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ABSTRACT

Objectives: Foot disorders, especially pain and deformities, are common patient complaints. Foot
Health Status Questionnaire (FHSQ) was developed to assess general and foot health specifically
in chronic foot disorders. The purpose of the current study was the cross-cultural adaptation of the
FHSQ to Persian and evaluating the psychometric properties of the translated version.

Methods: As per the International Quality of Life Assessment guideline, the forward and
backward translations of the questionnaire were conducted by two independent translators.
Accordingly, the final version was approved by a committee and confirmed by the
developer. The psychometric properties of the Persian version of the FHSQ were tested in
101 participants (MeantSD age: 42.98+15.03 y) with chronic foot disorders. Face validity
by impact score calculation; criterion validity through correlation to the Manchester-Oxford
Foot Questionnaire (MOXFQ) scores; internal consistency by Cronbach’s alpha coefficient,
and test-retest reliability by calculating intra-class correlation were tested to describe the
psychometric features of its Persian version.

Results: Face validity was confirmed by impact scores of >1.5 for all items. The FHSQ was
significantly correlated with the MOXFQ domains, supporting the criterion validity of the
instrument, except for the shoe domain of the Persian FHSQ, i.e., not correlated with the pain
domain of the MOXFQ (1=0.26). Cronbach’s alpha coefficients for pain, function, shoe, and
general foot health were measured as 0.93, 0.92, 0.90, and 0.96 respectively. Thus, it suggested
an excellent internal consistency for all domains. The intra-class correlation coefficient ranged
from 0.73 to 0.93 for all domains, reflecting its good to excellent reliability.

Discussion: The Persian version of the FHSQ is a valid and reliable patient satisfaction
measurement instrument for evaluating foot conditions. Moreover, the current study results
supported the potential of applying it as an appropriate instrument in research and clinical
setting. Implementing this tool could help to evaluate the effects of an intervention or estimate
the prevalence of a disorder in Persian-speaking populations.
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Highlights
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® The Persian version of the FHSQ suggested fair to strong criterion validity.

e The Persian version of the FHSQ presented excellent consistency across items in main domains.

e The Persian version of the FHSQ provided good to excellent reliability and reproducibility.

Plain Language Summary

In the current study, the Foot Health Status Questionnaire (FHSQ) was translated and culturally adapted into the
Persian language. The Persian version of the FHSQ was a suitable instrument for using in research and clinical settings
to evaluate patient satisfaction concerning foot health status. Besides, it could be applied to examine the effects of dif-
ferent therapeutic interventions on the quality of life of individuals and to estimate the prevalence of foot disorders.

2. Introduction

he foot is a complex musculoskeletal

structure; its relevant disorders, like

pain and deformities, are common pa-

tient complaints [1]. Foot problems

have been reported to be prevalent,
especially in the elderly (70%-80%) [2]. Numerous
intrinsic (e.g. hallux valgus, toe deformities, corns, &
calluses) and extrinsic (e.g. improper shoe, obesity, &
osteoarthritis) characteristics contribute to foot problems
[3, 4]. Foot pain or deformity may damage the function
and negatively impact health-related Quality of Life
(QoL) and independence [5, 6].

Healthcare providers require instruments to evaluate
the therapeutic effects of interventions on health status.
A broad range of instruments has been designed as ques-
tionnaires. Questionnaires are the most common meth-
od of data collection in clinical projects [7]. Foot Health
Status Questionnaire (FHSQ) was developed by Paul
Bennett in 1998. He validated the questionnaire to assess
the effects of surgical and conservative interventions on
the orthopedic, musculoskeletal, and skin conditions of
the foot [8]. The questionnaire is a combination of spe-
cial foot health status parameters and public health char-
acteristics. FHSQ contains 3 sections, as follows: The
first section evaluates foot health and contains 4 items
in the foot pain domain; 4 items in the foot function do-
main; 3 items in the shoe challenges domain, and 2 items
in the General Foot Health (GFH) domain. In section 2,
general health is assessed by 4 domains, including physi-
cal activity, general health, social capacity, and vigor. In
sections 1 and 2, a Likert-type scale is applied for scor-
ing each question. The next section collects the demo-
graphic characteristics of the examinees. To calculate the

scores of the domains, software (the Foot Health Status
Questionnaire, Version 1.03) was provided by the devel-
oper. The scores range from 0 (the worst status) to 100
(the best status). The shoe domain is bipolar inherently
and contains a range of positive and negative scores. In
this domain, a midrange score is achieved, if the sub-
ject reports no problem [8]. The questionnaire has been
translated to Spanish and Brazilian-Portuguese, the two
most spoken languages globally [9, 10].

