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METHODS 

PROMs can be organized in different ways. Health status is often represented as a multidimensional 

construct that typically includes an assessment of patient-reported broad domains of functioning 

(physical, social, and emotional/mental) as defined by the World Health Organization’s definition of 

health, and their subjective related concept quality of life (the degree to which a person’s desired level of 

functioning differs from their actual state of functioning) as it relates to their health state.1,2 A patient with 

symptomatic PAD may experience discomfort while walking in their calves (“symptoms”), this may limit 

their ability to walk more than a block (“physical functioning”) but it may also affect their relationships 

and their ability to maintain their social life and mental well-being (“social and mental functioning”). A 

person who was recently very active may feel that these symptoms are very much limiting in their ability 

to lead their life as desired, whereas a very sedentary person, may not feel as much affected (their “quality 

of life”).  

While PROMs are multi-dimensional, there are examples of measures that are more specific and 

focus on a single subdomain of patients’ physical functioning. Examples of those measures used in 

populations with symptomatic PAD populations are the Walking Impairment Questionnaire (WIQ) 

(disease-specific measure)3 with a focus on difficulty walking distances, walking at various speeds, and 

on stair climbing.  Examples of multi-dimensional disease-specific PROMs for patients with symptomatic 

PAD, include but are not limited to, the Peripheral Artery Questionnaire (PAQ),4 the PAD Quality of Life 

Questionnaire (PADQOL),5 and the Vascular Quality of Life Questionnaire (VascuQOL).6  

PROMs can further be divided into disease-specific versus generic measures. Disease-specific 

PROMs are measures specifically designed to capture the symptoms, functioning, and quality of life as it 

relates to a specific disease state, such as PAD, whereas generic PROMs are used to capture an 

individual’s overall health and is not specific to a particular disease. Whereas disease-specific PROMs are 

more sensitive to an individual’s experience as it relates to the particular condition they are dealing with, 

generic PROMs capture patients’ overall health-related functioning and quality of life which allows for 
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comparisons across different disease populations. Examples of generic PROMs include the SF-36 and the 

EQ-5D.7,8 

 

PROM Validation Measures 

Basic psychometric properties for PROMs necessary to establish construct validity include determining 

(“Does it measure what we think it measures?”), the construct validity and sometimes, the clinical 

validity.9 With this criterion, correlations are demonstrated between related constructs or domains from 

other, similar PROMs or clinical measurements. Higher correlations10 between these related measures 

provide evidence for greater construct validity. To establish the reliability of a PROM, evidence in 

support of internal consistency (“How reliably does this domain/PROM measure the construct that it 

intends to measure?”) is needed, which is a criterion for the interrelatedness of the items within a domain 

or domains of the PROM, and measured through the Cronbach’s alpha (with a commonly accepted 

threshold of alpha > 0.80).9,11 To further meet the criterion of reliability, one could also look for evidence 

that establishes the test-retest reliability (“The degree to which two measurements in a short period of 

time are generating consistent results”). Furthermore, PROMs need to establish their sensitivity to 

change (“Can it detect meaningful changes in someone’s health state?), so that they can detect treatment 

effects, disease progression, and improvement.  
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RESULTS 

Supplemental Table 4 lists the included disease-specific and generic PROMs and demonstrates the phase 

of validation work achieved by each PROM. The disease-specific PROMs included the PAQ (14 

studies),4,15,51-62 VascuQol (17)6,19-27,30,63-68 WIQ (42),3,14,16,29,32-45,69-92 Walking Estimated Limitation 

Calculated by History (WELCH) (9),45,81,93-99 PADQoL (3),5,28,100 Intermittent Claudication Questionnaire 

(ICQ) (5) (6),26,28,46-48,76 VascuQoL-6 (4),24,63,67,68,101 VascuQol-25 (1),102 Claudication Symptom 

Instrument (CSI) (1),103 Claudication Scale (4),49,50,64,104 Edinburgh Claudication Questionnaire (6),105-110 

Patient Benefit Index for peripheral artery disease (PBI-PAD) (1),111 PAVK-86 (1),112 San Diego 

Claudication Questionnaire (1),113 and the Australian Vascular Quality of Life Index (AUSVIQUOL) 

(1).114 The generic PROMs used in symptomatic PAD were the SF-36 (33),7,8,39,77-79,82,83,86,115-138 EQ-5D 

(16),7,8,19,37,62,84,85,125,130,137,139-144 EACH-Q (4),73,74,81,145 SF-12 (2),17,144 SF-6D (1),146 World Health 

Organization Quality of Life Assessment Instrument-100 (3),129,147,148 McMaster Health Index 

Questionnaire (MHIQ) (2),149,150 RAND-36 (9),125,129-132,143,148,151,152 and the Nottingham Health Profile 

(NHP) (3).125,135,153 Several reviews have examined multiple disease-specific and generic measures.154-160 
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Figure Legends 

Figure S1. Flow diagram of articles included based on search strategy 
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Table S1. Summary of PROM-PAD Working Group meetings and stakeholder presence 

Meeting Date & Location Stakeholder Type Number of Stakeholders 

Represented 

Topics Discussed 

January 14, 2019 

Washington DC 

Clinician Researchers, 

Regulatory, 

Reimbursement, 

Industry, Patient 

37 • Landscape review including perspective presentations from each 

stakeholder group 

• Goal setting and gap analysis including discussion of “gold standard” 

objectives referencing the success of other fields 

• Discussion of patient perspective and priorities both generally and 

specific to certain outcome measures 

• Identification of potential research projects to advance patient 

reported outcomes measures in symptomatic PAD 

May 3, 2019 

San Francisco, CA 

Clinician Researchers, 

Regulatory, 

Reimbursement, 

Industry 

19 • Industry review of large clinical research studies leveraging patient 

reported outcomes measures that could be leveraged for future 
research 

• Additional insights from FDA on priorities and strategic approach to 

advancing and validating outcome measures 

• Preliminary prioritization of research projects and initiatives (pilot 

projects) to advance patient reported outcomes measures in 

symptomatic PAD 

• Consensus on manuscript approach and objectives, alignment of 

symptomatic PAD manuscript frameworks 
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Table S2. MESH terms used for search 

Search Set Search strategy Results 

#1 

Population: PAD or 

intermittent claudication  

"peripheral arterial disease"[MeSH Terms] OR "peripheral arterial disease"[tiab] OR "peripheral artery disease"[tiab] 

OR "intermittent claudication"[MeSH Terms] OR "intermittent claudication"[tiab] OR ("ischemia"[mesh] AND 

"Lower Extremity"[mesh]) OR "lower limb ischemia"[tiab] OR "lower limb ischaemia"[tiab] OR "critical limb 

ischemia"[tiab] OR "critical limb ischaemia"[tiab]  

37,608 

#2 

Patient-Reported Outcome 

Measures terms 

"Patient Reported Outcome Measures"[Mesh] OR (("patient reported"[tiab] OR "patient-reported"[tiab] OR "patient 

report"[tiab]) AND (measure*[tiab] OR outcome*[tiab])) OR PROM[tiab] OR PROMs[tiab] OR PROMIS[tiab] OR 

"PRO measure"[tiab] OR "PRO measures"[tiab] OR "portrait registry"[tiab] 

36,853 

 

#3 

Self-Report Terms 

"Self Report"[Mesh] OR "self report"[tiab] OR "self-report"[tiab] OR "self-reports"[tiab] OR "self reports"[tiab] OR 

"self-reported"[tiab] OR "self reported"[tiab] OR "self assessment"[tiab] 

187,084 

#4 

Names of specific tests / 

measures 

"PAQ"[tiab] OR "PADQOL"[tiab] OR "VascuQOL"[tiab] OR "ICQ"[tiab] OR "CLAU-S"[tiab] OR "WIQ"[tiab] OR 

