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Introduction: Adequate foot function is paramount in daily activities, yet the incidence of foot fractures 

shows a rising trend. Patient-reported outcome measures are increasingly used for research; however, 

the use of a wide variety of available instruments is undesirable. In the current study, an overview is 

provided of patient-reported outcome measures used in clinical research evaluating outcomes of foot 

fractures. Tools are provided to choose the most adequate instrument in future research. 

Methods: To identify the instruments, a systematic review was performed using PubMed, Embase, and 

the Cochrane Library. Articles published since 20 0 0, reporting on traumatic foot fractures and/or their 

posttraumatic sequelae, and using a minimum of one condition- or region-specific patient-reported out- 

come measure were included. Forty-nine instruments were identified, used 636 times collectively. These 

instruments were evaluated on frequency of use, bones or joints analyzed with the instruments, the type 

and amount of contained items, and existing literature on their psychometric properties. 

Results: The American Orthopaedic Foot and Ankle Society Ankle-Hindfoot Scale was used predominantly 

(AOFAS Ankle-Hindfoot Scale; n = 243, 38.2%), followed by the Maryland Foot Score (n = 90, 14.2%). 

Twenty-seven instruments were included for further analysis. The majority included questions on mobil- 

ity (27/27) and pain (24/27). Tools to select an adequate instrument for new research are presented in 

the appendices. 

Discussion: Controversy surrounds the AOFAS Ankle-Hindfoot Scale as other authors have found that its 

psychometric properties, indicating it measures what it is supposed to measure adequately, are flawed. 

Conclusion: A multitude of specific patient-reported outcome measures concerning foot fractures exists. 

Furthermore, the predominantly used instrument is deemed insufficient regarding quality as found by 

other studies. A valid, reliable, and responsive patient-reported outcome measure for clinical research on 

foot fractures is necessary. The most adequate existing ones for future research on different topics can be 

found through the tools provided. 

© 2022 The Authors. Published by Elsevier Ltd. 

This is an open access article under the CC BY-NC-ND license 

( http://creativecommons.org/licenses/by-nc-nd/4.0/ ) 
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The patient’s voice as a treatment outcome measure is an in- 

reasingly popular endpoint in research [ 1 , 2 ]. Patient-reported out- 
Abbreviations: PROM, Patient-reported outcome measure; AOFAS, American Or- 

hopaedic Foot and Ankle Society; VAS, Visual analogue scale. 
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ome measures (PROMs) obtain the patient’s perspective through 

elf-completion of questionnaires querying their views on symp- 

oms, functional status, and health-related quality of life [3] . These 

ROMs assure that, when correctly used in research, the means 

f obtaining subjective data is standardized and literature can be 

arnestly compared [2] . 

Particular relevance for PROMs arises when symptoms, func- 

ionality, and well-being are main areas of concern [4] . This is the 

ase in trauma surgery since an individual’s well-being is suddenly 
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Table 1 

Definitions. 

Foot fractures All fractures – including avulsion fractures and 

excluding pure ligamentous injury – distal of the 

talocrural joint. 

PROM An outcome instrument where half or more of the 

items are patient-completed. 

Generic A PROM designed to be used by any one individual to 

measure a general construct (e.g. (health-related) 

quality of life, satisfaction, or general pain score). 

Specific A PROM designed to be used within a specific 

domain, directed at specific conditions or diseases 

( condition-specific , also called disease-specific ), 

pathology, or anatomical area ( region-specific ), and 

evaluating functional outcome. 

Psychometrics The study of psychological measurement. 

Validity Whether an instrument measures what it is intended 

to measure. 

Reliability Whether the instrument results are consistent while 

measuring an unaltered state at different times. 

Responsiveness Whether the instrument results adequately reflect a 

changed state. 
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ltered by restricted functionality and often pain. Especially the 

oot is a notably interesting region, as patient’s activities of daily 

iving stand or fall depending on their foot function [5] . Traumatic 

njury of the foot is not uncommon; the incidence of foot fractures 

n the Netherlands was 226 per 10 0.0 0 0 inhabitants in 2012, and

howed an increasing trend [6] . 

However, a major problem arises when exploring previous re- 

earch on the optimal treatment of foot fractures from the past de- 

ennia. In 2004, Button et al determined which PROMs were used 

n the foot and ankle literature and attempted to identify those 

hich were proven to be valid, reliable and responsive ( Table 1 )(7). 

nstead, they concluded that for none of the examined instruments 

his was the case and emphasized the need for a satisfactory one. 

our similar studies concluded that a considerable variety of in- 

truments is used in the foot and ankle literature [8–11] . This is 

ndesirable, especially when the use of different instruments re- 

tricts adequate comparison of studies in reviews or meta-analyses 

 9 , 10 ]. However, four of the five studies only conducted searches

n specific journals instead of using extensive search engines, and 

one provided practical tools to aid in the selection of optimal 

ROMs. Furthermore, an update is needed to determine whether 

ew instruments have been developed in response to these stud- 

es. 

Hence, this study aims to provide an updated overview of the 

ROMs used to evaluate traumatic foot fractures and their seque- 

ae using an extensive search strategy. The overview includes fre- 

uency of use, item characteristics, and evaluation of the instru- 

ent’s psychometric properties. Provided tools give an indication 

f the most adequate existing PROM for new research. These find- 

ngs may aid the selection or development of a high-quality PROM 

hat can be used in a standardized fashion – facilitating inter-study 

omparison and interpretation – for research on functional out- 

omes of traumatic foot fractures and/or their sequelae. 

ethods 

This review was performed according to the Preferred Reporting 

tems for Systematic Reviews and Meta-analyses (PRISMA) guide- 

ines [12] . A published protocol for this review does not exist, how- 

ver, a protocol was established prior to conducting the study. This 

s not a standard systematic review of interventions, more an ob- 

ervation of current research practice through a systematic search 

f available literature. Hence, Risk of Bias tools generally do not ap- 

ly seamlessly. The ICROMS ‘Integrated quality criteria for review 
2367 
f multiple study designs’ was used to assess this study itself (Ap- 

endix I). Ethical committee approval was not necessary. 