The original version of the questionnaire indicated
good to very good validity and reliability. The FHSQ
helps to assess patient’s satisfaction with foot disor-
ders treatment [8]. Patient outcome studies differ from
patient-satisfaction investigations. This is because such
surveys tend to measure the extent of care provided to
patients. Patient satisfaction is a complex multidimen-
sional phenomenon that stems from the subject’s beliefs
and experiences of health services, such as accessibility
features and caring methods. To the best of our knowl-
edge, no questionnaire is available in Persian to evaluate
patient satisfaction in foot problems. Current question-
naires, like the Manchester-OXford Foot Questionnaire
(MOXFQ), assess patient’s therapeutic outcomes rather
than satisfaction [11]. Therefore, the purpose of the cur-
rent study was the cross-cultural adaptation of the FHSQ
to Persian and evaluating the psychometric properties of
the translated version.

2. Methods

A cross-sectional study was performed to conduct the
FHSQ cross-cultural adaptation to Persian and investi-
gate its psychometric properties. The current study was
approved by the Research Ethics Committee of Iran
University of Medical Sciences (Ethics Code: IR. IUMS.
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REC1395.95-04-193-30181). All study participants
were informed of the procedure, the required contribu-
tion, and the aims of the study and voluntarily signed an
informed consent form.

This study was implemented in two steps; first, the
FHSQ was translated based on the International Quality
of Life Assessment guidelines [12]. Then, the psycho-
metric properties of the translated version were assessed
in a group of participants with foot problems in a foot
orthosis clinic.

The FHSQ was developed by Bennet as a patient satis-
faction measurement instrument regarding foot health. The
questionnaire has been validated and good responsiveness
and reliability have been reported, accordingly [13].

The forward and backward translations of the question-
naire were conducted after obtaining permission from
the developer of the original version of the questionnaire
[12, 13]. Two independent translators (one of them was
a physician & familiar with medical terms) performed
the forward translation. The Persian version of the ques-
tionnaire was approved by a committee, consisting of
translators, researchers, and experts in foot disorders.
The committee evaluated the original and translated ver-
sions regarding conceptual adaptations. Next, backward
translation was conducted by two independent English
language translators fluent in Persian who used to live
in Iran. The final version of the translated questionnaire
was approved by the committee and confirmed by the
developer [12].

To assess face validity, a pretest was performed on
16 volunteers to calculate impact scores based on the
participants’ scores. The study participants were asked
about the significance of each item on separate Likert-
type scales. The impact score of an item is the product of
the percentage of participants who scored the item 4 or
5 and the average of importance score according to the
Likert-type scale. The impact score for each item should
be >1.5 to remain in the translated version of the ques-
tionnaire [14, 15].

Impact Score=Frequency(%) xImportance

The study participants were recruited from the Faculty
of Rehabilitation Foot Orthosis clinic. Inclusion criteria
were an age of >18 years; no history of fracture or acute
trauma in the last 6 months; no history of systemic or
metabolic diseases or stroke; no referral pain from other
regions, and no cognitive or mental problems. Patients
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were excluded if failed to complete the questionnaires or
entered >1 answer for a question.

The study sample consisted of 110 patients with foot
disorders. None of them had participated in the pretest
phase. Nine patients who provided incomplete question-
naires were also excluded.

The study subjects were examined regarding any neu-
romusculoskeletal disorders; deformity (bunion, toe de-
formities, etc.); the range of motion of the foot and ankle
joints; muscle strength; Achilles tendon tightness; nail
and skin problems (corn, callus, blister, ingrown toenail),
metatarsalgia; pump-bump disorder; plantar fasciitis,
and Morton’s neuroma.

The study participants were requested to complete two
self-administered questionnaires, the Persian FHSQ and
MOXFQ. After one week, 31 patients were requested to
complete the FHSQ again.