"SF-36"[tiab] OR "SF-12"[tiab] OR "PROMIS"[tiab] OR "EQ-5D"[tiab] OR "VAS"[tiab] OR "walk test"[MeSH 

Terms] OR "walk test"[tiab] OR "6 minute walk test"[tiab] OR "RAND-36"[tiab] OR "RAND-12"[tiab] OR 

"treadmill"[tiab] OR "peripheral arterial questionnaire"[tiab] OR "peripheral artery questionnaire"[tiab] OR "quality 

of life questionnaire"[tiab] OR "vascular quality of life questionnaire"[tiab] OR "Intermittent Claudication 

Questionnaire"[tiab] OR "Claudication Scale"[tiab] OR "Walking Impairment Questionnaire"[tiab] OR "Short Form 

36 Health Survey"[tiab] OR "short form-36"[tiab] OR "short-form 36"[tiab] OR "short form-12"[tiab] OR "Visual 

Analogue Scale"[tiab] OR "quality of life"[tiab] OR "portrait registry"[tiab] OR "Edinburgh Claudication 

Questionnaire"[tiab] OR "AUSVIQUOL"[tiab] OR "Baltimore activity scale"[tiab]  

402,209 

#5 

Combining w/ OR 

#2 OR #3 OR #4 588,439 

#6 

Combining w/ AND 

#1 AND #5 2764 

#7 

Excluding case reports, letters, 

editorials 

#6 NOT (Editorial[pt] OR Letter[pt] OR Case Reports[pt] OR Comment[pt]) 

 

  

2766 

#8 

Excluding animal only studies 

#7 NOT (animals[mh] NOT humans[mh]) 2634 

#9 

Limit to English 

#8 AND English[lang] 2415 

#10 

Limit date 

#9 AND ("1995/01/01"[Date - MeSH] : "2021/03/31"[Date - MeSH]) 

 

2198 
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Table S3. Comprehensive Review of Validation Studies by Psychometric Property and PROM 
 

Content Validity Reliability Sensitivity Administration Logistics 
 

Conceptual 

Framework/ 

Domains 

Content 

Validity 

Construct 

Validity 

Internal 

Consistenc

y 

Test-Retest 

Reliability 

Sensitivity 

to Change 

MCID Time to 

Administe

r 

Culturally 

Sensitive/ 

Translations 

Available? 

Mode of 

Administration 

PAQ4 physical 

limitations, 

symptoms, 

social 

function, 

treatment 

satisfaction, 

quality of life, 

and summary 

score 

literature and 

provider and 

patient input, 

but no details 

provided 

ABI,*2,3,7,9 

Rutherford 

classificatio

n(modest 

correlation),
3 WIQ,* SF-

36,* 7-day 

community 

steps,* EQ-

5D* 

.80-.944 ICC 0.70 to 

0.90 (2 

weeks) 

Guyatt 

Responsive

ness 

Statistic = 

4.1 

Distribution-

based 

interpretatio

n in 

revasculariz

ation cohort, 

score of 8 

points or 

greater 

correspondi

ng to 

medium ES 

(50% of 

Standard 

Deviation)12 

20-item, 

duration 

not 

described 

Yes, Czech, 

Dutch 

(Netherlands)

,6 English 

(UK, US),4 

French 

(Canada, 

France), 

German 

(Germany), 

Hebrew 

(Israel), 

Italian (Italy), 

Portuguese,13 

Korean,8 

Spanish14 

(US) and 

others (not 

published)4,15,

16 

self-report or 

interview-based 

   
factor 

analysis 

partially 

replication 

scales15 

  
Various 

mean 

change 

scores 

reported for 

revasculari
zation 

cohorts 

pre- and 

post that 

are 

statistically 

Patient-

anchor 

method in  

(global 

assessment 

of change) 
define a 

meaningful 

change as 10 

points for 

both 

improvemen
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Content Validity Reliability Sensitivity Administration Logistics 

different9,12,

17 

t and 

deterioration
18 

VascuQoL6 activity, 

symptoms, 

pain, 

emotional, and 

social and 

index score 

(summary 

score) 

Face validity 

of 

theVascuQol 

was 

examined in 

interviews 

with patients 

and a survey 

among health 

professionals 

intermittent 

claudication 

distance,* 

maximum 

walking 

distance,* 

treadmill 

walking 

distance19* 

Item-total 

score 

Cronbach α 

values 

exceeded 

.90.The 

item-

domain 

score α 

values were 

all between 

.70 and 

.8020,21 

intraclass 

(reliability) 

coefficient 

for test-

retest scores 

was 0.91 (1 

week); ICC 

for different 

domains 

ranged 

between 

0.77-0.8722 

Mean 

improveme

nt in 

VascuQol 

summary 

score was 

0.83. The 

correlation 

between 

the anchor-

based 

rating of 

change 

questions 

and the 

VascuQol 

was 0.47. 

Standard 

response 

mean 

1.0221 

two anchor 

based 

methods for 

MCID 

calculation 

were 

applied. 

Two anchors 

were used: 

six global 

rating of 

change 

questions 

aimed at the 

VascuQol 

sumscore 

and 

subscales 

and the 

health 

transition 

item of the 

SF-36, both 

recorded at 

12 months 

of follow 

up25 

25 items, 

9.6 minutes 

to complete 

Yes, English 

(UK), Dutch 

(Netherlands)

, Swedish, 

Polish, 

Portugese 

(Brazilian), 

Norwegian 

and others 

(not 

published)21,2

3,24 

self-report or 

interview-based 
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Content Validity Reliability Sensitivity Administration Logistics 

  
Input from 

experts 

(providers 

and patients), 

literature 

review 

In patients 

with IC, 

discriminate 

between 

walking 

distance 

(<=200m vs. 

>200m) 

AUC .65 

(cross-

sectional)26 

   
Patients 

undergoing 

angioplasty 

with 

supervised 

exercise 

therapy for 

alleviation 

of IC 

   

  
Candidate 

items were 

tested by 

patients for 

relevance 

(clinical 

impact factor) 

In patients 

with IC, 

ability to 

detect 

change in 

Rutherford 

classificatio

n26 

   
MCID for 

the 

VascuQol 

sumscore 

ranged 

between 

1.19 and 

1.66 for 

improvemen

t and 0.08 

and 0.41 for 

deterioration
25 

   

  
field testing 

with 10 

patients 

subscales 

validated 

against SF36 

subscales 

and general 

health 

assessment26  

   
0.87 for 

improvemen

tsand 0.23 

for 

deterioration 

(39) 

   

   
6MWD27* 

       

   
Fontaine 

classificatio

n* 
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Content Validity Reliability Sensitivity Administration Logistics 

PADQOL5 Social 

relationships 

and 

interactions, 

self-concept 

and feelings, 

symptoms and 

limitations in 

physical 

functioning, 

fear and 

uncertainty, 

positive 

adaptation 

Qualitative 

interviews 

with 38 

patients with 

symptomatic 

PAD; 

interview 

participants 

then given 

developed 

questionnaire 

to get 

feedback 

Relationship 

of the 

PADQOL 

subscale 

scores with 

the SF-36, 

WIQ, and 

POMS; 

Factor 1 and 

several SF-

36 subscales 

(r=0.31 to 

0.51); Factor 

3  with SF-

36 subscales 

(r=0.47-

0.62) and 

WIQ 

subscales 

(r=0.50-

0.57); Factor 

5 poor 

correlation 

with SF-36, 

WIQ, and 

POMS 

subscales5 

Significant 

association 

between 

PADQOL 

social 

relationships 

and 

interactions 

and 

symptoms 

and 

limitations 

Factor 1 : 