earch strategy and selection criteria 

All consecutive original articles reporting on traumatic foot 

ractures and/or their posttraumatic sequelae and using a mini- 

um of one PROM ( Table 1 ) to assess functional outcomes were 

ncluded. One reviewer (T.A.B.) searched PubMed, Embase and the 

ochrane Library for articles published between January 1 st , 20 0 0 

nd December 31 st , 2020. The search syntax including Boolean op- 

rators is provided in Appendix II. No filters were used. Articles 

ere screened twice on two separate occasions by one reviewer 

T.A.B.) on title and abstract. If available, potentially eligible ar- 

icles were screened on full text if they were in English, Span- 

sh, German, French, or Dutch. Study protocols, case reports, e- 

osters, and supplements of any language were included provided 

hat the used instrument was specified clearly in the English ab- 

tract. Meta-analyses, reviews, and letters were excluded. Studies 

hat combined foot fractures with ankle fractures were included. 

owever, studies not aimed at foot fractures (i.e., an exception- 

lly broad domain or outcomes not directed at foot function) were 

ot included. Articles only using generic or unclassifiable specific 

ROMs were excluded. Uncertainties were discussed with a second 

ndependent reviewer (D.P.J.S.). 

ata extraction 

The following data was extracted in a piloted data extraction 

orm: identified PROMs (concerning relevant condition- or region- 

pecific PROMs, and, where applicable, accompanying generic 

ROMs); publication year; which bones and joints of the foot 

ere the subject of analysis (calcaneus, talus, os naviculare, os 

uboid, ossa cuneiformia, ossa metatarsalia, phalanges, Lisfranc 

oint, Chopart joint, or, when unspecified: forefoot, midfoot, hind- 

oot and/or entire foot); and whether the ankle was also analyzed. 

rticles were not judged on further content, quality, or bias, as this 

as beyond the scope of our study. PROMs used for outcomes on 

ubtalar fusions were categorized as analyzing the hindfoot and 

nkle. A Visual Analogue Scale (VAS) for pain was categorized as 

ontaining one single item if the authors had not reported its back- 

round and it concerned a scale of 0 or 1 (no pain) to 10 (worst

ain) [13] . When it was unspecified which of the AOFAS scales was 

sed, the scale was deduced by the bones and joints analyzed, if 

ossible. 

Subsequently, the extracted condition- or region-specific PROMs 

hemselves were analyzed if they had been used more than once. 

xclusion criteria were unpublished PROMs or unavailability of the 

nstrument. All original articles initially presenting the instruments 

ere located through reference screening. Data was recorded on 

ublication year, population, validation, reporting individual (pa- 

ient only or patient and physician), total number of items, and 

tem themes. For data on validation, a separate search was con- 

ucted per PROM on January 13 th , 2021. The search syntax format 

s available in Appendix II. 

efinitions and analysis 

Adopted definitions are reported in Table 1 . Results are pre- 

ented by descriptive statistics, tabular overviews, and a matrix. 

he PROM mode is presented. Numerical data are presented as fre- 

uencies with percentages. Analyses were performed using an au- 

omated setup with built-in data validations in Microsoft Excel 64- 

its (16.0.13426.20352). 
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Fig. 1. Flowchart of the articles included for PROM extraction and, subsequently, PROMs included for further analysis. PROM = patient-reported outcome measure. 
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earch 

The search yielded 2481 results. After removal of duplicates, a 

otal of 2234 articles were screened based on title and abstract or 

ull text. Of these, 481 articles met the inclusion criteria and used 

t least one condition- or region-specific PROM (n = 282) or a spe- 

ific and generic PROM simultaneously (n = 199). A flowchart is 

rovided in Fig. 1 . 

requency of use 

Collectively, a total of 49 unique condition- or region-specific 

ROMs or modifications were used. They were administered 636 

imes between the years 20 0 0 and 2020, accompanied by generic 

ROMs in 199 cases. Of these specific instruments, 30 were used 

ore than once. The Foot and Ankle Disability Index (FADI; used 

ix times) is an unpublished precursor of the Foot and Ankle Abil- 
2368 
ty Measure (FAAM) and was thus excluded. The Merle d’Aubigné

unctional Score Foot Modification (used twice) and the Zhang Tie- 

iang’s Foot Score (used thrice) were unavailable. The 27 remaining 

ncluded PROMs are provided in Appendix III. 

The instrument used most often was the American Orthopaedic 

oot and Ankle Society (AOFAS) Ankle-Hindfoot Scale (n = 243, 

8.2%), followed by the Maryland Foot Score (MFS; n = 90, 14.2%), 

he AOFAS Midfoot Scale (n = 82, 12.9%), and the Foot Function 

ndex (FFI; n = 47, 7.4%) [14–16] . Combined, the two AOFAS scales 

ere used in 53% of research in the last two years. The adminis- 

ration of PROMs in research on foot fractures and/or their post- 

raumatic sequelae shows an increasing trend ( Fig. 2 ). The Olerud- 

olander Score (publication in 1984), Lower Extremity Function 

cale (publication in 1999), Foot and Ankle Outcome Score (FAOS; 

ublication in 2001), FAAM (publication in 2005), three adapted 

FI’s, and the Manchester-Oxford Foot Questionnaire (MOXFQ, pub- 

ication in 2006) were used solely during the past 8 years [17–21] . 

hen plotted against the relative amount used per year, only the 

FI, MOXFQ, FAOS, Visual Analogue Scale Foot and Ankle showed a 
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Fig. 2. Trend in time showing the amount of research conducted with condition- or region-specific PROMs ( n shown in green). (For interpretation of the references to color 

in this figure legend, the reader is referred to the web version of this article.) 
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Fig. 3. Visualization of bones and joints analyzed (n = 502; the ankle was added 

in 27 cases) by the 49 specific PROMs extracted in this study as a percentage of 

the total research conducted on foot fractures (n = 481 included articles). Percent- 

ages may overlap due to articles reporting on multiple bones, joints, and/or regions. 

