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INTRODUCTION

The foot is one of the most complex, yet understudied
musculoskeletal systems in the body. However, with the
growing interest in foot health in rheumatology and be-
cause of its pivotal role in gait and posture, researchers
and clinicians have developed a number of surveys and
assessments for measuring foot health and its impact on
quality of life. This systematic review will focus on ques-
tionnaires and surveys for patient/participant perception
of foot health and its impact on quality of life, commonly
referred to as patient-reported outcome measures. The sys-
tem we employed to determine the patient-reported out-
come measures included in this review is provided as a
flow chart (Figure 1).

AMERICAN ACADEMY OF ORTHOPEDIC
SURGEONS LOWER LIMB OUTCOMES
ASSESSMENT: FOOT AND ANKLE MODULE
(AAOS-FAM)

Description

Purpose. To evaluate patient perception of foot health
and to measure surgical outcomes (1).

Content. Questions regarding foot and ankle health
from patient’s perspective (1). There are 5 subscales: pain
(9 questions), function (6 questions), stiffness and swelling
(2 questions), giving way (3 questions), and shoe comfort
(5 questions).

Number of items. 25 questions.
Response options/scale. Respondents are asked to an-

swer on a scale of 1–5 or 1–6 with 1 being the best outcome
and 5 or 6 the worst.

Recall period for items. 1 week.
Endorsements. American Academy of Orthopedic Sur-

geons.
Examples of use. Primarily administered to patients re-

ceiving treatment for musculoskeletal problems of the foot
and ankle.

Practical Application

How to obtain. Available on the AAOS web site at URL:
http://www.aaos.org/research/outcomes/outcomes_lower.
asp.

Method of administration. Self-administered.
Scoring. Scoring spreadsheet and instructions are avail-

able with the assessment. Scores are standardized to a
percentage (0–100) score and then transformed on norma-
tive scale. Scoring is automated on available worksheet.

Score interpretation. A lower normative score indicates
worse foot health relative to the population (2). Scores
range from 0–100 for each subscale and can be placed on
a normative scale from �26 to 56 based on the general
population (1,2). The mean � SD population score for the
global foot and ankle module is 93.19 � 12.33 (n � 1,755)
(2).

Respondent burden. Not reported.
Administrative burden. Training consists of self-study

of the scoring documentation (see URL: http://www.aaos.
org/research/outcomes/outcomes_lower.asp).
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Translations/adaptations. Full assessment is split into
several submodules that include questionnaires evaluating
the lower-extremity core, foot and ankle, hip and knee,
sports-related injuries, and common knee problems (1).

Psychometric Information

Method of development. Content was developed and
refined with input from clinician focus groups (1).

Acceptability. Not reported.
Reliability. Internal Cronbach’s alpha of 0.91, 0.83,

0.61, and 0.88 was reported for the pain, function, stiff-
ness, and giving way subscales, respectively, and 0.93 for
the entire foot and ankle module. With the exception of the
stiffness subscale, these indicate generally good internal
reliability. The module had a test–retest reliability mea-
sured internally as 0.79, and subscale test–retest reliability
of 0.87, 0.81, 0.99, and 0.81 for the pain, function, stiff-
ness, and giving way subscales, respectively (1). In an
independent study of reliability, Hunsaker et al (2) re-
ported Cronbach’s alpha of 0.81–0.96 for all lower-extrem-
ity core (foot and ankle, hip and knee, sports-related inju-
ries, and common knee problems, respectively) without

noting the individual subscale values. Their reported test–
retest reliability was 0.79 for the foot and ankle module (2).

Validity. The questionnaire was validated by compari-
son with clinical assessments performed by a trained phy-
sician, and correlations between the questionnaire and
physician scores of pain (r � 0.49) and function (r � 0.43)
were observed. Patient responses were also seen to be
strongly correlated with Short Form 36 (SF-36) scores (r �
0.65) and assessment of the lower-extremity core (r � 0.89)
(1).

Ability to detect change. No data have been reported on
the ability of the global foot and ankle modules to detect
change; however, overall lower-extremity scores were
shown to correlate (r � 0.54) with changes in physician-
assessed function scores indicating responsiveness to
change (1).

Critical Appraisal of Overall Value to the
Rheumatology Community

Strengths. AAOS-FAM is one of the few foot patient-
reported outcome measures that have internal and external
reliability measures.

Figure 1. Identification of studies for inclusion in the review. AAOS-FAM � American Academy of Orthopedic Surgeons Lower Limb
Outcomes Assessment: Foot and Ankle Module; BFS � Bristol Foot Score; FFI-R � Revised Foot Function Index; FHSQ � Foot Health
Status Questionnaire; MFPDI � Manchester Foot Pain and Disability Index; PHQ � Podiatric Health Questionnaire; ROFPAQ � Rowan
Foot Pain Assessment.
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Caveats and cautions. This questionnaire does not eval-
uate the impact of foot health with regard to its impact on
the participant’s psychological state, social activities, or
self-esteem, all of which may influence quality of life and
patient satisfaction (3).