Cronbach α 

0.92; 

Factor 2: 

Cronbach α 

0.89; 

Factor 3: 

Cronbach α 

0.88; 

Factor 4: 

Cronbach α 

0.80; 

Factor 5: 

Cronbach α 

0.735 

   38 items, 9 

minutes to 

complete 

  



 12 

 
Content Validity Reliability Sensitivity Administration Logistics 

in physical 

functioning 

and the 

6MWT 

p<0.00128 

WIQ3 Walking 

speed, 

distance, stair 

climbing 

ability, and 

limitations in 

walking ability 

Development 

did not 

involve 

patients 

WIQ score 

of 47and 

ability to 

complete 5-

minute walk 

test on 

treadmill 

with 87% 

accuracy 

(AUC 0.906, 

p<0.001)38 

 

WIQ 

distance 

significantly 

correlated 

with ABI 

and maximal 

claudication 

distance39 

-------------- 

Significant 

correlation 

between 

change in 

WIQ and 

ACD40; 

WIQ 

distance 

score and 

6MWT3 

------------- 

Cronbach’s 

alpha for 

distance, 

speed, and 

stair-

climbing 

subscales 

ranged 

from 0.82 

to 0.94 in 

intermittent 

claudicatio

n29 

 

 

ICC 0.72-

0.89 for 

domains and 

for 

sumscore29 

Improveme

nt in WIQ 

scores after 

bypass 

surgery (6 

weeks); 

after 

supervised 

walking 

(12 weeks)-  

Mays JVS 

0.11 for 

improvemen

t and -0.03 

for 

deterioration
30,31 

22 

questions; 

modified 

WIQ 16 

questions 

Yes, Spanish 
32; 

Chinese33,34; 

Korean16; 

Dutch35; 

Portuguese36 

Self-administered 

and telephone 

administered29,37 
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Content Validity Reliability Sensitivity Administration Logistics 

Moderate 

correlation 

with 

maximum 

walking 

distance41,42 

----------- 

ABI and 

WIQ 

distance and 

speed 

subscale; 

ICD and 

ACD with 

WIQ pain 

and 

distance43 

20 point 

declines in 

WIQ score  

associated 

with higher 

all-cause 

mortality29 

Significant 

association 

between 

steps walked 

daily and 

WIQ 

distance 

scores44,45 

Significant 

association 

between fast 

gait speed 

and WIQ 

stairs score 
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Content Validity Reliability Sensitivity Administration Logistics 

 

ICQ46 Single index Development 

involved 

interviews 

with patients 

with 

claudication; 

two vascular 

surgeons and 

two vascular 

nurses46 

The ICQ 

correlated 

better with 

the EuroQol 

(r = 0.58) 

and 7 out of 

8 subscales 

of the Short 

Form-36 (r 

= 0.33-0.68) 

compared 

with the 

WIQ. 

Significant 

association 

with ACD46 

Significant 

association 

between the 

ICQ and 

6MWT 

P<0.00128 

 

Cronbach’s 

alpha 0.94 
46 

ICC 0.9546 Significant 

SRM 

values for 

patients 

who 

underwent 

angioplasty
46  

 16 items; 

3.7 

minutes46 

Turkish,47  

German48 

Self-administered 

CLAU-

S49,50 

Five domains: 

everyday life, 

pain, social 

living, illness 

specific fears, 

and 

psychological 

well-being 

 CLAUS 

sub-domains 

and ICD* 

and 

MWD25*  

    47 

questions 
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Table S4. Phases of validation achieved by each PROM 

Instrument Phase I Phase II Phase III 

Disease Specific    

PAQ4,15,51-62 
✓ ✓ ✓ 

VascuQOL6,19-27,30,63-68 ✓ ✓ ✓ 

WIQ3,14,16,29,32-45,69-92 ✓ ✓ ✓ 

WELCH45,81,93-99 ✓ ✓  

PADQOL5,28,100 ✓ ✓  

ICQ26,28,46-48,76 ✓ ✓  

VascuQoL-624,63,67,68,101 ✓ ✓  

VascuQoL-25102 ✓ 
  

CSI103 ✓ 
  

CLAU-S49,50,64,104 ✓ 
  

Edinburgh Claudication Questionnaire105-110 ✓ 
  

PBI-PAD111 ✓ 
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PAVK-86112 ✓   

San Diego Claudication Questionnaire113 ✓   

AUSVIQUOL114 ✓ ✓ 
 

Generic    

SF-367,8,39,77-79,82,83,86,115-138 ✓ ✓ ✓ 

EQ-5D7,8,19,37,62,84,85,125,130,137,139-144 ✓ ✓ ✓ 

EACH-Q73,74,81,145 ✓ ✓ 
 

SF-1217,144 ✓ 
  

SF-6146 ✓ 
  

World Health Organization Quality of Life Assessement-100129,147,148 ✓ 
  

McMaster Health Index149,150 ✓ 
  

RAND-36125,129-132,143,148,151,152 ✓ 
  

NHP125,135,153 ✓ 
  

AUSVIQUOL indicates Australian Vascular Quality of Life Index; CLAU-S, Claudication Scale; CSI, Claudication Symptom Instrument; EACH-Q, Estimating Ambulation 

Capacity by History-Questionnaire; EQ-5D, European Quality of Life 5-Dimension; ICQ, Intermittent Claudication Questionnaire; NHP, Nottingham Health Profile; PADQOL, 

Peripheral Artery Disease Quality of Life; PAQ, Peripheral Artery Questionnaire; PAVK-86, Peripheral Artery Occlusive Disease 86; PBI-PAD, Patient Benefit Index for 

Peripheral Artery Disease; RAND-36, RAND 36-Item Health Survey; SF-6, 12, and 36, short form; VascuQOL, Vascular Quality of Life; WELCH, Walking Estimated-Limitation 

Calculated by History; WIQ, Walking Impairment Questionnaire 
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Figure S1. 

 



 18 

References 

1.  Leppo NE. The first ten years of the World Health Organization. Minn Med. 1958;41(8):577-583.  

2.  The World Health Organization Quality of Life assessment (WHOQOL): position paper from the 

World Health Organization. Soc Sci Med. 1995;41(10):1403-1409.  

3.  McDermott MM, Liu K, Guralnik JM, Martin GJ, Criqui MH, Greenland P. Measurement of 

walking endurance and walking velocity with questionnaire: validation of the walking impairment 

questionnaire in men and women with peripheral arterial disease. J Vasc Surg. 1998;28(6):1072-

1081.  

4.  Spertus J, Jones P, Poler S, Rocha-Singh K. The peripheral artery questionnaire: a new disease-

specific health status measure for patients with peripheral arterial disease. Am Heart J. 

2004;147(2):301-308.  

5.  Treat-Jacobson D, Lindquist RA, Witt DR, et al. The PADQOL: development and validation of a 

PAD-specific quality of life questionnaire. Vasc Med. 2012;17(6):405-415.  

6.  Morgan MB, Crayford T, Murrin B, Fraser SC. Developing the Vascular Quality of Life 

Questionnaire: a new disease-specific quality of life measure for use in lower limb ischemia. J Vasc 

Surg. 2001;33(4):679-687.  

7.  Vaidya A, Kleinegris MC, Severens JL, et al. Comparison of EQ-5D and SF-36 in untreated 

patients with symptoms of intermittent claudication. J Comp Eff Res. 2018;7(6):535-548.  

8.  Petersohn S, Ramaekers BLT, Olie RH, et al. Comparison of three generic quality-of-life metrics 

in peripheral arterial disease patients undergoing conservative and invasive treatments. Qual Life 

Res. 2019;28(8):2257-2279.  