Analyses were only classified per region when bones and joints were unspecified in 

the article using the specific PROM. 
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ecent rising trend in terms of frequency of use out of all specific 

ROMs. 

ones and joints analyzed 

Together, all 49 specific PROMS evaluated bones and joints 

f the foot 502 times. The calcaneus was analyzed most often 

n = 282 articles, 58.6% of included research articles), followed by 

he talus (n = 64, 13.3%) and the Lisfranc joint (n = 63, 13.1%)

 Fig. 3 ). The ossa cuneiformia and phalanges were not analyzed 

ith specific PROMs. The ankle was included in the analysis in 27 

rticles (5.6%). 

nstrument data 

Of the 27 PROMs included for further analysis (Appendices II 

nd III), 20 were completely patient-reported and five were both 

atient- and physician-reported. Two instruments cannot be cat- 

gorized as such, as the initial publishing article did not specify 

he reporting individual for ambiguous items [ 15 , 22 ]. The amount 

f items each PROM contained ranged from four (AOFAS Ankle- 

indfoot Scale, Subjective component) to 116 (Musculoskeletal 

unction Assessment) [ 14 , 23 ]. All instruments included questions 

n mobility and the vast majority also included pain (24/27). An 

verview matrix presenting the types of questions for each instru- 

ent is provided in Appendix IV. 

The systematic search for studies assessing psychometric prop- 

rties or translations of the included PROMs yielded 7781 re- 

ults; 255 studies were included. One additional article was found 

hrough reference screening and included. A summary is reported 

n Appendix III and a detailed overview is available in Appendix V. 

ROM selection tools 

The overview in Appendix V is accompanied by Fig. 4 , a PROM 

election flow diagram. Together, they can be used to select an ad- 

quate PROM for any foot fracture research. An example of how to 

se this framework is presented in the following paragraph. 

A hypothetical study is set up in the Netherlands with the fol- 

owing aim: to compare long-term patient-reported outcomes of 

pen surgical treatment for Lisfranc fractures and/or dislocations 

etween two different surgical treatment options. Fig. 4 states that 

rst all available PROMs must be identified. In this case, they are 
2369 
epresented in Appendix V and no new PROMs have been pub- 

ished since then. The ones that have been evaluated on their 

sychometric properties are of interest. The current population is 

atients with acute Lisfranc injuries that are managed surgically. 

ince Appendix III shows that none of these instruments is specif- 

cally designed for this population, Appendix V is consulted to de- 

ermine whether a later validation study was performed to include 

his population. This is not the case. Therefore, a broader popu- 

ation including that of the current study is considered: trauma 
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Fig. 4. PROM selection flow diagram. The use of suboptimal PROMs might result in the instrument not measuring the intended outcome. Note that for establishing the 

adequacy of eligible PROMs, Appendix IV of this review may be useful. 
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atients undergoing foot surgery. The options that have validated 

ranslations in Dutch are: LEFS, FAOS, FAAM, MOXFQ, and SMFA. 

he SMFA and LEFS are quite broad and have not been validated 

or foot trauma. Although the MOXFQ is validated for a variety 

f foot and ankle surgeries, this is not within a trauma popula- 

ion. The FAOS has a weak validation for posttraumatic ankle os- 
2370 
eoarthritis, but has not been evaluated to be validated or reliable 

or foot fractures or surgery. It is, however, responsive in patients 

ith hindfoot and ankle surgery. The FAAM has not been validated 

or foot fractures specifically, but it has been validated for their 

osttraumatic sequelae. Furthermore, it correlates with other mea- 

ures in foot and ankle trauma. In this case the FAAM or FAOS 
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ould be chosen and, since they are both not ideal, the limitations 

an be presented in the discussion. 

iscussion 

This study aimed to provide an overview of the PROMs used in 

linical research evaluating PROs of traumatic foot fractures and/or 

heir sequelae. Many different PROMs were utilized in the litera- 

ure. The PROMs reported to be used most often were the AOFAS 

nkle-Hindfoot Scale, MFS, AOFAS Midfoot Scale, and FFI, respec- 

ively. This research supports previous study outcomes stating that 

he AOFAS Ankle-Hindfoot Scale is the most popular PROM used in 

ll foot and ankle literature to date [7–10] . Additionally, it confirms 

he same is true for literature on foot fractures specifically. Further- 

ore, the calcaneus, talus, Lisfranc joint, and the ossa metatarsalia 

ere analyzed most often. Curiously, this does not directly reflect 

he incidence of these fractures [24] . It may, however, explain why 

he AOFAS Ankle-Hindfoot Scale is the most popular AOFAS scale. 

Some inconsistencies between intention and practice were 

oted. Firstly, as the name suggests, a patient-reported outcome 

s a report of any aspect of a patient’s health status that comes 

irectly from the patient. However, literature upholds a broader 

efinition, as the MFS and AOFAS scales are generally accepted 

s PROMs despite being partially physician-completed [ 7–10 , 14 , 15 ].

hile this is debatable, it is reflected in the definition we adopted 

or this review. Secondly, articles that used PROMs in their research 

ften neglected to cite the article publishing the PROM. Thirdly, 

t least two instruments (AOFAS Ankle-Hindfoot Scale and Olerud- 

olander Score) were used multiple times to evaluate outcomes 

hey were not designed and validated for. An example is an arti- 

le on Lisfranc injuries where the AOFAS Ankle-Hindfoot was used 

25] . This could raise the question whether a PROM designed for 

 wide array of indications or a larger region than solely the foot 

s useful for research on foot fractures. Fourthly, unpublished mea- 

ures are being used and revised versions intended to replace the 

riginal are not. Confirmed by the first author (RobRoy L. Martin, 

hD, PT, CSCS), this is the case for the FADI, the unpublished pre- 

ursor of the FAAM. It is also the case for the FFI, which has been

sed 44 times since the publication of its revised version, which 

as only been used twice [26] . Lastly, although disputably not an 

nconsistency, scores are being used where the original article does 

ot report on the development of the instrument, such as the 

FS [ 15 , 22 , 27 , 28 ]. We showed an increase in research conducted

n foot fractures and/or their sequelae. This means the choice in 

ROMs used is becoming exceedingly important. 

