46.7

	
Ref.




	
Pronated

	
16

	
59.3

	
15

	
50

	
0.056 ***




	
Supinated

	
4

	
14.8

	
1

	
3.3

	
0.066 ***




	

	
Mean ± SD; Median (IQR)

	
Mean ± SD; Median (IQR)

	

	

	




	
Visual analogue scale

	
6.0 ± 2.5; 6 (5–7)

	
6.3 ± 2.6; 6.5 (4.8–8.3)

	
0.699

	

	




	
Days with foot pain

	
5.5 ± 2.3; 7 (3.8–7)

	
5.8 ± 2.1; 7 (4.8–7)

	
0.594

	

	




	
FFI (Pain)

	
65.5 ± 18.2; 66.7 (52.2–84.3)

	
66.1 ± 20.1; 71.3 (54–81.2)

	
0.565

	

	




	
FFI (Disability)

	
54.9 ± 26.2; 55.6 (28.9–80)

	
57.1 ± 29.7; 66.7 (32.5–80)

	
0.643

	

	




	
FFI (Functional limitation)

	
14.3 ± 18.1; 12 (0–16)

	
23.7 ± 21.4; 18.8 (9.4–34.5)

	
0.050 *

	

	




	
FFI (Total)

	
49.6 ± 18.6; 52.2 (35.7–66.2)

	
52.8 ± 20.3; 57.7 (39.1–64.6)

	
0.31

	

	




	
MFPDI (function)

	
11.4 ± 4.9; 12 (8–15)

	
12.7 ± 4.8; 13.5 (9–17)

	
0.31

	

	




	
MFPDI (personal appearance)

	
1.1 ± 1.5; 0 (0–2)

	
1.4 ± 1.5; 1 (0–2.3)

	
0.378

	

	




	
MFPDI (pain)

	
6.7 ± 2.8; 7 (6–9)

	
6.3 ± 2.3; 6 (4–8)

	
0.472

	

	




	
MFPDI (work)

	
2.3 ± 4.7; 2 (1–4)

	
2.5 ± 1.6; 2.5 (1.5–4)

	
0.582

	

	




	
MFPDI (Total)

	
21.8 ± 9.0; 23 (13–30)

	
22.5 ± 7.8; 22 (18.5–30)

	
0.923

	

	








* p-value lower than 0.2 according to squared chi test, that were included in the multivariate analysis of binary logistic regression; ** p-value lower than 0.05; *** p-value lower than 0.1, showing a trend towards significance. FPI: Foot Posture Index; FFI: Foot Function Index, MFPDI: Manchester Foot Pain and Disability Index. # Hallux valgus through the Manchester Scale was reduced to only one variable (to have hallux valgus or not) for the multivariate analysis.
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