9.  Mokkink LB, Terwee CB, Patrick DL, et al. The COSMIN study reached international consensus 

on taxonomy, terminology, and definitions of measurement properties for health-related patient-

reported outcomes. J Clin Epidemiol. 2010;63(7):737-745.  

10.  DeVon HA, Block ME, Moyle-Wright P, et al. A psychometric toolbox for testing validity and 

reliability. J Nurs Scholarsh. 2007;39(2):155-164.  



 19 

11.  Prinsen CAC, Mokkink LB, Bouter LM, et al. COSMIN guideline for systematic reviews of 

patient-reported outcome measures. Qual Life Res. 2018;27(5):1147-1157. 

12. Safley DM, House JA, Laster SB, Daniel WC, Spertus JA, Marso SP. Quantifying improvement 

in symptoms, functioning, and quality of life after peripheral endovascular revascularization. 

Circulation. 2007;115(5):569-575. 

13. Rocha-Neves J, Ferreira A, Pereira-Neves A, et al. The Peripheral Artery Questionnaire 

Validation of the Portuguese Version. Rev Port Cir Cardiothorac Vasc. 2020;27(1):23-31. 

14. Lozano FS, March JR, Gonzalez-Porras JR, Carrasco E, Lobos JM, Areitio-Aurtena A. Validation 

of the Walking Impairment Questionnaire for Spanish patients. Vasa. 2013;42(5):350-356. 

15. Smolderen KG, Hoeks SE, Aquarius AE, et al. Further validation of the peripheral artery 

questionnaire: results from a peripheral vascular surgery survey in the Netherlands. Eur J Vasc 

Endovasc Surg. 2008;36(5):582-591. 

16. Choi C, Lee T, Min SK, et al. Validation of the Korean version of the walking impairment 

questionnaire in patients with peripheral arterial disease. Ann Surg Treat Res. 2017;93(2):103-

109. 

17. Murphy TP, Cutlip DE, Regensteiner JG, et al. Supervised exercise versus primary stenting for 

claudication resulting from aortoiliac peripheral artery disease: six-month outcomes from the 

claudication: exercise versus endoluminal revascularization (CLEVER) study. Circulation. 

2012;125(1):130-139. 

18. Peri-Okonny P, Wang J, Gosch K, et al. Establishing thresholds for minimal clinically important 

differences for the Peripheral Artery Disease Questionnaire. Submitted. 2020. 

19. Mazari FA, Carradice D, Rahman MN, et al. An analysis of relationship between quality of life 

indices and clinical improvement following intervention in patients with intermittent claudication 

due to femoropopliteal disease. J Vasc Surg. 2010;52(1):77-84. 



 20 

20. Conijn AP, Santema TB, Bipat S, Koelemay MJ, de Haan RJ. Clinimetric Evaluation of the 

Vascular Quality of Life Questionnaire in Patients with Lower Limb Ischaemia. Eur J Vasc 

Endovasc Surg. 2017;53(3):412-418. 

21. Nordanstig J, Karlsson J, Pettersson M, Wann-Hansson C. Psychometric properties of the 

disease-specific health-related quality of life instrument VascuQoL in a Swedish setting. Health 

Qual Life Outcomes. 2012;10:45. 

22. Conijn AP, Loukachov VV, Bipat S, Koelemay MJ. Test-retest Reliability and Measurement 

Error Are Excellent for the Dutch Version of the VascuQol Questionnaire in Patients with 

Intermittent Claudication. Eur J Vasc Endovasc Surg. 2015;50(4):502-505. 

23. Frans FA, van Wijngaarden SE, Met R, Koelemay MJ. Validation of the Dutch version of the 

VascuQol questionnaire and the Amsterdam Linear Disability Score in patients with intermittent 

claudication. Qual Life Res. 2012;21(8):1487-1493. 

24. de Almeida Correia M, Andrade-Lima A, Mesquita de Oliveira PL, et al. Translation and 

Validation of the Brazilian-Portuguese Short Version of Vascular Quality of Life Questionnaire 

in Peripheral Artery Disease Patients with Intermittent Claudication Symptoms. Ann Vasc Surg. 

2018;51:48-54 e41. 

25. Conijn AP, Bipat S, Reekers JA, Koelemay MJ. Determining the Minimally Important Difference 

for the VascuQol Sumscore and Its Domains in Patients with Intermittent Claudication. Eur J 

Vasc Endovasc Surg. 2016;51(4):550-556. 

26. de Vries M, Ouwendijk R, Kessels AG, et al. Comparison of generic and disease-specific 

questionnaires for the assessment of quality of life in patients with peripheral arterial disease. J 

Vasc Surg. 2005;41(2):261-268. 

27. Nordanstig J, Broeren M, Hensater M, Perlander A, Osterberg K, Jivegard L. Six-minute walk 

test closely correlates to "real-life" outdoor walking capacity and quality of life in patients with 

intermittent claudication. J Vasc Surg. 2014;60(2):404-409. 



 21 

28. Golledge J, Leicht AS, Yip L, et al. Relationship Between Disease Specific Quality of Life 

Measures, Physical Performance, and Activity in People with Intermittent Claudication Caused 

by Peripheral Artery Disease. Eur J Vasc Endovasc Surg. 2020;59(6):957-964. 

29. Coyne KS, Margolis MK, Gilchrist KA, et al. Evaluating effects of method of administration on 

Walking Impairment Questionnaire. J Vasc Surg. 2003;38(2):296-304. 

30. Conijn AP, Jonkers W, Rouwet EV, Vahl AC, Reekers JA, Koelemay MJ. Introducing the 

Concept of the Minimally Important Difference to Determine a Clinically Relevant Change on 

Patient-Reported Outcome Measures in Patients with Intermittent Claudication. Cardiovasc 

Intervent Radiol. 2015;38(5):1112-1118. 

31. Gardner AW, Montgomery PS, Wang M. Minimal clinically important differences in treadmill, 6-

minute walk, and patient-based outcomes following supervised and home-based exercise in 

peripheral artery disease. Vasc Med. 2018;23(4):349-357. 

32. Collins TC, Suarez-Almazor M, Petersen NJ, O'Malley KJ. A Spanish translation of the Walking 

Impairment Questionnaire was validated for patients with peripheral arterial disease. J Clin 

Epidemiol. 2004;57(12):1305-1315. 

33. Yan BP, Lau JY, Yu CM, et al. Chinese translation and validation of the Walking Impairment 

Questionnaire in patients with peripheral artery disease. Vasc Med. 2011;16(3):167-172. 

34. Jie W, Yan C, Bian RW, Mo YZ, Haidi W, Ling C. Validation of the Chinese version of the 

Walking Impairment Questionnaire in patients with both peripheral arterial disease and type 2 

diabetes mellitus. Diab Vasc Dis Res. 2011;8(1):29-34. 

35. Verspaget M, Nicolai SP, Kruidenier LM, Welten RJ, Prins MH, Teijink JA. Validation of the 

Dutch version of the Walking Impairment Questionnaire. Eur J Vasc Endovasc Surg. 

2009;37(1):56-61. 

36. Ritti-Dias RM, Gobbo LA, Cucato GG, et al. Translation and validation of the walking 

impairment questionnaire in Brazilian subjects with intermittent claudication. Arq Bras Cardiol. 

2009;92(2):136-149. 



 22 

37. Lozano F, Lobos JM, March JR, Carrasco E, Barros MB, Gonzalez-Porras JR. Self-administered 

versus interview-based questionnaires among patients with intermittent claudication: Do they 

give different results? A cross-sectional study. Sao Paulo Med J. 2016;134(1):63-69. 