The MOXFQ is a 16-item scale, i.e., responded on a
5-point Likert-type scale (Zero indicates ‘best status’ &
4 denotes ‘most severe’). The scores of items per domain
are summed to represent 3 domains, as follows: walk-
ing/standing problems (7 items), foot pain (5 items),
and issues related to social interaction (4 items). Raw
scores per domain are then converted to a 0 to 100 scale
(0 indicates the best & 100 reflects the most severe sta-
tus). Three domains (walking/standing, pain, & social
interaction) have excellent psychometric properties i.e.,
reliability, validity, and responsiveness [11]. The ques-
tionnaire was translated into Persian for chronic foot
disorders and presented good internal consistency (0.79
for the total MOXFQ). Moreover, Intraclass Correlation
Coefficient (ICC) representing test-retest reliability was
calculated and suggested good reliability for all 3 do-
mains (0.8-0.9) [16].

To examine the scale’s criterion validity, the study par-
ticipants were requested to complete the MOXFQ and
the FHSQ); subsequently, correlations between the scores
of FHSQ and MOXFQ domains were measured.

To assess the scale’s internal consistency, the scores of
the items of the questionnaire were used to estimate the
correlation between the items of each domain. To calcu-
late the internal consistency of each domain, Cronbach’s
alpha coefficients were calculated.

To evaluate the test-retest reliability of the responses
to each domain, 31 samples completed the questionnaire
for the second time one week after the first examination.
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During this period, the patients’ therapeutic program re-
mained unaltered. Correlation coefficients were calculat-
ed to examine the relative stability (test-retest reliability)
of the subsample (n=31).

The Mean+SD values of the psychometric properties
and mean score of domains of the Persian version of
FHSQ were calculated. Pearson or Spearman correlation
coefficients, according to the nature of the parameters,
were used to determine criterion validity. According to
the criteria of Pearson correlation coefficient, r of <0.3
was described as poor, r of 0.3-0.7 as fair, and r of >0.7
as strong relevancy [17]. Cronbach’s alpha coefficient
was calculated to determine the internal consistency of
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each domain [18, 19]. The variation coefficient of the
scores for two times of filling the questionnaire was ap-
plied to examine its test-retest reliability [19].

3. Results

In total, 101 patients (76 women, 25 men) with chronic
foot conditions were included in this study (Table 1).
The mean time to complete the questionnaires was 10
minutes per scale. The main reason for referral to the
clinic was Hallux valgus. Foot disorders frequency is
reported in Table 2.

Table 1. The demographic characteristics of the study participants

Variables N MeantSD Min. Max.
Age (y) 99 42.98+15.03 21 76
Height (cm) 94 163.62+8.75 147 186
Weight (kg) 97 69.65+12.98 39 112

Body mass index 94 25.98+4.57 15.62 41.40

Table 2. Foot disorders distribution in the study subjects

Mranian Fehabilitation Mournal

Foot Condition No. (%)
Hallux limitus 23 (22.77)
Hallux valgus 58 (57.42)
Toe deformity 9(8.91)

Muscle weakness 16 (15.84)
Achilles tendon tightness 54 (53.46)

Ingrown toenail 13 (12.87)
Skin problems 36 (35.64)

Plantar fasciitis 17 (16.83)

Morton neuroma 4(3.96)
Flat foot 49 (48.51)
High arch 12 (11.88)

Pump-bump 3(2.97)
Metatarsalgia 21(20.79)
Total 101 (100)

Mranian [Fehabilitation Mournal
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Table 3. Impact scores for each question of the scale