Clinical usability. This survey was designed for ortho-
pedists and health care professionals to validate and com-
pare results and clinical outcomes across studies (4). As
the AAOS-FAM is clinical in nature, few questions ad-
dress quality of life; however, by combining the AAOS-
FAM with the SF-36, the 2 instruments can be a means for
evaluating foot health–related quality of life (1). Further,
the AAOS-FAM, similar to several other foot-related pa-
tient-reported outcome measures, lacks an independent
review of the validity and lacks information regarding the
minimum detectable difference and minimum clinically
important difference, which limits its clinical usability.

Research usability. Most studies that have used the
AAOS-FAM have focused on outcomes assessment con-
cerning treatment of a particular condition (e.g., clubfoot
[5]) or of surgical method (e.g., Ilizarov method for tibial
nonunions [6]). However, because it was designed to mea-
sure clinical assessments, its usability for assessing popu-
lation-level or community-based foot and ankle health ap-
pears limited.

BRISTOL FOOT SCORE (BFS)

Description

Purpose. To assess the patient’s perception of the im-
pact of foot problems on everyday life (7).

Content. Questions relating to foot pain and concern,
footwear and general foot health, and mobility. There are 3
subscales: foot concern and pain (7 questions), footwear
and general foot health (4 questions), and mobility (3 ques-
tions) (7). Fourteen of the 15 questions are scored; the final
question is a statement of general health, which does not
add into the BFS.

Number of items. 15 questions.
Response options/scale. Each response option is as-

signed a score of 1 (best possible situation) to 3–6 (worst
possible situation, number dependent on number of re-
sponse options available) for each BFS survey question (7).

Recall period for items. 2 weeks.
Endorsements. None.
Examples of use. Target population is podiatric pa-

tients, and it has been used to study effects of nail fungus
treatment (8) and foot surgery (9).

Practical Application

How to obtain. Available in the original article (7).
Method of administration. Self-administered.
Scoring. Scores for each question are summed per a

provided scoring guide. Scores range from 15 (best possi-
ble situation) to 73 (worst possible situation). Within the
subscales, foot concern and pain scores range from 7–36,
footwear and general foot health scores range from 4–20,
and mobility scores range from 3–12.

Score interpretation. Lower scores indicate that the pa-
tient perceives fewer foot problems.

Respondent burden. 3–5 minutes to complete (7).
Administrative burden. Training consists of self-study

of the scoring documentation (7).
Translations/adaptations. English only.

Psychometric Information

Method of development. Topic-guided interviews with
podiatric patients (7).

Acceptability. Not reported.
Reliability. The survey developers noted a combined

Cronbach’s alpha of 0.90 for the BFS, and the Cronbach’s
alpha for the individual subscales was not reported. Test–
retest values from 36 patients over a 2-week wait-list pe-
riod were �0.83; test–retest reliability of the individual
subscales is unknown (7).

Validity. Content validity was evaluated by comparing
the BFS with a clinical evaluation using the United Bristol
Healthcare National Health Service Trust standard content
validity with the Chiropody Assessment Criteria Score in a
group of 54 podiatric patients (41 women and 13 men).
There was a negligible, nonsignificant correlation between
these scores with an r � 0.14, which suggests that these
measures reflect different outcomes (5).

Ability to detect change. Barnett et al showed a BFS
pre-post change of 1.2 � 7.1 for the 54 patients after 2
weeks of routine care. In 49 patients (25 women and 24
men), there was an 18.7 � 12.3 point pre-post change in
the 6 weeks following nail surgery in their BFS (P � 0.01)
(7). However, there are no independent studies determin-
ing the minimum detectable or minimum clinically impor-
tant difference.

Critical Appraisal of Overall Value to the
Rheumatology Community

Strengths. The BFS was developed based on patients’
perspectives of foot health and ailments, which provides it
better content validity for assessing complaints.

Caveats and cautions. Psychometric evaluation for the
BFS is limited, and there is no independent assessment of
its psychometric properties. The 3 subdomains (i.e., foot
concern and pain, footwear and general foot health, and
mobility) do not show construct validity against other foot
questionnaires or against a clinical assessment.

Clinical usability. The BFS was developed with focus
groups, but without an independent study of its psycho-
metric properties and without known values of the mini-
mum detectable or minimum clinically important differ-
ence. The clinical utility of the BFS may be limited.

Research usability. Campbell (10) suggests that because
the BFS was developed in a clinical setting, it is not as
useful for monitoring the change in foot health in popula-
tions with a low risk of foot ailments.
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REVISED FOOT FUNCTION INDEX (FFI-R)

Description

Purpose. To assess foot-related health and quality of
life.