38. Abraham P, Ouedraogo N, Tew GA, Vielle B, Leftheriotis G, Mahe G. Aging reduces the 

accuracy of self-reported walking limitation in patients with vascular-type claudication. J Vasc 

Surg. 2012;56(4):1025-1031. 

39. Izquierdo-Porrera AM, Gardner AW, Bradham DD, et al. Relationship between objective 

measures of peripheral arterial disease severity to self-reported quality of life in older adults with 

intermittent claudication. J Vasc Surg. 2005;41(4):625-630. 

40. Nicolai SP, Kruidenier LM, Rouwet EV, Graffius K, Prins MH, Teijink JA. The walking 

impairment questionnaire: an effective tool to assess the effect of treatment in patients with 

intermittent claudication. J Vasc Surg. 2009;50(1):89-94. 

41. Mahe G, Ouedraogo N, Vasseur M, et al. Limitations of self-reported estimates of functional 

capacity using the Walking Impairment Questionnaire. Eur J Vasc Endovasc Surg. 

2011;41(1):104-109. 

42. Frans FA, Zagers MB, Jens S, Bipat S, Reekers JA, Koelemay MJ. The relationship of walking 

distances estimated by the patient, on the corridor and on a treadmill, and the Walking 

Impairment Questionnaire in intermittent claudication. J Vasc Surg. 2013;57(3):720-727 e721. 

43. Myers SA, Johanning JM, Stergiou N, Lynch TG, Longo GM, Pipinos, II. Claudication distances 

and the Walking Impairment Questionnaire best describe the ambulatory limitations in patients 

with symptomatic peripheral arterial disease. J Vasc Surg. 2008;47(3):550-555. 

44. Gardner AW, Montgomery PS, Wang M, Shen B. Association between Meeting Daily Step 

Count Goals with Ambulatory Function and Quality of Life in Patients with Claudication. J Vasc 

Surg. 2020. 

45. Correia MA, Cucato GG, Lanza FC, et al. Relationship between gait speed and physical function 

in patients with symptomatic peripheral artery disease. Clinics (Sao Paulo). 2019;74:e1254. 



 23 

46. Chong PF, Garratt AM, Golledge J, Greenhalgh RM, Davies AH. The intermittent claudication 

questionnaire: a patient-assessed condition-specific health outcome measure. J Vasc Surg. 

2002;36(4):764-771; discussion 863-764. 

47. Ketenci B, Tuygun AK, Gorur A, et al. An approach to cultural adaptation and validation: the 

Intermittent Claudication Questionnaire. Vasc Med. 2009;14(2):117-122. 

48. Kirchberger I, Finger T, Muller-Buhl U. A German version of the Intermittent Claudication 

Questionnaire (ICQ): cultural adaptation and validation. Vasa. 2012;41(5):333-342. 

49. Marquis P, Comte S, Lehert P. International validation of the CLAU-S quality-of-life 

questionnaire for use in patients with intermittent claudication. Pharmacoeconomics. 

2001;19(6):667-677. 

50. Spengel FA, Lehert P, Dietze S. A statistical consideration of CLAU-S: a disease specific 

questionnaire for the assessment of quality of life in patients with intermittent claudication. Vasa. 

1998;27(4):253. 

51. Kim BH, Cho KI, Spertus J, et al. Peripheral artery questionnaire improves ankle brachial index 

screening in symptomatic patients with peripheral artery disease. Int J Clin Pract. 

2014;68(12):1488-1495. 

52. Johnston AL, Vemulapalli S, Gosch KL, et al. Ankle-brachial index in patients with intermittent 

claudication is a poor indicator of patient-centered and clinician-based evaluations of functional 

status. J Vasc Surg. 2019;69(3):906-912. 

53. Je HG, Kim BH, Cho KI, Jang JS, Park YH, Spertus J. Correlation between Patient-Reported 

Symptoms and Ankle-Brachial Index after Revascularization for Peripheral Arterial Disease. Int J 

Mol Sci. 2015;16(5):11355-11368. 

54. Hoeks SE, Smolderen KG, Scholte Op Reimer WJ, Verhagen HJ, Spertus JA, Poldermans D. 

Clinical validity of a disease-specific health status questionnaire: the peripheral artery 

questionnaire. J Vasc Surg. 2009;49(2):371-377. 



 24 

55. Hammad TA, Smolderen KG, Spertus JA, Jones PG, Shishehbor MH. Associations of exercise 

ankle-brachial index, pain-free walking distance and maximum walking distance with the 

Peripheral Artery Questionnaire: Finding from the PORTRAIT PAD Registry. Vasc Med. 

2019;24(1):32-40. 

56. Lee JH, Cho KI, Spertus J, Kim SM. Cross-cultural adaptation and validation of the Peripheral 

Artery Questionnaire: Korean version for patients with peripheral vascular diseases. Vasc Med. 

2012;17(4):215-222. 

57. Gon Je H, Kim BH, Cho KI, Jang JS, Park YH, Spertus J. Correlation between Patient-Reported 

Symptoms and Ankle-Brachial Index after Revascularization for Peripheral Arterial Disease. nt J 

Mol Sci. 2015;16(5):11355-11368. 

58. Mohammed M, Gosch K, Safley D, et al. Cilostazol and peripheral artery disease-specific health 

status in ambulatory patients with symptomatic PAD. Int J Cardiol. 2020;316:222-228. 

59. Patel KK, Alturkmani H, Gosch K, et al. Association of Diabetes Mellitus With Health Status 

Outcomes in Patients With Peripheral Artery Disease: Insights From the PORTRAIT Registry. J 

Am Heart Assoc. 2020;9(22):e017103. 

60. Vogel TR, Braet DJ, Kruse RL, et al. Level of disease and association with health status in 

patients presenting with claudication from the PORTRAIT registry. J Vasc Surg. 

2020;72(6):2017-2026. 

61. Vyskocil E, Gruther W, Steiner I, Schuhfried O. Identification of International Classification of 

Functioning, Disability and Health categories for patients with peripheral arterial disease. Am J 

Phys Med Rehabil. 2014;93(7):570-578. 

62. Rymer JA, Mulder H, Narcisse DI, et al. Association of Disease Progression With Cardiovascular 

and Limb Outcomes in Patients With Peripheral Artery Disease: Insights From the EUCLID 

Trial. Circ Cardiovasc Interv. 2020;13(10):e009326. 



 25 

63. Nordanstig J, Wann-Hansson C, Karlsson J, Lundstrom M, Pettersson M, Morgan MB. Vascular 

Quality of Life Questionnaire-6 facilitates health-related quality of life assessment in peripheral 

arterial disease. J Vasc Surg. 2014;59(3):700-707. 

64. Mehta T, Venkata Subramaniam A, Chetter I, McCollum P. Assessing the validity and 

responsiveness of disease-specific quality of life instruments in intermittent claudication. Eur J 

Vasc Endovasc Surg. 2006;31(1):46-52. 

65. Kumlien C, Nordanstig J, Lundstrom M, Pettersson M. Validity and test retest reliability of the 

vascular quality of life Questionnaire-6: a short form of a disease-specific health-related quality 

of life instrument for patients with peripheral arterial disease. Health Qual Life Outcomes. 

2017;15(1):187. 

66. Larsen ASF, Reiersen AT, Jacobsen MB, et al. Validation of the Vascular quality of life 

questionnaire - 6 for clinical use in patients with lower limb peripheral arterial disease. Health 

Qual Life Outcomes. 2017;15(1):184. 

67. Nordanstig J, Pettersson M, Morgan M, Falkenberg M, Kumlien C. Assessment of Minimum 

Important Difference and Substantial Clinical Benefit with the Vascular Quality of Life 

Questionnaire-6 when Evaluating Revascularisation Procedures in Peripheral Arterial Disease. 