March 2021, Volume 19, Number 1

Question number 1 2 3 4 5 6 7 8 9
Impact score 3.55 3.04 1.75 1.84 3.13 3.29 2.66 2.53 23
Question number 10 11 12 13 14 151 15.2 15.3 154
Impact score 1.89 2.57 1.55 2.88 2.85 2.94 3.77 3.09 3.25
Question number 155 15.6 15.7 15.8 159 16 17.1 17.2 17.3
Impact score 2.81 3.77 2.61 2.7 1.71 3.18 2.75 2.03 2.7
Question number 17.4 18 19.1 19.2 19.3 194 = = =
Impact score 1.96 2.7 2.14 2.03 2.38 3.55 - - -
Mranian Rehabilitation Mournal
Concerning cross-cultural adaptation, during forward- & GFH) was equal to >0.9; thus, it reflected excellent
ing and backward translation processes and Persian ver- and strong relations among the items of each domain. In
sion evaluation by the committee, minor adaptations of general, health-related domains’ Cronbach’s alpha coef-
words and sentence structure were required. Question ficients were obtained to be 0.75 to 0.9 (Table 5), dem-
15b required a slight cultural adaptation. This item pro- onstrating its acceptable to good internal consistency.
vides examples of moderate activities, like “playing
golf”. Playing golf is uncommon in Iran and especially Concerning test-retest reliability, the ICC for all four
in the middle-aged and the elderly population, which in- ~ domains was reported to range between 0.7 and 0.9;
cluded a large part of the current $tudy population; thus, therefore, these data proved the scale’s good to excellent
it was decided to replace “playing golf”’ with “jogging”  reliability and reproducibility (Table 6).
after consultation with the original developer of the ques-
tionnaire. 4. Discussion
Respecting face validity, a pretest was performed in 16 In the current study, FHSQ was translated and cultur-
cases; accordingly, the results confirmed the scale’s face ally adapted to the Persian language. The questionnaire
validity and cross-cultural adaptation, as impact scores was translated and validated in Spanish and Portuguese
were calculated to equal to >1.5 for all items (Table 3). in patients with chronic foot disorders and rheumatoid ar-
thritis, respectively [9, 10]. The external criterion validity
Concerning criterion-related validity, the obtained data and responsiveness of the original version of the ques-
indicated a fair to strong correlation between main FHSQ tionnaire were approved in separate surveys [20, 21].
domains and MOXFQ domains, except for the shoe and
pain domains of the FHSQ and MOXFQ, respectively. After cross-cultural adaptations and minor alterations
The highest correlation was detected between the pain of the original questionnaire, face validity evaluation by
domains of both questionnaires (Table 4). impact score, highlighted that instrument achieved the
study purposes; accordingly, the research respondents
Regarding internal consistency, Cronbach’s alpha coef- found the whole questionnaire and its items acceptable.
ficient for main domains (foot pain, foot function, shoe,
Table 4. Criterion validity of the inventory
FHSQ . q
MOXFQ Foot Pain Function Shoe GFH
Pain -0.86 (P:0.00) -0.79 (P:0.00) -0.26 (P:0.006) -0.62 P:0.00)
Walking -0.78 (P:0.00) -0.79 (P:0.00) -0.31 (P:0.001) -0.65 (P:0.00)
Social interaction -0.64 (P:0.00) -0.72 (P:0.00) -0.35 (P:0.00) -0.50 (P:0.00)

Mranian Fehabilitation Mournal
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Table 5. Internal consistency of the scale
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Domain Number of Questions MeantSD Min. Max. Cronbach’s Alpha Coefficient
Foot pain 4 52.90+31.01 0.0 100 0.927
Foot function 4 62.92+31.38 0.0 100 0.917
Shoe 3 47.77+34.79 0.0 100 0.908
GFH 2 32.39£26.95 0.0 85 0.961
General health 5 56.63+30.76 0.0 100 0.788
Physical activity 9 62.43+27.07 0.0 100 0.857
Social capacity 2 81.43+21.98 12.5 100 0.902
Vigor 4 52.71+21.44 6.25 100 0.751

Furthermore, criterion-related validity, using coeffi-
cient correlation between the foot pain, foot function, and
GFH domains of FHSQ and all domains of MOXFQ,
indicated fair to strong correlations. These results were
speculative, as the sub-items of pain, walking, and so-
cial interaction domains of MOXFQ are similar to the
pain, function, and GFH domains of FHSQ. However,
the shoe domain of FHSQ, despite fair correlation to
walking and social interaction domains, indicated poor
correlation to the pain domain of MOXFQ. The reason
for such poor association may be the different natures of
shoe and pain domains; the sub-items of shoe domain
address the difficulty in finding a pair of fit and suitable
shoes which may be perceived as a matter of shape.