Content. Questions to evaluate overall foot function,
foot health, and quality of life. The FFI-R has 4 subscales:
pain and stiffness (19 questions), social and emotional
outcomes (19 questions), disability (20 questions), and
activity limitation (10 questions). The FFI has 3 subscales:
pain (9 questions), disability (9 questions), and activity
limitation (5 questions).

Number of items. Long-form FFI-R consists of 68 ques-
tions. Shorter form has 34 questions that only assess foot
function, and it is not intended for analysis of subscales
(11). The original FFI consists of 23 items on 3 subscales
(12).

Response options/scale. FFI-R respondents answer on a
Likert scale of 1–5. Some items also contain a sixth possi-
ble response indicating that it is not applicable to the
respondent (11). FFI is scored on a visual analog scale
between verbal anchors representing extremes (12).

Recall period for items. 1 week.
Endorsements. None.
Examples of use. Patients with rheumatoid arthritis

(11), but it has also been used to assess orthotics outcomes
(13).

Practical Application

How to obtain. Available in original publication (11).
Method of administration. Self-administered.
Scoring. If the 68-question FFI-R is administered, an

index is calculated by summing responses and dividing by
the maximum possible score on each subscale to obtain
separate percentage scores for each. The 34-question FFI-R
is used to obtain an overall score of foot function (11). On
the FFI, visual scales are divided into 10 equal segments
and the respondents’ mark classified as a number between
0 and 9. Scores are then summed on subscales, and eval-
uated as a percentage of the highest possible score (12).

Score interpretation. Range of 0–100% on each sub-
scale, plus an overall percentage score. Higher scores in-
dicate worsening foot health and poorer foot-related qual-
ity of life on both the FFI-R and FFI (11,12).

Respondent burden. Less than 30 minutes to complete
(11).

Administrative burden. Self-study of the scoring docu-
mentation (11).

Translations/adaptations. FFI-R has 2 versions (long
form and short form); previous version is FFI (12).

Psychometric Information

Method of development. Adapted from information ob-
tained from previous survey, patient focus groups, and
foot specialists (11).

Acceptability. The questionnaire is written for an
eighth-grade reading level.

Reliability. The survey developers noted the FFI-R test–
retest person reliability was 0.96 and the item reliability

was 0.93. The developers also reported Cronbach’s alpha
of 0.93, 0.86, 0.93, and 0.88 for the pain, psychosocial,
disability, and functional limitation subscales, respec-
tively, indicating high internal reliability (11). The FFI
survey developers reported the FFI as having a high test–
retest reliability, with an intraclass correlation coefficient
(ICC) of 0.87 for the full questionnaire. Subscale ICCs were
0.69, 0.81, and 0.84 for the pain, disability, and activity
limitation subscales, respectively. Budiman-Mak et al re-
ported the FFI Cronbach’s alpha as 0.96 for the full ques-
tionnaire, with subscale alpha of 0.73, 0.93, and 0.95 for
the activity limitation, disability, and pain subscales, re-
spectively, indicating high internal reliability (12).

Validity. FFI-R results were compared to a 50-foot walk-
ing time (11,12). Significant correlation was observed be-
tween walk times and the FFI-R score (r � 0.31, P � 0.018).
The construct validity was also supported by the corre-
spondence of items considered to indicate low severity of
problems being associated with lower scores (indicating
better foot health and function) (11). Factor analysis of the
FFI showed overall construct validity, with all but 2 items
weighing into a single factor. Analysis with varimax
rotation also showed subscale validity, with all pain and
disability items separating into 2 factors, and activity
limitation items dividing between 2 additional factors.
Content validity was gauged by correlation with 50-foot
walk times and counts of painful joints. The FFI had a
moderate overall correlation of 0.48 and 0.53 when com-
pared to walk times and painful joint counts, respec-
tively (12).

Ability to detect change. Minimum detectable differ-
ence and minimum clinically important difference have
not been reported for the FFI-R. The pain and activity
limitation subscales of the FFI have been correlated to
changes in the number of painful joints over 6 months (r �
0.47, P � 0.002 and r � 0.34, P � 0.03, respectively). There
was no significant relationship observed between the dis-
ability subscale and the number of painful joints (r � 0.11,
P � 0.51) (12). In an independent study examining treat-
ment of plantar fasciitis in 175 patients, Landorf and Rad-
ford (14) found the minimally important difference on the
FFI was �0.5 points for activity limitation, �12.3 points
for pain, and �6.7 points for disability, with a total FFI
change of �6.5. Negative scores denoted improved foot-
related health.

Critical Appraisal of Overall Value to the
Rheumatology Community

Strengths. The FFI-R provides both a short and long
form, which provides the researcher an option of the level
of detail necessary.