The current study shows undesirable PROM trends both con- 

erning quality and quantity. In a survey, many doctors perceived 

he frequently used AOFAS scales to be validated [29] . However, to 

ate, they have not been proven to be adequately valid, reliable, 

nd responsive [ 4 , 30 ]. This was concluded in a recent systematic

eview performed by Jia et al, who found that the studies evalu- 

ting these scales were of poor quality [30] . Guyton discussed the 

heoretical limitations of the instruments, for example how a mi- 

or change in response has a drastic effect on the total score [31] .

sychometric properties are considered crucial for PROMs as they 

eflect the instruments capacity to adequately measure what it is 

upposed to. The failure to do so has caused the scientific com- 

unity to question these scales [ 10 , 31–35 ]. The AOFAS disclosed a

osition statement in 2018 regarding PROMs, stating that instru- 

ents should be chosen based on consistent evidence of good per- 

ormance [2] . They declared not to endorse the use of AOFAS scales 

ue to insufficient validity and reliability. Regrettably, it is still the 

ost common instrument used since publication of the position 

tatement. Concerning quantity, the current study found that 49 

ondition- and region-specific PROMs were used in the foot frac- 

ure literature over the last 21 years. Although research on various 
2371 
ndications might call for the existence of various instruments, the 

urrent study only focused on traumatic foot fractures and/or their 

equelae. Thus, it would not be expected to bring to light such 

 large collection. A universally used instrument would facilitate 

he comparison of different studies on treatment outcomes of foot 

ractures [ 2 , 9 , 10 ]. 

In the current study, most articles using PROMs only used a 

ondition- or region-specific type. It was chosen to exclude generic 

ROMs, as the conceptual framework would not have been di- 

ected at any specific indication. Thus, the instrument might not 

e as sensitive to the condition’s severity and will be affected 

ore by other conditions [36] . However, this does not mean that 

eneric PROMs should be omitted when studying functional out- 

omes. Kantz et al and Bombardier et al showed that simultane- 

us use of specific and generic PROMs has a complementary effect 

 36 , 37 ]. In our results, 199 studies indeed used both types. Van

er Vliet suggested the use of an Olympic Model, where a spe- 

ific PROM, generic PROM, injury factors, patient expectations, and 

hysician’s judgement are all combined for comprehensive out- 

ome evaluation [38] . Outcomes are never determined by a single 

actor type, which should be reflected in a multifactorial outcome 

nalysis. Thus, we favor the use of the Olympic Model, including a 

ondition- or region-specific PROM containing all main item types 

entioned in Appendix IV. This Olympic Model should not only be 

sed in research, but also in clinical practice. 

To our knowledge, this is the first systematic review investi- 

ating the use of PROMs in the foot fracture literature. Another 

trength is the overview of these PROMs provided and the PROM 

election flow diagram ( Fig. 4 ), which may aid future researchers in 

he selection of the instrument used in their studies. By including 

rey literature, e.g., protocols, e-posters, and supplements, publica- 

ion bias was reduced. Limitations include a bias based on chronol- 

gy, where recently developed instruments might have been unde- 

ected or excluded. A relatively new mode of administration that is 

merging, the Computerized Adaptive Test, is an example of a po- 

entially promising instrument type in this technology-based era 

hat was not assessed in this review [39] . Secondly, when unspec- 

fied which of the AOFAS scales were used, the scale was deduced 

y the bones and joints analyzed, if possible, potentially categoriz- 

ng the use of these scales unjustly. However, we do not expect this 

o have influenced the results significantly. Lastly, the frequency of 

ROM use was not corrected for the analysis frequency of a spe- 

ific indication or anatomical region of the foot. The analysis was 

f a predominantly quantitative nature. 

In conclusion, a vast variety of PROMs is being used for the 

valuation of foot fractures and their postoperative sequelae, the 

ost frequently used PROM being the deemed insufficient AO- 

AS Ankle-Hindfoot Scale. We argue that the AOFAS scales should 

ot be used any longer in new research. To allow comparison be- 

ween studies, it could exclusively be used alongside another spe- 

ific PROM to bridge the coming years. We strongly advocate the 

onsistent use of one or few valid, reliable, and responsive spe- 

ific PROM(s) combined with a generic PROM, injury factors, pa- 

ient expectations, and physician’s judgment for clinical research 

n foot fractures, standardizing research and facilitating inter-study 

omparison. Future research should focus on finding this much- 

eeded PROM, either through development or by continuing to test 

he validity, reliability, and responsiveness of the PROMs included 

or analysis in this study. To select the most appropriate existing 

ROM for new research, our tools and overviews can be used. 

unding statement 

This research received no specific grant from any funding 

gency in the public, commercial, or non-profit sectors 



T.A. Berk, D.P.J. Smeeing, Q.M.J. van der Vliet et al. Injury 53 (2022) 2366–2372 

D

a

t

S

f

R

 

 

 

 

 

 

 

 

 

 

[  

 

 

 

 

 

 

[  

[  

[  

[  

[

[  

[  

[

[  

[  

[  

[

[

[

 

[  

[  

[  

[  

[

[  
eclarations of Competing Interest 

No conflicts of interest related to this manuscript. Dr. Heng is 

 consultant for Zimmer-Biomet, Inc. serving on their Global Infec- 

ion Advisory Board. 

upplementary materials 

Supplementary material associated with this article can be 

ound, in the online version, at doi: 10.1016/j.injury.2022.03.049 . 

eferences 

[1] Vodicka E , Kim K , Devine EB , Gnanasakthy A , Scoggins JF , Patrick DL . Inclusion

of patient-reported outcome measures in registered clinical trials: Evidence 
from ClinicalTrials.gov (2007-2013). Contemp Clin Trials Jul 2015;43:1–9 . 

[2] Kitaoka HB , Meeker JE , Phisitkul P , Adams SBJ , Kaplan JR , Wagner E . AOFAS
position statement regarding patient-reported outcome measures. Foot Ankle 

Int Dec 2018;39(12):1389–93 . 
[3] Black N . Patient reported outcome measures could help transform healthcare. 

BMJ Jan 2013;346:f167 . 