Eur J Vasc Endovasc Surg. 2017;54(3):340-347. 

68. Faries P, Jaff M, Peeters P, et al. Nine-Month Outcomes of the DURABILITY Iliac Study on 

Self-Expanding Stents for Symptomatic Peripheral Artery Disease. Ann Vasc Surg. 2018;51:37-

47. 

69. Jain A, Liu K, Ferrucci L, et al. Declining walking impairment questionnaire scores are 

associated with subsequent increased mortality in peripheral artery disease. J Am Coll Cardiol. 

2013;61(17):1820-1829. 

70. Jain A, Liu K, Ferrucci L, et al. The Walking Impairment Questionnaire stair-climbing score 

predicts mortality in men and women with peripheral arterial disease. J Vasc Surg. 

2012;55(6):1662-1673 e1662. 



 26 

71. Sagar SP, Brown PM, Zelt DT, Pickett WL, Tranmer JE. Further clinical validation of the 

walking impairment questionnaire for classification of walking performance in patients with 

peripheral artery disease. Int J Vasc Med. 2012;2012:190641. 

72. Schiano V, Brevetti G, Sirico G, Silvestro A, Giugliano G, Chiariello M. Functional status 

measured by walking impairment questionnaire and cardiovascular risk prediction in peripheral 

arterial disease: results of the Peripheral Arteriopathy and Cardiovascular Events (PACE) study. 

Vasc Med. 2006;11(3):147-154. 

73. Ouedraogo N, Marchand J, Bondarenko M, Picquet J, Leftheriotis G, Abraham P. Estimation of 

running capacity can likely be removed from questionnaires estimating walking impairment in 

patients with claudication. Eur J Vasc Endovasc Surg. 2012;43(6):705-710. 

74. Mahe G, Ouedraogo N, Marchand J, et al. Self-reported estimation of usual walking speed 

improves the performance of questionnaires estimating walking capacity in patients with 

vascular-type claudication. J Vasc Surg. 2011;54(5):1360-1365. 

75. Arseven A, Guralnik JM, O'Brien E, Liu K, McDermott MM. Peripheral arterial disease and 

depressed mood in older men and women. Vasc Med. 2001;6(4):229-234. 

76. Kauvar DS, Osborne CL. Identifying content gaps in health status measures for intermittent 

claudication using the International Classification of Functioning, Disability and Health. J Vasc 

Surg. 2018;67(3):868-875. 

77. Regensteiner JG, Hiatt WR, Coll JR, et al. The impact of peripheral arterial disease on health-

related quality of life in the Peripheral Arterial Disease Awareness, Risk, and Treatment: New 

Resources for Survival (PARTNERS) Program. Vasc Med. 2008;13(1):15-24. 

78. Long J, Modrall JG, Parker BJ, Swann A, Welborn MB, 3rd, Anthony T. Correlation between 

ankle-brachial index, symptoms, and health-related quality of life in patients with peripheral 

vascular disease. J Vasc Surg. 2004;39(4):723-727. 

79. Gardner AW, Montgomery PS, Wang M, Xu C. Predictors of health-related quality of life in 

patients with symptomatic peripheral artery disease. J Vasc Surg. 2018;68(4):1126-1134. 



 27 

80. Gernigon M, Fouasson-Chailloux A, Colas-Ribas C, Noury-Desvaux B, Le Faucheur A, Abraham 

P. Test-retest Reliability of GPS derived Measurements in Patients with Claudication. Eur J Vasc 

Endovasc Surg. 2015;50(5):623-629. 

81. Tew G, Copeland R, Le Faucheur A, Gernigon M, Nawaz S, Abraham P. Feasibility and validity 

of self-reported walking capacity in patients with intermittent claudication. J Vasc Surg. 

2013;57(5):1227-1234. 

82. McDermott MM, Mehta S, Liu K, et al. Leg symptoms, the ankle-brachial index, and walking 

ability in patients with peripheral arterial disease. J Gen Intern Med. 1999;14(3):173-181. 

83. Jiang Y, Fan J, Li Y, et al. Rapid reduction in plaque inflammation by sonodynamic therapy 

inpatients with symptomatic femoropopliteal peripheral artery disease:A randomized controlled 

trial. Int J Cardiol. 2021;325:132-139. 

84. Liao CJ, Song SH, Li T, Zhang Y, Zhang WD. Randomized controlled trial of orchid drug-coated 

balloon versus standard percutaneous transluminal angioplasty for treatment of femoropopliteal 

artery in-stent restenosis. Int Angiol. 2019;38(5):365-371. 

85. Teichgraber U, Lehmann T, Aschenbach R, et al. Drug-coated Balloon Angioplasty of 

Femoropopliteal Lesions Maintained Superior Efficacy over Conventional Balloon: 2-year 

Results of the Randomized EffPac Trial. Radiology. 2020;295(2):478-487. 

86. Gardner AW, Montgomery PS, Wang M, Shen B. Association between calf muscle oxygen 

saturation with ambulatory function and quality of life in symptomatic patients with peripheral 

artery disease. J Vasc Surg. 2020;72(2):632-642. 

87. Santini L, Almeida Correia M, Oliveira PL, et al. Functional and Cardiovascular Parameters in 

Peripheral Artery Disease Patients with Interarm Blood Pressure Difference. Ann Vasc Surg. 

2021;70:355-361. 

88. McDermott MM, Tian L, Criqui MH, et al. Meaningful change in 6-minute walk in people with 

peripheral artery disease. J Vasc Surg. 2021;73(1):267-276 e261. 



 28 

89. Rundback J, Chandra P, Brodmann M, et al. Novel laser-based catheter for peripheral 

atherectomy: 6-month results from the Eximo Medical B-Laser IDE study. Catheter Cardiovasc 

Interv. 2019;94(7):1010-1017. 

90. Angle JF, Gasparetto A, Yokoi H, et al. Three-Year Efficacy and Safety of the Misago Peripheral 

Stent for Superficial Femoral Artery Disease: Final Results from the OSPREY Trial. J Vasc 

Interv Radiol. 2020;31(6):978-985. 

91. Poredos P, Zlajpah U, Poredos P, Mangaroska AS, Jezovnik MK. Use of the walking impairment 

questionnaire as a measure of functional assessment. Vasa. 2021:1-8. 

92. Rundback JH, Peeters P, George JC, Jaff MR, Faries PL. Results From the VISIBILITY Iliac 

Study: Primary and Cohort Outcomes at 9 Months. J Endovasc Ther. 2017;24(3):342-348. 

93. Bourdois C, Laporte I, Godet R, Laneelle D, Vielle B, Abraham P. Can the scoring of the walking 

estimated limitation calculated by history (WELCH) questionnaire be simultaneously simplified 

and improved? Vasa. 2014;43(3):198-201. 

94. Cucato GG, Correia Mde A, Farah BQ, et al. Validation of a Brazilian Portuguese Version of the 

Walking Estimated-Limitation Calculated by History (WELCH). Arq Bras Cardiol. 

2016;106(1):49-55. 

95. Fouasson-Chailloux A, Abraham P, Vielle B, Laporte I, Omarjee L, Ouedraogo N. The 

correlation of the "Walking Estimated-Limitation Calculated by History" (WELCH) 

questionnaire with treadmill maximal walking time is not impaired by age, in patients with 

claudication. Qual Life Res. 2015;24(8):1857-1864. 

96. Ouedraogo N, Chanut M, Aubourg M, et al. Development and evaluation of the Walking 

Estimated-Limitation Calculated by History questionnaire in patients with claudication. J Vasc 

Surg. 2013;58(4):981-988. 