Caveats and cautions. FFI-R is a questionnaire based on
the original FFI, seeking to address criticisms relating to
the original index’s basis, administrative issues, validity,
and psychometric properties (11,15). Though based on the
FFI, the FFI-R is a notably different survey in length,
construction, and content. While the FFI-R is the newer
survey, many researchers continue to use the older, more
established FFI. However, because the FFI and FFI-R are
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different, it is difficult to compare results between these
surveys.

Clinical usability. The FFI-R was developed through
patient and focus groups, but its validity, reliability, and
sensitivity to change have not been independently evalu-
ated. The FFI-R, similar to several other foot-related pa-
tient-reported outcome measures, lacks an independent
review of the psychometric properties and lacks informa-
tion regarding the minimum detectable difference and
minimum clinically important difference, which limits its
clinical usability.

Research usability. The FFI-R was developed from the
original FFI and a literature review, as well as focus groups
with foot specialists, interviews with foot specialists and
podiatric patients, and results from patient surveys (11).
As a result, the FFI-R is noted to be a well-developed
measure of foot health–related quality of life (16); how-
ever, because it is also a newer survey, there are fewer
independent studies evaluating its utility.

FOOT HEALTH STATUS QUESTIONNAIRE
(FHSQ)

Description

Purpose. To measure foot health related to quality of
life (17,18).

Content. Questions regarding foot health and its impact
on quality of life. There are 4 subscales: foot pain (4 ques-
tions), foot function (4 questions), footwear (3 questions),
and general foot health (2 questions).

Number of items. 13 questions.
Response options/scale. For the subscales of pain, func-

tion, and general foot health, a 5-point Likert scale of no
problems, pain, or limitations to severe problems, pain, or
limitations. Responses to footwear questions are on a
5-point bipolar Likert scale from strongly disagree to
strongly agree for statements regarding shoe fit, discomfort
wearing shoes, and shoewear available.

Recall period for items. 1 week.
Endorsements. None.
Examples of use. Used to assess the effects of footwear

(19) and orthotic interventions (20,21), and foot health in
the community (22), as well as in various podiatric clinical
populations (23–25).

Practical Application

How to obtain. Survey and scoring program are avail-
able through the FHSQ web site at URL: http://fhsq.home
stead.com/index.html. Its current price is AUS $150.

Method of administration. Self-administered.
Scoring. Dedicated FHSQ program scores question-

naires. When fewer than 50% of the responses for any one
scale are missing, the missing responses are assigned with
the average value of the completed questions for that scale
(17).

Score interpretation. Subscale scores are reported as 0
(poorest state of foot health) to 100 (optimal foot health).
Higher scores reflect better foot health and quality of life
(17,18).

Respondent burden. Less than 10 minutes to complete.
Administrative burden. Not reported.
Translations/adaptations. Original in English (17,18),

with translated versions in Brazilian Portuguese (26) and
Spanish (Valencian culture) (27).

Psychometric Information

Method of development. Content was developed with
input from focus groups of podiatric surgeons.

Acceptability. Not reported.
Reliability. The survey developers reported the FHSQ

Cronbach’s alpha for subscales was 0.85 (footwear), 0.86
(foot function), 0.88 (general foot health), and 0.88 (foot
pain) in a sample of 111 podiatric patients (18) and 0.89–
0.95 (individual alpha for each subscale not provided)
(17). These alphas were between the accepted 0.7–0.9
range (28). The survey developers noted the intraclass
correlations were 0.74 (footwear), 0.78 (general foot
health), 0.86 (foot pain), and 0.92 (foot function) for the
test–retest reliability of 72 patients who completed the
survey before and after a week of routine care, noting a
high reliability (18).

Validity. The survey developers assessed validity with
111 podiatric patients. The root mean standard error of
approximation was 0.08, which suggests a moderate fit of
the FHSQ to measure foot health related to quality of life
(29). The goodness-of-fit index, an absolute index of fit,
was 0.90, while the comparative fit index (CFI), a relative
measure of fit, was 0.96 (17). The CFI depends on the
average size of the correlations in the data, so a high value
suggests a high correlation between variables. The CFI was
above the recommended 0.95 cutoff (30), suggesting high
validity.