[4] Frost MH , Reeve BB , Liepa AM , Stauffer JW , Hays RD . What is sufficient evi-
dence for the reliability and validity of patient-reported outcome measures? 

Value Heal J Int Soc Pharmacoeconomics Outcomes Res 2007;10(2):S94–105 
Suppl . 

[5] Zelle BA , Brown SR , Panzica M , Lohse R , Sittaro NA , Krettek C , et al. The impact
of injuries below the knee joint on the long-term functional outcome follow- 

ing polytrauma. Injury 2005;36(1):169–77 . 

[6] Beerekamp MSH , de Muinck Keizer RJO , Schep NWL , Ubbink DT , Panne-
man MJM , Goslings JC . Epidemiology of extremity fractures in the Netherlands. 

Injury Jul 2017;48(7):1355–62 . 
[7] Button G , Pinney S . A meta-analysis of outcome rating scales in foot and ankle

surgery: is there a valid, reliable, and responsive system? Foot Ankle Int Aug 
2004;25(8):521–5 . 

[8] Hasenstein T , Greene T , Meyr AJ . A 5-year review of clinical outcome mea-

sures published in the journal of the american podiatric medical associa- 
tion and the journal of foot and ankle surgery(R). J Foot Ankle Surg. May 

2017;56(3):519–21 . 
[9] Hunt KJ , Hurwit D . Use of patient-reported outcome measures in foot and an-

kle research. J Bone Joint Surg Am Aug 2013;95(16):e118 1-9 . 
[10] Shazadeh Safavi P , Janney C , Jupiter D , Kunzler D , Bui R , Panchbhavi VK . A

systematic review of the outcome evaluation tools for the foot and ankle. Foot 

Ankle Spec Oct 2018:1938640018803747 . 
[11] Hijji FY , Schneider AD , Pyper M , Laughlin RT . The popularity of out-

come measures used in the foot and ankle literature. Foot Ankle Spec Feb 
2020;13(1):58–68 . 

12] Moher D , Liberati A , Tetzlaff J , Altman DG . Preferred reporting items
for systematic reviews and meta-analyses: the PRISMA statement. BMJ Jul 

2009;339:b2535 . 
[13] Hildebrand KA , Buckley RE , Mohtadi NG , Faris P . Functional outcome mea-

sures after displaced intra-articular calcaneal fractures. J Bone Joint Surg Br 

Jan 1996;78(1):119–23 . 
[14] Kitaoka HB, Alexander IJ, Adelaar RS, Nunley JA, Myerson MS, Sanders M. Clin- 

ical rating systems for the Ankle-Hindfoot, Midfoot, Hallux, and Lesser Toes. 
Foot Ankle Int 1994;15(7):349–53. [Internet]Available from http://journals. 

sagepub.com/doi/10.1177/107110079401500701 . 
[15] Sanders R , Fortin P , DiPasquale T , Walling A . Operative treatment in 120 dis-

placed intraarticular calcaneal fractures. Results using a prognostic computed 

tomography scan classification. Clin Orthop Relat Res May 1993(290):87–95 . 
[16] Budiman-Mak E , Conrad KJ , Roach KE . The Foot Function Index: a measure of

foot pain and disability. J Clin Epidemiol 1991;44(6):561–70 . 
[17] Roos EM , Brandsson S , Karlsson J . Validation of the foot and ankle

outcome score for ankle ligament reconstruction. Foot ankle Int Oct 
2001;22(10):788–94 . 
2372 
[18] Martin RL , Irrgang JJ , Burdett RG , Conti SF , Van Swearingen JM . Evidence of
validity for the Foot and Ankle Ability Measure (FAAM). Foot Ankle Int Nov 

2005;26(11):968–83 . 
[19] Binkley JM , Stratford PW , Lott SA , Riddle DL . The Lower Extremity Functional

Scale (LEFS): scale development, measurement properties, and clinical applica- 
tion. North American Orthopaedic Rehabilitation Research Network. Phys Ther 

Apr 1999;79(4):371–83 . 
20] Dawson J , Coffey J , Doll H , Lavis G , Cooke P , Herron M , et al. A patient-based

questionnaire to assess outcomes of foot surgery: validation in the context of 

surgery for hallux valgus. Qual Life Res Sep 2006;15(7):1211–22 . 
21] Olerud C , Molander H . A scoring scale for symptom evaluation after ankle frac-

ture. Arch Orthop Trauma Surg 1984;103(3):190–4 . 
22] Myerson MS , Fisher RT , Burgess AR , Kenzora JE . Fracture dislocations of the

tarsometatarsal joints: end results correlated with pathology and treatment. 
Foot Ankle Apr 1986;6(5):225–42 . 

23] Martin DP , Engelberg R , Agel J , Snapp D , Swiontkowski MF . Development of a

musculoskeletal extremity health status instrument: the Musculoskeletal Func- 
tion Assessment instrument. J Orthop Res Mar 1996;14(2):173–81 . 

24] Court-Brown CM , Caesar B . Epidemiology of adult fractures: A review. Injury 
2006;37:691–7 . 

25] Qiao Y, Li J, Shen H, Bao H, Jiang M, Liu Y, et al. Comparison of arthrodesis and
non-fusion to treat lisfranc injuries. Orthop Surg Feb 1 2017;9(1):62–8 [Inter- 

net]Available from. doi: 10.1111/os.12316 . 

26] Budiman-Mak E , Conrad K , Stuck R , Matters M . Theoretical model and
rasch analysis to develop a revised foot function index. Foot Ankle Int 

2006;27(7):519–27 . 
27] Crosby LA , Fitzgibbons T . Computerized tomography scanning of acute intra-ar- 

ticular fractures of the calcaneus. A new classification system. J Bone Joint Surg 
Am Jul 1990;72(6):852–9 . 

28] Paley D , Hall H . Intra-articular fractures of the calcaneus. A critical analysis of

results and prognostic factors. J Bone Joint Surg Am Mar 1993;75(3):342–54 . 
29] Lau JTC , Mahomed NM , Schon LC . Results of an Internet survey determining

the most frequently used ankle scores by AOFAS members. Foot Ankle Int Jun 
2005;26(6):479–82 . 