97. Tew GA, Nawaz S, Humphreys L, Ouedraogo N, Abraham P. Validation of the English version 

of the Walking Estimated-Limitation Calculated by History (WELCH) questionnaire in patients 

with intermittent claudication. Vasc Med. 2014;19(1):27-32. 



 29 

98. Abraham P, Godet R, Harbonnier M, Laneelle D, Leftheriotis G, Ouedraogo N. External 

validation of the "walking estimated limitation calculated by history" (WELCH) questionnaire in 

patients with claudication. Eur J Vasc Endovasc Surg. 2014;47(3):319-325. 

99. Henni S, Ammi M, Sempore Y, et al. Treadmill Measured vs. Questionnaire Estimated Changes 

in Walking Ability in Patients With Peripheral Artery Disease. Eur J Vasc Endovasc Surg. 

2019;57(5):676-684. 

100. Embrey DG, Alon G, Brandsma BA, et al. Functional electrical stimulation improves quality of 

life by reducing intermittent claudication. Int J Cardiol. 2017;243:454-459. 

101. Larsen ASF, Reiersen AT, Nadland IH, Wesche J. Self-reported health status and disease-specific 

quality of life one year after treatment for peripheral arterial disease in clinical practice. Health 

Qual Life Outcomes. 2020;18(1):235. 

102. Giannopoulos S, Mustapha J, Gray WA, et al. Three-Year Outcomes From the LIBERTY 360 

Study of Endovascular Interventions for Peripheral Artery Disease Stratified by Rutherford 

Category. J Endovasc Ther. 2021;28(2):262-274. 

103. Edwards TC, Lavallee DC, Clowes AW, et al. Preliminary validation of the Claudication 

Symptom Instrument (CSI). Vasc Med. 2017;22(6):482-489. 

104. Espinola-Klein C, Weisser G, Jagodzinski A, et al. beta-Blockers in patients with intermittent 

claudication and arterial hypertension: results from the nebivolol or metoprolol in arterial 

occlusive disease trial. Hypertension. 2011;58(2):148-154. 

105. Makdisse M, Nascimento Neto R, Chagas AC, et al. Cross-cultural adaptation and validation of 

the Brazilian Portuguese version of the Edinburgh Claudication Questionnaire. Arq Bras Cardiol. 

2007;88(5):501-506. 

106. Reiner Z, De Sutter J, Ryden L, et al. Peripheral arterial disease and intermittent claudication in 

coronary heart disease patients. Int J Cardiol. 2021;322:227-232. 



 30 

107. Basgoz BB, Tasci I, Yildiz B, Acikel C, Kabul HK, Saglam K. Evaluation of self-administered 

versus interviewer-administered completion of Edinburgh Claudication Questionnaire. Int Angiol. 

2017;36(1):75-81. 

108. Bendermacher BL, Teijink JA, Willigendael EM, et al. Symptomatic peripheral arterial disease: 

the value of a validated questionnaire and a clinical decision rule. Br J Gen Pract. 

2006;56(533):932-937. 

109. Bennett PC, Lip GY, Silverman S, Blann AD, Gill PS. Validation of the Edinburgh Claudication 

Questionnaire in 1st generation Black African-Caribbean and South Asian UK migrants: a sub-

study to the Ethnic-Echocardiographic Heart of England Screening (E-ECHOES) study. BMC 

Med Res Methodol. 2011;11:85. 

110. Boylan L, Nesbitt C, Wilson L, et al. Reliability of the Edinburgh Claudication Questionnaire for 

Identifying Symptomatic PAD in General Practice. Angiology. 2021;72(5):474-479. 

111. Zander N, Demirel EB, Augustin M, et al. Development and validation of the Patient Benefit 

Index for peripheral arterial disease. Vasa. 2018;47(3):219-226. 

112. Muller-Buhl U, Engeser P, Klimm HD, Wiesemann A. Quality of life and objective disease 

criteria in patients with intermittent claudication in general practice. Fam Pract. 2003;20(1):36-

40. 

113. Perakyla T, Lindholm H, Lepantalo M. Assessment of intermittent claudication: a comparison of 

questionnaire, visual analogue scale and subjective estimate information with post-exercise ankle-

brachial pressure index. Clin Physiol. 1999;19(6):445-449. 

114. Smith MJ, Borchard KL, Hinton E, Scott AR. The Australian Vascular Quality of Life Index 

(AUSVIQUOL): an improved clinical quality of life tool for peripheral vascular disease. Eur J 

Vasc Endovasc Surg. 2007;34(2):199-205. 

115. Bosch JL, Halpern EF, Gazelle GS. Comparison of preference-based utilities of the Short-Form 

36 Health Survey and Health Utilities Index before and after treatment of patients with 

intermittent claudication. Med Decis Making. 2002;22(5):403-409. 



 31 

116. Klevsgard R, Froberg BL, Risberg B, Hallberg IR. Nottingham Health Profile and Short-Form 36 

Health Survey questionnaires in patients with chronic lower limb ischemia: before and after 

revascularization. J Vasc Surg. 2002;36(2):310-317. 

117. Deutschmann HA, Schoellnast H, Temmel W, et al. Endoluminal therapy in patients with 

peripheral arterial disease: prospective assessment of quality of life in 190 patients. AJR Am J 

Roentgenol. 2007;188(1):169-175. 

118. Amer MS, Alsadany MA, Tolba MF, Omar OH. Quality of life in elderly diabetic patients with 

peripheral arterial disease. Geriatr Gerontol Int. 2013;13(2):443-450. 

119. Hicken GJ, Lossing AG, Ameli f M. Assessment of generic health-related quality of life in 

patients with intermittent claudication. Eur J Vasc Endovasc Surg. 2000;20(4):336-341. 

120. Maksimovic M, Vlajinac H, Marinkovic J, Kocev N, Voskresenski T, Radak D. Health-related 

quality of life among patients with peripheral arterial disease. Angiology. 2014;65(6):501-506. 

121. Bauman HC, Arthur HM. Relationship between functional exercise capacity and general quality 

of life in nonsurgical patients with lower-extremity peripheral arterial disease. J Vasc Nurs. 

1997;15(1):21-28. 

122. Bernal Paez FL, Alcaraz Banos M, Felices Abad JM, Bernal Belmonte A, Gijon-Nogueron G, 

Pardo Rios M. Improvement of quality of life in diabetic patients treated with percutaneous 

transluminal angioplasty. Medicine (Baltimore). 2018;97(41):e12228. 

123. Currie IC, Wilson YG, Baird RN, Lamont PM. Treatment of intermittent claudication: the impact 

on quality of life. Eur J Vasc Endovasc Surg. 1995;10(3):356-361. 

124. Dumville JC, Lee AJ, Smith FB, Fowkes FG. The health-related quality of life of people with 

peripheral arterial disease in the community: the Edinburgh Artery Study. Br J Gen Pract. 

2004;54(508):826-831. 

125. Chetter IC, Spark JI, Dolan P, Scott DJ, Kester RC. Quality of life analysis in patients with lower 

limb ischaemia: suggestions for European standardisation. Eur J Vasc Endovasc Surg. 

1997;13(6):597-604. 



 32 

126. Grool AM, van der Graaf Y, Visseren FL, et al. Self-rated health status as a risk factor for future 

vascular events and mortality in patients with symptomatic and asymptomatic atherosclerotic 

disease: the SMART study. J Intern Med. 2012;272(3):277-286. 

127. Bloemenkamp DG, Mali WP, Tanis BC, et al. Functional health and well-being of relatively 

young women with peripheral arterial disease is decreased but stable after diagnosis. J Vasc Surg. 

2003;38(1):104-110. 