Ability to detect change. In an independent study ex-
amining treatment of plantar fasciitis in 175 patients, Lan-
dorf and Radford (14) found the minimally important dif-
ference for pain was 14 points (i.e., pain scores increased
by 14 points), for function was 7 points, and general foot
health was 9 points to denote improved foot-related
health. An independent study also evaluated the clinically
relevant responsiveness of the FHSQ foot function sub-
scale in 784 ethnically diverse older adults (31). In this
study, the FHSQ foot function subscale scores differed
between 3 groups of participants. Participants in one
group with minor foot pathology (e.g., hyperkeratosis and
nail pathology) had a mean FHSQ foot function subscale
score of 88.8. Participants who had a morphologic disorder
(e.g., hammertoes) had a mean FHSQ foot function sub-
scale score of 77.9. Participants in a third group with acute
disease (e.g., plantar fasciitis) had an average FHSQ foot
function subscale score of 53.9. The decrements of FHSQ
scores associated with an increasing number of foot disor-
ders in this study ranged between 10 and 20 points, similar
to the differences reported earlier. These results suggest
that the changes in foot function FHSQ subscores are clin-
ically relevant to poorer foot function as a result of an
increasing number of foot disorders (18,31).
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Critical Appraisal of Overall Value to the
Rheumatology Community

Strengths. The 4 subscales are representative of health
and health impact on quality of life and disability (32,33).
Moreover, the FHSQ has more psychometric data available
compared to others (16) and is used within a number of
research settings, despite its cost.

Caveats and cautions. Trevethan argues that better psy-
chometric analyses would allow for some questions to be
removed and could reduce the participant burden (15).
Further, this questionnaire does not evaluate the impact of
foot health with regard to its impact on the participant’s
psychological state, social activities, or self-esteem, all of
which may influence quality of life and patient satisfaction
(3).

Clinical usability. With known values of the minimal
important difference, as well as many of the psychometric
properties, the FHSQ is frequently used in clinical set-
tings.

Research usability. With high validity and an indepen-
dent study assessing minimal important differences, this
foot-related patient-reported outcome measure has well-
detailed psychometric properties and is one of the most
common foot surveys.

MANCHESTER FOOT PAIN AND DISABILITY
INDEX (MFPDI)

Description

Purpose. To measure disabling foot pain in the general
population (34).

Content. Questions of foot health as they relate to foot
pain, functional limitations, and self/body image. The
original survey has 3 subscales: functional limitation (10
questions), pain intensity (5 questions), and perception of
one’s appearance as a result of foot problems (2 questions)
(34). Menz et al performed an independent factor analysis
using a sample of 301 older adults in Australia, which
showed 4 subscales: functional limitation (7 questions),
activity restrictions (2 questions), pain (6 questions), and
concern over foot appearance (2 questions) (35). The Man-
chester-Oxford Foot Questionnaire (MOXFQ) showed 3
subscales from a factor analysis: walking/standing domain
(7 items), pain (5 questions), and social interactions (4
items) (36). The factor analysis by Cook et al noted 2
subscales: foot and ankle function (9 questions) and pain
and appearance (7 questions) (37).

Number of items. 17 questions in the original (34) or 16
questions after a separate item response theory analysis
(37). The MOXFQ also has 16 questions (36).

Response options/scale. Responses have 3 levels of se-
verity (never, sometimes, always), which are transformed
into numerical scores (and summed within each subscale).

Recall period for items. 1 month.
Endorsements. None.
Examples of use. Used as a general population survey of

adults and older adults (35) to evaluate disabling foot pain
(34,35,38) or hallux valgus surgery (36).

Practical Application

How to obtain. Available in the original publication
(34).

Method of administration. Self-administered or inter-
view (34).

Scoring. Items are summed per scoring guide of version
used (34–37). Original publication assigns the severity
level values of 1–3, corresponding to increasing severity
(34). Subsequent publications have also evaluated an over-
all score expressed as the sum of each subscale score or as
a percentage of the total possible outcome (35).

Score interpretation. The range varies depending on
the scoring technique used, and original survey used a 0–2
scale, yielding a score range of 0–34 (34). Cook et al and
Waxman et al used a 1–3 scoring for range of 17–51
(37,39). Higher scores correspond to more severe foot pain
and disability (34).

Respondent burden. Not reported.
Administrative burden. Self-study of the scoring docu-

mentation (34–37).
Translations/adaptations. Original is in English; Greek

(40), Italian (41), and Brazilian Portuguese (42) versions
have also been validated. The MOXFQ was developed
from the MFPDI to assess hallux valgus corrective surgery
(36). Cook et al performed a graded response item response
theory analysis to reduce the MFPDI by 1 less question
(37).

Psychometric Information

Method of development. Open-ended interviews with
32 patients who visited a foot clinic (34).

Acceptability. Not reported.
Reliability. Garrow et al (34) reported a Cronbach’s al-

pha of 0.99 (34), whereas an independent study noted it as
0.89 (35), indicating high reliability. Both research groups
stated the questionnaire has high consistency (no statistics
provided) with self-report of injury during separate patient
interviews in younger and older populations (34,35). In
the MOXFQ survey, Dawson et al reported Cronbach’s
alpha coefficients of 0.73, 0.86, and 0.92 for the social
interaction, pain, and walking/standing subscales, respec-
tively, when evaluating 100 hallux valgus surgery patients
(36). These Cronbach’s alpha coefficients were between
the accepted 0.7–0.9 range (28).