30] Jia Y , Huang H , Gagnier JJ . A systematic review of measurement proper-
ties of patient-reported outcome measures for use in patients with foot or 

ankle diseases. Qual Life Res Int J Qual Life Asp Treat Care Rehabil Aug 

2017;26(8):1969–2010 . 
31] Guyton GP . Theoretical limitations of the AOFAS scoring systems: An analysis 

using Monte Carlo modeling. Foot Ankle Int 2001;22(10):779–87 . 
32] SooHoo NF, Vyas R, Samimi D. Responsiveness of the Foot Function Index, AO- 

FAS Clinical Rating Systems, and SF-36 after foot and ankle surgery. Foot An- 
kle Int [Internet] 2006;27(11):930–4. Available from http://www.embase.com/ 

search/results?subaction=viewrecord&from=export&id=L44672474 . 

33] Baumhauer JF , Nawoczenski DA , DiGiovanni BF , Wilding GE . Reliability and 
validity of the American Orthopaedic Foot and Ankle Society Clinical Rat- 

ing Scale: a pilot study for the hallux and lesser toes. Foot Ankle Int Dec
2006;27(12):1014–19 . 

34] Madeley NJ , Wing KJ , Topliss C , Penner MJ , Glazebrook MA , Younger AS . Re-
sponsiveness and validity of the SF-36, Ankle Osteoarthritis Scale, AOFAS An- 

kle Hindfoot Score, and Foot Function Index in end stage ankle arthritis. Foot 
Ankle Int Jan 2012;33(1):57–63 . 

35] Richter M , Zech S , Geerling J , Frink M , Knobloch K , Krettek C . A new foot and

ankle outcome score: questionnaire based, subjective, Visual-Analogue-Scale, 
validated and computerized. Foot Ankle Surg 2006;12(4):191–9 . 

36] Kantz ME , Harris WJ , Levitsky K , Ware JEJ , Davies AR . Methods for assessing
condition-specific and generic functional status outcomes after total knee re- 

placement. Med Care May 1992;30(5):MS240–52 Suppl . 
37] Bombardier C , Melfi CA , Paul J , Green R , Hawker G , Wright J , et al. Comparison

of a generic and a disease-specific measure of pain and physical function after 

knee replacement surgery. Med Care Apr 1995;33(4):AS131–44 Suppl . 
38] Van der Vliet QMJ . Outcome Evaluation in Trauma Patients. Utrecht University; 

2019 . 
39] Hung M , Baumhauer JF , Latt LD , Saltzman CL , SooHoo NF , Hunt KJ . Vali-

dation of PROMIS ® physical function computerized adaptive tests for or- 
thopaedic foot and ankle outcome research. Clin Orthop Relat Res Nov 

2013;471(11):3466–74 . 