128. Bartman BA, Rosen MJ, Bradham DD, Weissman J, Hochberg M, Revicki DA. Relationship 

between health status and utility measures in older claudicants. Qual Life Res. 1998;7(1):67-73. 

129. Breek JC, de Vries J, van Heck GL, van Berge Henegouwen DP, Hamming JF. Assessment of 

disease impact in patients with intermittent claudication: discrepancy between health status and 

quality of life. J Vasc Surg. 2005;41(3):443-450. 

130. Bosch JL, van der Graaf Y, Hunink MG. Health-related quality of life after angioplasty and stent 

placement in patients with iliac artery occlusive disease: results of a randomized controlled 

clinical trial. The Dutch Iliac Stent Trial Study Group. Circulation. 1999;99(24):3155-3160. 

131. Aquarius AE, Denollet J, de Vries J, Hamming JF. Poor health-related quality of life in patients 

with peripheral arterial disease: type D personality and severity of peripheral arterial disease as 

independent predictors. J Vasc Surg. 2007;46(3):507-512. 

132. Kruidenier LM, Nicolai SP, Willigendael EM, de Bie RA, Prins MH, Teijink JA. Functional 

claudication distance: a reliable and valid measurement to assess functional limitation in patients 

with intermittent claudication. BMC Cardiovasc Disord. 2009;9:9. 

133. Leicht AS, Crowther RG, Muller R, Golledge J. The effects of including quality of life responses 

in models to predict walking performance of patients with intermittent claudication. Eur J Vasc 

Endovasc Surg. 2011;41(4):511-517. 

134. Pell JP. Impact of intermittent claudication on quality of life. The Scottish Vascular Audit Group. 

Eur J Vasc Endovasc Surg. 1995;9(4):469-472. 



 33 

135. Wann-Hansson C, Hallberg IR, Risberg B, Klevsgard R. A comparison of the Nottingham Health 

Profile and Short Form 36 Health Survey in patients with chronic lower limb ischaemia in a 

longitudinal perspective. Health Qual Life Outcomes. 2004;2:9. 

136. Guzelhan Y, Oztas DM, Conkbayir C, et al. Assessment of anxiety and health-related quality of 

life in patients with lower extremity peripheral arterial occlusive disease. Arch Med Sci 

Atheroscler Dis. 2020;5:e212-e218. 

137. Lindgren HI, Parsson H, Gottsater A, Bergman S. Patients With Intermittent Claudication and 

Chronic Widespread Pain Improves in Health-Related Quality of Life After Invasive but Not 

After Noninvasive Treatment. Clin Med Insights Cardiol. 2017;11:1179546817747528. 

138. Onoyama A, Hoshiyama M, Yabe H. Relationship Between Psychological Factors and Wound 

Occurrence in Patients With Peripheral Arterial Disease in the Leg. Int J Low Extrem Wounds. 

2020:1534734620943813. 

139. Bosch JL, Hunink MG. Comparison of the Health Utilities Index Mark 3 (HUI3) and the EuroQol 

EQ-5D in patients treated for intermittent claudication. Qual Life Res. 2000;9(6):591-601. 

140. Issa SM, Hoeks SE, Scholte op Reimer WJ, et al. Health-related quality of life predicts long-term 

survival in patients with peripheral artery disease. Vasc Med. 2010;15(3):163-169. 

141. Chetter IC, Dolan P, Spark JI, Scott DJ, Kester RC. Correlating clinical indicators of lower-limb 

ischaemia with quality of life. Cardiovasc Surg. 1997;5(4):361-366. 

142. de Vries SO, Kuipers WD, Hunink MG. Intermittent claudication: symptom severity versus 

health values. J Vasc Surg. 1998;27(3):422-430. 

143. Bosch JL, Hunink MG. The relationship between descriptive and valuational quality-of-life 

measures in patients with intermittent claudication. Med Decis Making. 1996;16(3):217-225. 

144. Dominguez-Olmedo JM, Munuera-Martinez PV, Saez-Diaz A, Palomo-Toucedo IC, Vazquez-

Bautista C, Reina-Bueno M. Impact of peripheral artery disease on the quality of life of patients 

with diabetes mellitus. Foot (Edinb). 2019;41:1-5. 



 34 

145. Ouedraogo N, Mahe G, Marchand J, Saidi K, Leftheriotis G, Abraham P. Validation of a new 

simple questionnaire to "estimate ambulation capacity by history" (EACH) in patients with 

claudication. J Vasc Surg. 2011;54(1):133-138. 

146. Mazari FA, Shahin Y, Khan JA, et al. Comparison of Use of Short Form-36 Domain Scores and 

Patient Responses for Derivation of Preference-Based SF6D Index to Calculate Quality-Adjusted 

Life Years in Patients with Intermittent Claudication. Ann Vasc Surg. 2016;34:164-170. 

147. Aquarius AE, Denollet J, Hamming JF, De Vries J. Role of disease status and type D personality 

in outcomes in patients with peripheral arterial disease. Am J Cardiol. 2005;96(7):996-1001. 

148. Aquarius AE, De Vries J, Henegouwen DP, Hamming JF. Clinical indicators and psychosocial 

aspects in peripheral arterial disease. Arch Surg. 2006;141(2):161-166; discussion 166. 

149. Barletta G, Perna S, Sabba C, Catalano A, O'Boyle C, Brevetti G. Quality of life in patients with 

intermittent claudication: relationship with laboratory exercise performance. Vasc Med. 

1996;1(1):3-7. 

150. Ponte E, Cattinelli S. Quality of life in a group of patients with intermittent claudication. 

Angiology. 1996;47(3):247-251. 

151. Aquarius AE, Denollet J, Hamming JF, Breek JC, De Vries J. Impaired health status and invasive 

treatment in peripheral arterial disease: a prospective 1-year follow-up study. J Vasc Surg. 

2005;41(3):436-442. 

152. Bult JR, Bosch JL, Hunink MG. Heterogeneity in the relationship between the standard-gamble 

utility measure and health-status dimensions. Med Decis Making. 1996;16(3):226-233. 

153. Khaira HS, Hanger R, Shearman CP. Quality of life in patients with intermittent claudication. Eur 

J Vasc Endovasc Surg. 1996;11(1):65-69. 

154. Donker J, de Vries J, Ho GH, et al. Review: Quality of life in lower limb peripheral vascular 

surgery. Vascular. 2016;24(1):88-95. 



 35 

155. Conijn AP, Jens S, Terwee CB, Breek JC, Koelemay MJ. Assessing the quality of available 

patient reported outcome measures for intermittent claudication: a systematic review using the 

COSMIN checklist. Eur J Vasc Endovasc Surg. 2015;49(3):316-334. 

156. Mays RJ, Casserly IP, Kohrt WM, et al. Assessment of functional status and quality of life in 

claudication. J Vasc Surg. 2011;53(5):1410-1421. 

157. Mehta T, Venkata Subramaniam A, Chetter I, McCollum P. Disease-specific quality of life 

assessment in intermittent claudication: review. Eur J Vasc Endovasc Surg. 2003;25(3):202-208. 

158. Poku E, Duncan R, Keetharuth A, et al. Patient-reported outcome measures in patients with 

peripheral arterial disease: a systematic review of psychometric properties. Health Qual Life 

Outcomes. 2016;14(1):161. 

159. Harwood AE, Totty JP, Broadbent E, Smith GE, Chetter IC. Quality of life in patients with 

intermittent claudication. Gefasschirurgie. 2017;22(3):159-164. 

160. Raja A, Spertus J, Yeh RW, Secemsky EA. Assessing Health-Related Quality of Life among 

Patients with Peripheral Artery Disease: A Review of the Literature and Focus on Patient-

Reported Outcome Measures. Vasc Med. 2020:1358863X20977016. 

 

 

 

 