Validity. Content of the survey was generated with pa-
tient interviews, and the construct validated through the
comparison of responses from groups with known system-
atic differences in foot conditions. The criteria of the
MFPDI were also compared to similar items in the ambu-
lation subscale of the Function Limitation Profile Ques-
tionnaire. This comparison showed that items with similar
wording had a Cohen’s kappa of 0.48 and 0.50, and a much
lower kappa (0.17) for differently worded items (34). Co-
hen’s kappa is a measure of agreement with higher values
indicating better agreement, with moderate agreement
ranging from 0.4–0.6 and slight agreement �0.2 (43). The
functional limitation and activity restriction subscales
have been shown to be significantly correlated with the
Short Form 36 (SF-36) mental (r � 0.20, P � 0.04) and
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general (r � 0.21, P � 0.03) health subscales (35). The
Dawson et al study of 100 hallux valgus surgery patients
also assessed the MOXFQ validity (36). MOXFQ walking/
standing subscale was strongly associated (P � 0.001) with
the SF-36 physical functioning (Spearman’s correlation
r � 0.68), role physical (r � 0.58), and pain (r � 0.54)
domains, and with the SF-36 physical component sum-
mary score (r � 0.63). The MOXFQ was strongly associated
(P � 0.001) with the SF-36 pain subscale (r � 0.53).

Ability to detect change. The original MFPDI does not
have reported sensitivity, responsiveness, or minimal im-
portant difference data. The MOXFQ assessment of correc-
tive hallux valgus treatment does provide data regarding
the subscale minimally important differences. Dawson et
al noted the minimum clinically important differences
were 12.8 points (effect size 0.4), 4.6 points (effect size
0.2), and 20.3 points (effect size 0.8) for the walking/
standing, pain, and social interaction subscales, respec-
tively. In evaluating pain transition, receiver operating
characteristic curves provided cut points for the MOXFQ.
The suggested cut points were 14 points for the walking/
standing scale and 25 points for both the pain and social
interaction scales to indicate a minimally important
amount of change.

Critical Appraisal of Overall Value to the
Rheumatology Community

Strengths. MFPDI measures foot pain and functional
limitations from multiple perspectives and with multiple
questions, which provides an appropriate means for re-
ducing measurement error (44).

Caveats and cautions. The MFPDI provides only 2
questions for addressing footwear, and there are no ques-
tions regarding self/body image. Because footwear can af-
fect self/body image (45), this questionnaire may not cap-
ture the effects of footwear or footwear interventions from
the patient’s perspective.

Clinical usability. There are several different assess-
ment models and adaptations of the MFPDI developed.
However, within these surveys and scoring methods, only
the MOXFQ has minimally important differences noted in
populations with hallux valgus. The other adaptations
from the MFPDI should be further independently evalu-
ated for their minimum detectable difference and mini-
mum clinically important difference to improve their clin-
ical utility.

Research usability. Menz et al noted there were 4 sub-
scales instead of 3 for their population of older adults (35).
In an independent analysis of the 3 assessment models (3
domains in the Garrow et al original study [34], 4 subscales
in the Menz et al study of older adults [35], and 2 domains
of the Cook et al study [37]), the Garrow et al study per-
formed better (lower root mean square error of approxima-
tion [0.065], higher comparative fit index [0.949], and
higher normed fit index [0.943]) than the other 2 studies in
a survey of adults over age 50 (46). Therefore, the correct
scoring model should be evaluated relevant to the popu-
lation studied.

PODIATRIC HEALTH QUESTIONNAIRE (PHQ)

Description

Purpose. To measure foot-related health in podiatric
patient populations (47).

Content. Questions related to walking, foot health, foot
pain, worry about feet, and impact of the foot on quality of
life. Includes 7 subscales: walking, foot hygiene, nail care,
foot pain, worry about feet, and impact on quality of life,
with one question each and separate visual analog scale
(VAS) for current foot status.

Number of items. 6 questions and 1 VAS, for a total of 7
items.

Response options/scale. Each dimension has 1 question
related to it with 3 severity levels (no problems, some
problems, and severe problems). 20-cm VAS delineated
from 0–100.

Recall period for items. 1 day.
Endorsements. None.
Examples of use. PHQ has been used in podiatric pa-

tient populations with various foot ailments and systemic
diseases, such as rheumatoid arthritis and diabetes (47,48).

Practical Application

How to obtain. Available in the original article (47).
Method of administration. Self-administered.
Scoring. 6 dimensions are summed per scoring guide to

generate a single score ranging from 6–18.
Score interpretation. Higher scores indicate more se-

vere problems, and a higher VAS score indicates better
foot health. Scoring is categorical, based on the level of
severity (level 1 � no problems to level 3 � severe prob-
lems). The VAS is delineated from 0 (worst possible foot
health) to 100 (best possible foot health) for the response
item “How are your feet today?” (47).