https://doi.org/10.1016/j.injury.2022.03.049
http://refhub.elsevier.com/S0020-1383(22)00238-8/sbref0001
http://refhub.elsevier.com/S0020-1383(22)00238-8/sbref0001
http://refhub.elsevier.com/S0020-1383(22)00238-8/sbref0001
http://refhub.elsevier.com/S0020-1383(22)00238-8/sbref0001
http://refhub.elsevier.com/S0020-1383(22)00238-8/sbref0001
http://refhub.elsevier.com/S0020-1383(22)00238-8/sbref0001
http://refhub.elsevier.com/S0020-1383(22)00238-8/sbref0001
http://refhub.elsevier.com/S0020-1383(22)00238-8/sbref0002
http://refhub.elsevier.com/S0020-1383(22)00238-8/sbref0002
http://refhub.elsevier.com/S0020-1383(22)00238-8/sbref0002
http://refhub.elsevier.com/S0020-1383(22)00238-8/sbref0002
http://refhub.elsevier.com/S0020-1383(22)00238-8/sbref0002
http://refhub.elsevier.com/S0020-1383(22)00238-8/sbref0002
http://refhub.elsevier.com/S0020-1383(22)00238-8/sbref0002
http://refhub.elsevier.com/S0020-1383(22)00238-8/sbref0003
http://refhub.elsevier.com/S0020-1383(22)00238-8/sbref0003
http://refhub.elsevier.com/S0020-1383(22)00238-8/sbref0004
http://refhub.elsevier.com/S0020-1383(22)00238-8/sbref0004
http://refhub.elsevier.com/S0020-1383(22)00238-8/sbref0004
http://refhub.elsevier.com/S0020-1383(22)00238-8/sbref0004
http://refhub.elsevier.com/S0020-1383(22)00238-8/sbref0004
http://refhub.elsevier.com/S0020-1383(22)00238-8/sbref0004
http://refhub.elsevier.com/S0020-1383(22)00238-8/sbref0005
http://refhub.elsevier.com/S0020-1383(22)00238-8/sbref0005
http://refhub.elsevier.com/S0020-1383(22)00238-8/sbref0005
http://refhub.elsevier.com/S0020-1383(22)00238-8/sbref0005
http://refhub.elsevier.com/S0020-1383(22)00238-8/sbref0005
http://refhub.elsevier.com/S0020-1383(22)00238-8/sbref0005
http://refhub.elsevier.com/S0020-1383(22)00238-8/sbref0005
http://refhub.elsevier.com/S0020-1383(22)00238-8/sbref0005
http://refhub.elsevier.com/S0020-1383(22)00238-8/sbref0006
http://refhub.elsevier.com/S0020-1383(22)00238-8/sbref0006
http://refhub.elsevier.com/S0020-1383(22)00238-8/sbref0006
http://refhub.elsevier.com/S0020-1383(22)00238-8/sbref0006
http://refhub.elsevier.com/S0020-1383(22)00238-8/sbref0006
http://refhub.elsevier.com/S0020-1383(22)00238-8/sbref0006
http://refhub.elsevier.com/S0020-1383(22)00238-8/sbref0006
http://refhub.elsevier.com/S0020-1383(22)00238-8/sbref0007
http://refhub.elsevier.com/S0020-1383(22)00238-8/sbref0007
http://refhub.elsevier.com/S0020-1383(22)00238-8/sbref0007
http://refhub.elsevier.com/S0020-1383(22)00238-8/sbref0008
http://refhub.elsevier.com/S0020-1383(22)00238-8/sbref0008
http://refhub.elsevier.com/S0020-1383(22)00238-8/sbref0008
http://refhub.elsevier.com/S0020-1383(22)00238-8/sbref0008
http://refhub.elsevier.com/S0020-1383(22)00238-8/sbref0009
http://refhub.elsevier.com/S0020-1383(22)00238-8/sbref0009
http://refhub.elsevier.com/S0020-1383(22)00238-8/sbref0009
http://refhub.elsevier.com/S0020-1383(22)00238-8/sbref0010
http://refhub.elsevier.com/S0020-1383(22)00238-8/sbref0010
http://refhub.elsevier.com/S0020-1383(22)00238-8/sbref0010
http://refhub.elsevier.com/S0020-1383(22)00238-8/sbref0010
http://refhub.elsevier.com/S0020-1383(22)00238-8/sbref0010
http://refhub.elsevier.com/S0020-1383(22)00238-8/sbref0010
http://refhub.elsevier.com/S0020-1383(22)00238-8/sbref0010
http://refhub.elsevier.com/S0020-1383(22)00238-8/sbref0011
http://refhub.elsevier.com/S0020-1383(22)00238-8/sbref0011
http://refhub.elsevier.com/S0020-1383(22)00238-8/sbref0011
http://refhub.elsevier.com/S0020-1383(22)00238-8/sbref0011
http://refhub.elsevier.com/S0020-1383(22)00238-8/sbref0011
http://refhub.elsevier.com/S0020-1383(22)00238-8/sbref0012
http://refhub.elsevier.com/S0020-1383(22)00238-8/sbref0012
http://refhub.elsevier.com/S0020-1383(22)00238-8/sbref0012
http://refhub.elsevier.com/S0020-1383(22)00238-8/sbref0012
http://refhub.elsevier.com/S0020-1383(22)00238-8/sbref0012
http://refhub.elsevier.com/S0020-1383(22)00238-8/sbref0013
http://refhub.elsevier.com/S0020-1383(22)00238-8/sbref0013
http://refhub.elsevier.com/S0020-1383(22)00238-8/sbref0013
http://refhub.elsevier.com/S0020-1383(22)00238-8/sbref0013
http://refhub.elsevier.com/S0020-1383(22)00238-8/sbref0013
http://journals.sagepub.com/doi/10.1177/107110079401500701
http://refhub.elsevier.com/S0020-1383(22)00238-8/sbref0015
http://refhub.elsevier.com/S0020-1383(22)00238-8/sbref0015
http://refhub.elsevier.com/S0020-1383(22)00238-8/sbref0015
http://refhub.elsevier.com/S0020-1383(22)00238-8/sbref0015
http://refhub.elsevier.com/S0020-1383(22)00238-8/sbref0015
http://refhub.elsevier.com/S0020-1383(22)00238-8/sbref0016
http://refhub.elsevier.com/S0020-1383(22)00238-8/sbref0016
http://refhub.elsevier.com/S0020-1383(22)00238-8/sbref0016
http://refhub.elsevier.com/S0020-1383(22)00238-8/sbref0016
http://refhub.elsevier.com/S0020-1383(22)00238-8/sbref0017
http://refhub.elsevier.com/S0020-1383(22)00238-8/sbref0017
http://refhub.elsevier.com/S0020-1383(22)00238-8/sbref0017
http://refhub.elsevier.com/S0020-1383(22)00238-8/sbref0017
http://refhub.elsevier.com/S0020-1383(22)00238-8/sbref0018
http://refhub.elsevier.com/S0020-1383(22)00238-8/sbref0018
http://refhub.elsevier.com/S0020-1383(22)00238-8/sbref0018
http://refhub.elsevier.com/S0020-1383(22)00238-8/sbref0018
http://refhub.elsevier.com/S0020-1383(22)00238-8/sbref0018
http://refhub.elsevier.com/S0020-1383(22)00238-8/sbref0018
http://refhub.elsevier.com/S0020-1383(22)00238-8/sbref0019
http://refhub.elsevier.com/S0020-1383(22)00238-8/sbref0019
http://refhub.elsevier.com/S0020-1383(22)00238-8/sbref0019
http://refhub.elsevier.com/S0020-1383(22)00238-8/sbref0019
http://refhub.elsevier.com/S0020-1383(22)00238-8/sbref0019
http://refhub.elsevier.com/S0020-1383(22)00238-8/sbref0020