Table 6. Test-Retest reliability of the scale

[ranian Eehabilitation Mournal

The calculated Cronbach’s alpha coefficient suggested
excellent internal consistency for each main domain
(pain, function, shoe, GFH), as well as acceptable to a
good consistency for general health domains (general
health, physical activity, social capacity, vigor). Vigor
domain and GFH presented the lowest and highest val-
ues, respectively, reflecting that the sub-items of the
GFH domain were the most homogeneous items. The
results for the main domains (Table 5) were similar to
those of the Spanish version; it reported the highest and
lowest Cronbach’s alpha coefficients for GFH and shoe
domain (GFH: 0.892; shoe: 0.739) [10]. However, Cron-
bach’s alpha coefficient was higher in the current study,
compared to the Spanish and Brazilian-Portuguese ver-
sions of the scale [9, 10]. These higher values may have
resulted from the difference in the cultural adaptation

First Assessment Second Assessment (o]

Domains ICC
MeantSD MeantSD Lower upper
Foot pain 65.54+25.74 67.31+£26.93 0.867 0.726 0.936
Foot function 78.22+20.21 76.41+18.73 0.865 0.723 0.935
Shoe 53.76+27.71 53.49+25.07 0.919 0.834 0.961
GFH 40.72+25.45 41.77+31.86 0.726 0.435 0.867
General health 60.32+34.88 60.00+33.06 0.929 0.854 0.966
Physical activity 81.36+18.40 78.49+21.36 0.897 0.787 0.950
Social capacity 87.5+17.07 86.29+19.46 0.914 0.823 0.958
Vigor 55.02+20.43 57.86+19.56 0.829 0.648 0.917

ICC: Intra-Class Correlation, CI: Confidence Interval. Mranian ehabilitation Blournal
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when translating the questionnaire, as well as different
patient groups; accordingly, the Brazilian-Portuguese
version was culturally adapted for patients with rheuma-
toid arthritis [9]. The internal consistency of the original
version of the questionnaire was reported to range be-
tween 0.85 and 0.88 when analyzing 4 main foot health
domains; this finding was similar to the current study
regarding the order of domains [8].

The intra-class correlation coefficient was used to as-
sess the inventory’s test-retest reliability. The relevant
data indicated good to excellent reliability for the 4
main domains of pain, function, shoe, and GFH. General
health and GFH revealed the highest and lowest results,
respectively. These outputs were similar to those of the
Spanish version (0.92, 0.93, 0.94, & 0.94 in shoe, pain,
function, and GFH, respectively) regarding the arrange-
ment of ICC; however, the ICC of the Persian version
was slightly lower than that of the scale’s Spanish ver-
sion [10]. However, the test-retest reliability of the origi-
nal tool varied from 0.74 to 0.91 when analyzing 4 main
foot health domains. Furthermore, these data were con-
sistent with those of the current study [8].

The scores obtained from this study group reflected the
painful status, foot function limitation, and poor general
foot health status, as consequences of their foot condi-
tion. Nevertheless, the high response rate by participants
may prove that this instrument is perceptible for Persian-
speaking populations.

The FHSQ is a commonly used outcome measure in
research studies related to the foot domain. Besides, it
is a useful instrument for evaluating patient satisfaction
concerning treatment outcomes. The feasibility and sen-
sitivity of the main version of the questionnaire to re-
veal the clinical efficacy of orthotic interventions were
computed [22, 23]. Furthermore, one survey revealed the
minimum detectable change in the scores of FHSQ for
investigating the effects of treatment in plantar fasciitis
[24]. Various studies have used this instrument to evalu-
ate the QoL and disabilities of patients with chronic foot
disorders [25-28]. Additionally, it has been applied as an
instrument when estimating the prevalence of foot dis-
orders [29]. It has also been applied for examining the
efficacy of surgical and orthotic interventions in foot
disorders [30-33]. A large number of surveys using the
FHSQ introduced it as a useful research inventory. Ac-
cordingly, the current study results supported the possi-
bility of applying it as a valid and reliable instrument in
research and clinical setting to evaluate the effects of an
intervention or estimate the prevalence of a disorder or

March 2021, Volume 19, Number 1

consider the effect of a disorder on QoL or disability in
Persian-speaking populations.

5. Conclusion

The Persian version of FHSQ is a valid and reliable
instrument in assessing patient satisfaction concerning
foot health status in various foot problems.
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