Respondent burden. Not reported.
Administrative burden. Training of the podiatric staff

for the PHQ and clinical podiatric assessment is 2 hours
(47).

Translations/adaptations. English only.

Psychometric Information

Method of development. Consultation of podiatric man-
agers and podiatric clinicians (47).

Acceptability. Not reported.
Reliability. Unknown.
Validity. The survey developers validated the PHQ

against the generic health status assessment of the EuroQol
5-Domain instrument (EQ-5D) and an objective clinical
assessment in which a podiatrist objectively scored the
patient’s foot health from 1 (no foot problems) to 5 (severe
foot problems) (47). Comparing the PHQ to the clinical
podiatric assessment, the Goodman-Kruskal lambda for
the 2,038 patients for each dimension was: walking 0.15,
hygiene �0.09, nail care �0.24, foot pain 0.41, worry/
concern for feet 0.30, and impact on quality of life 0.31.
The PHQ was noted to be more robust in detecting foot-
related health than the EQ-5D when it was compared to the
clinical podiatric assessment (the subscale Goodman-
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Kruskal lambda ranged from 0.13–0.02) (47). Goodman-
Kruskal lambda is a measure of the proportional ability of
predicting the outcome for 1 categorical variable based on
a second categorical variable. For construct validity, the
PHQ subscales were correlated to the EQ-5D components
ranging from 0.58–0.14 using Kendal correlation coeffi-
cients, and the PHQvas and EQ-5Dvas had a 0.40 Kendal
correlation coefficient (47). These values suggest a low to
moderate correlation, suggesting that the PHQ and EQ-5D
detect different aspects of health.

Ability to detect change. In an independent study, Farn-
don et al used the PHQ to determine changes in foot status
over a 2-week period after a podiatric intervention of 1,047
patients in 8 podiatric clinics (48). In 2 weeks, they noted
a significant (P � 0.001) change in the PHQ dimension
scores and the PHQvas for their patients. The PHQ of the 6
dimensions decreased by 0.5 (95% confidence interval
[95% CI] 0.4–0.7). The PHQvas decreased by 0.7 (95% CI
0.6–0.9) using the PHQvas on a 0–10 scale (no pain to
worse pain). While they initially used a clinical assess-
ment to validate their PQH and PHQvas scores, in the
followup PQH assessment, there was no followup clinical
assessment to assess the validity of the change in scores.
Therefore, the minimum detectable difference and mini-
mum clinically important difference are both unknown.

Critical Appraisal of Overall Value to the
Rheumatology Community

Strengths. In terms of the number of survey questions,
the PHQ is one of the shortest foot-related patient-reported
outcome measures, which can limit the participant bur-
den.

Caveats and cautions. The PHQ is a 1 question per
domain measurement of foot health. This allows for pa-
tients and survey participants to quickly take the question-
naire; however, this may also increase measurement error
because there is no means of ensuring the question was
understood or was a representative answer of the impact of
foot health on the patient’s quality of life (44).

Clinical usability. Without known minimum detectable
difference and minimum clinically important difference,
the clinical utility of this survey is limited. Further, there
are no questions regarding foot function, orthotics, and

shoewear, all of which are important features of podiatric
treatment and evaluation.

Research usability. Perhaps due to the sparseness of
this survey with regard to the number and type of ques-
tions, this survey is not commonly used in research set-
tings.

ROWAN FOOT PAIN ASSESSMENT (ROFPAQ)

Description

Purpose. To evaluate chronic foot pain (49).
Content. Addresses the 3 pain dimensions: sensory, af-

fective (motivational), and cognitive (49,50). 3 subscales:
sensory (16 questions), affective (10 questions), and cog-
nitive (10 questions), with 3 additional questions used as
indicators of understanding.

Number of items. 39 questions.
Response options/scale. Each question has a Likert

scale from 1 (no foot pain or foot pain does not affect
patient) to 5 (extreme foot pain or foot pain significantly
affects patient). The subscale questions (i.e., sensory, af-
fective, and cognitive) are distributed throughout the ques-
tionnaire in lieu of being grouped by domain, and they
should be scored within each subscale (49). The 3 com-
prehension questions should be assessed to see if they are
similar.

Recall period for items. Unspecified.
Endorsements. None.
Examples of use. Podiatric patients with chronic foot

pain.

Practical Application

How to obtain. Available in the appendix of the original
article (49).

Method of administration. Self-administered.
Scoring. Scores within each subdomain are summed,

with the sensory domain score ranging from 16–80, and
the affective and cognitive domains ranging from 10–50.