http://refhub.elsevier.com/S0020-1383(22)00238-8/sbref0020
http://refhub.elsevier.com/S0020-1383(22)00238-8/sbref0020
http://refhub.elsevier.com/S0020-1383(22)00238-8/sbref0020
http://refhub.elsevier.com/S0020-1383(22)00238-8/sbref0020
http://refhub.elsevier.com/S0020-1383(22)00238-8/sbref0020
http://refhub.elsevier.com/S0020-1383(22)00238-8/sbref0020
http://refhub.elsevier.com/S0020-1383(22)00238-8/sbref0020
http://refhub.elsevier.com/S0020-1383(22)00238-8/sbref0021
http://refhub.elsevier.com/S0020-1383(22)00238-8/sbref0021
http://refhub.elsevier.com/S0020-1383(22)00238-8/sbref0021
http://refhub.elsevier.com/S0020-1383(22)00238-8/sbref0022
http://refhub.elsevier.com/S0020-1383(22)00238-8/sbref0022
http://refhub.elsevier.com/S0020-1383(22)00238-8/sbref0022
http://refhub.elsevier.com/S0020-1383(22)00238-8/sbref0022
http://refhub.elsevier.com/S0020-1383(22)00238-8/sbref0022
http://refhub.elsevier.com/S0020-1383(22)00238-8/sbref0023
http://refhub.elsevier.com/S0020-1383(22)00238-8/sbref0023
http://refhub.elsevier.com/S0020-1383(22)00238-8/sbref0023
http://refhub.elsevier.com/S0020-1383(22)00238-8/sbref0023
http://refhub.elsevier.com/S0020-1383(22)00238-8/sbref0023
http://refhub.elsevier.com/S0020-1383(22)00238-8/sbref0023
http://refhub.elsevier.com/S0020-1383(22)00238-8/sbref0024
http://refhub.elsevier.com/S0020-1383(22)00238-8/sbref0024
http://refhub.elsevier.com/S0020-1383(22)00238-8/sbref0024
https://doi.org/10.1111/os.12316
http://refhub.elsevier.com/S0020-1383(22)00238-8/sbref0026
http://refhub.elsevier.com/S0020-1383(22)00238-8/sbref0026
http://refhub.elsevier.com/S0020-1383(22)00238-8/sbref0026
http://refhub.elsevier.com/S0020-1383(22)00238-8/sbref0026
http://refhub.elsevier.com/S0020-1383(22)00238-8/sbref0026
http://refhub.elsevier.com/S0020-1383(22)00238-8/sbref0027
http://refhub.elsevier.com/S0020-1383(22)00238-8/sbref0027
http://refhub.elsevier.com/S0020-1383(22)00238-8/sbref0027
http://refhub.elsevier.com/S0020-1383(22)00238-8/sbref0028
http://refhub.elsevier.com/S0020-1383(22)00238-8/sbref0028
http://refhub.elsevier.com/S0020-1383(22)00238-8/sbref0028
http://refhub.elsevier.com/S0020-1383(22)00238-8/sbref0029
http://refhub.elsevier.com/S0020-1383(22)00238-8/sbref0029
http://refhub.elsevier.com/S0020-1383(22)00238-8/sbref0029
http://refhub.elsevier.com/S0020-1383(22)00238-8/sbref0029
http://refhub.elsevier.com/S0020-1383(22)00238-8/sbref0030
http://refhub.elsevier.com/S0020-1383(22)00238-8/sbref0030
http://refhub.elsevier.com/S0020-1383(22)00238-8/sbref0030
http://refhub.elsevier.com/S0020-1383(22)00238-8/sbref0030
http://refhub.elsevier.com/S0020-1383(22)00238-8/sbref0031
http://refhub.elsevier.com/S0020-1383(22)00238-8/sbref0031
http://www.embase.com/search/results?subaction=viewrecord&from=export&id=L44672474
http://refhub.elsevier.com/S0020-1383(22)00238-8/sbref0033
http://refhub.elsevier.com/S0020-1383(22)00238-8/sbref0033
http://refhub.elsevier.com/S0020-1383(22)00238-8/sbref0033
http://refhub.elsevier.com/S0020-1383(22)00238-8/sbref0033
http://refhub.elsevier.com/S0020-1383(22)00238-8/sbref0033
http://refhub.elsevier.com/S0020-1383(22)00238-8/sbref0034
http://refhub.elsevier.com/S0020-1383(22)00238-8/sbref0034
http://refhub.elsevier.com/S0020-1383(22)00238-8/sbref0034
http://refhub.elsevier.com/S0020-1383(22)00238-8/sbref0034
http://refhub.elsevier.com/S0020-1383(22)00238-8/sbref0034
http://refhub.elsevier.com/S0020-1383(22)00238-8/sbref0034
http://refhub.elsevier.com/S0020-1383(22)00238-8/sbref0034
http://refhub.elsevier.com/S0020-1383(22)00238-8/sbref0035
http://refhub.elsevier.com/S0020-1383(22)00238-8/sbref0035
http://refhub.elsevier.com/S0020-1383(22)00238-8/sbref0035
http://refhub.elsevier.com/S0020-1383(22)00238-8/sbref0035
http://refhub.elsevier.com/S0020-1383(22)00238-8/sbref0035
http://refhub.elsevier.com/S0020-1383(22)00238-8/sbref0035
http://refhub.elsevier.com/S0020-1383(22)00238-8/sbref0035
http://refhub.elsevier.com/S0020-1383(22)00238-8/sbref0036
http://refhub.elsevier.com/S0020-1383(22)00238-8/sbref0036
http://refhub.elsevier.com/S0020-1383(22)00238-8/sbref0036
http://refhub.elsevier.com/S0020-1383(22)00238-8/sbref0036
http://refhub.elsevier.com/S0020-1383(22)00238-8/sbref0036
http://refhub.elsevier.com/S0020-1383(22)00238-8/sbref0036
http://refhub.elsevier.com/S0020-1383(22)00238-8/sbref0037
http://refhub.elsevier.com/S0020-1383(22)00238-8/sbref0037
http://refhub.elsevier.com/S0020-1383(22)00238-8/sbref0037
http://refhub.elsevier.com/S0020-1383(22)00238-8/sbref0037
http://refhub.elsevier.com/S0020-1383(22)00238-8/sbref0037
http://refhub.elsevier.com/S0020-1383(22)00238-8/sbref0037
http://refhub.elsevier.com/S0020-1383(22)00238-8/sbref0037
http://refhub.elsevier.com/S0020-1383(22)00238-8/sbref0037
http://refhub.elsevier.com/S0020-1383(22)00238-8/sbref0038
http://refhub.elsevier.com/S0020-1383(22)00238-8/sbref0038
http://refhub.elsevier.com/S0020-1383(22)00238-8/sbref0039
http://refhub.elsevier.com/S0020-1383(22)00238-8/sbref0039
http://refhub.elsevier.com/S0020-1383(22)00238-8/sbref0039
http://refhub.elsevier.com/S0020-1383(22)00238-8/sbref0039
http://refhub.elsevier.com/S0020-1383(22)00238-8/sbref0039
http://refhub.elsevier.com/S0020-1383(22)00238-8/sbref0039
http://refhub.elsevier.com/S0020-1383(22)00238-8/sbref0039

	The use of patient-reported outcome measures in the literature on traumatic foot fractures: A systematic review
	Introduction
	Methods
	Search strategy and selection criteria
	Data extraction
	Definitions and analysis

	Results
	Search
	Frequency of use
	Bones and joints analyzed
	Instrument data
	PROM selection tools

	Discussion
	Funding statement
	Declarations of Competing Interest
	Supplementary materials
	References