Score interpretation. Higher scores suggest that foot
pain has a greater effect on the patient’s pain domains and
is less ideal for the patient. The 3 comprehension ques-
tions should have a 90% agreement; if comprehension

Table 1. Content of patient-reported foot health questionnaires*

Foot
pain

Foot
health

Foot
function

Functional
limitation/disability

Self-perception/
body image Psychological Social

Orthotics/
shoewear

AAOS-FAM Yes Yes Yes Yes – – – Yes
BFS Yes Yes – Yes Yes Yes Yes Yes
FFI-R Yes – – Yes – Yes Yes –
FHSQ Yes Yes Yes Yes – – – Yes
MFPDI Yes – – Yes Yes – – –
PHQ Yes Yes – Yes – Yes – –
ROFPAQ Yes – – Yes – Yes Yes –

* AAOS-FAM � American Academy of Orthopedic Surgeons Lower Limb Outcomes Assessment: Foot and Ankle Module; BFS � Bristol Foot Score;
FFI-R � Revised Foot Function Index; FHSQ � Foot Health Status Questionnaire; MFPDI � Manchester Foot Pain and Disability Index; PHQ �
Podiatric Health Questionnaire; ROFPAQ � Rowan Foot Pain Assessment.
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scores are less than 90%, the survey administrator should
have the patient retake the survey or verbally clarify the
statements since it may indicate either patient carelessness
or question misunderstanding.

Respondent burden. Mean completion time is 9 min-
utes (range 2–20 minutes) (49).

Administrative burden. Self-study of the scoring docu-
mentation (49).

Translations/adaptations. English only.

Psychometric Information

Method of development. Data from 6 focus groups and 2
semistructured interviews used to guide development
(49).

Acceptability. Reported Flesch reading ease score of
74.8, which is slightly better than average readability (49).

Reliability. Thirty-nine participants (26 women and 13
men) with foot pain for more than 1 year took the ROFPAQ
survey to assess reliability and validity measures. The
survey developer noted the internal consistency scores
were 0.90 (sensory), 0.81 (affective), and 0.87 (cognitive),
between the accepted values of 0.7 and 0.9 (49). The Spear-
man’s test–retest reliability coefficients were 0.88 (sen-
sory), 0.93 (affective), and 0.82 (cognitive) when partici-
pants took the ROFPAQ twice, 24 hours apart, indicating
high reliability.

Validity. Validity, the ability of the survey to detect
chronic foot pain over other types of pain, was supported
in that the survey distinguishes the effects of chronic foot
pain over headache pain. To measure convergent validity,
the ROFPAQ was compared to the Foot Function Index
(FFI) pain subscale (12); the Spearman’s correlation coef-
ficients between these scales were 0.88 (sensory), 0.69
(affective), and 0.70 (cognitive). As the subdomains of the
ROFPAQ were correlated to the FFI pain measure, the
author states that this suggests that the ROFPAQ measures
more than the sensory domain of pain (49). No indepen-
dent studies have examined the validity of the ROFPAQ.

Ability to detect change. Unknown.

Critical Appraisal of Overall Value to the
Rheumatology Community

Strengths. The ROFPAQ was designed and validated to
assess the 3 domains of foot pain, and it does evaluate pain
from multiple perspectives (sensory, affective [motiva-
tional], and cognitive).

Caveats and cautions. Since this survey was only de-
signed to assess foot pain, it does not measure the com-
monly associated features of foot pain (e.g., foot function,
foot health, and shoewear).

Clinical usability. The ROFPAQ was designed to mea-
sure the 3 dimensions of chronic foot pain; as a result, this
assessment does not model foot health on quality of life as
well as other questionnaires. Therefore, it is best suited for
assessing treatment modalities in podiatric clinical popu-
lations as opposed to community-based studies of foot
health.

Research usability. The ROFPAQ does not have an in-
dependent study of its psychometric properties, and the

survey is not commonly used, which limits the ability to
evaluate results across research and clinical populations.
Further, because the survey only measures foot pain with-
out regard to other commonly associated features of foot
pain (e.g., foot function, foot health, or shoewear), it sug-
gests that including a separate survey or set of questions
regarding these aspects may be necessary to fully evaluate
the role of foot pain on the participant’s life.

DISCUSSION

This review has described several of the instruments used
to measure foot-related patient-reported outcome mea-
sures in adults. Table 1 lists the content comparisons of
these foot health questionnaires. Currently, the area of foot
health and foot function is garnering greater attention in
the rheumatology community. Thus, there is a great need
for valid and reliable instruments and surveys to measure
foot health. However, many of the foot-related patient-
reported outcome measures have limited evidence regard-
ing their validity and responsiveness to change, limiting
their use in clinical intervention and population studies. It
is important to note that this review is limited to instru-
ments primarily used in adults, and further work is needed
to include pediatric measures. Future work should evalu-
ate the psychometric properties and clinical utility of
these foot-related patient-reported outcome measures.
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