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Background: Varicose veins can affect quality of life. Patient-reported outcome measures (PROMs
provide a direct report from the patient about the impact of the disease without iatemprebm

clinicians or anyone else. The aim of this study was to examine the quality of the psychometric
evidence of PROMs used in patients with varicose veins.

Methods: A systematic review was undertaken to identify studies that reported the psychometric
properties of generic and disease-specific PROMSs in patients with varicose veins. keitsgatehes

were conducted in databases including MEDLINE, up kp 2016. The psychometric criteria used to
assess these studies were adapted from published recommendations in accordance with US Food and
Drug Administration guidance.

Results: Nine studies were included which reported on aspects of the development and/or validation
of one generic36-Item Short Form Survey, SF-36and three disease-specific (Aberdeen Varicose
Vein Questionnaire, AVVQ); Varicose Veins Symptoms Questionnaire, VVSy&fecific Quality-

of-life and Outcome Response&/enous, SQOR-V) PROMS. The evidence from included studies
provided data to support the construct validity, internal consistency and responsofghess

AVVQ); this instrument also had testtest reliability (intraclass correlation coefficient 0.59).

However, its content validity, including weighting of the AVVQ questions, was biased and based on
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the opinion of clinicians, and the instrument had poor acceptability. VVSydigplayed good
responsiveness and acceptability raB#36® was considered to have satisfactory responsiveness and

internal consistency (Cronbdshu = 0.80).

Conclusion: There is a scarcity of psychometric evidence for PROMSs imspdtients with varicose
veins. These data suggest that AVVQ and SF-8& the most rigorously evaluated PROMs in

patients with varicose veins.

+A: Introduction

Varicose veins are enlarged lumpy visible veins caused by reflux of isldbe superficial veins of

the leg. They are extremely common, affecting more than half of the population in i/&steope

and North America®. Varicose veins can cause symptoms such as pain, aching, swelling, throbbing,
cramping, itching and bleedihgComplications include superficial thrombophlebitis, external
bleeding, lipodermatosclerosis, eczema and ulcefdtidmaditionally, treatment comprised surgery
with stripping of the great saphenous vein and removal of the varicose veinghtlemall incisions
(avulsions or phlebectomies). However, in the past decade new less invasiveritediave been
developedl In 2009-2010, 35 659 varicose vein procedures were carried out in the National Health
Service (NHS).

Patient-reported outcome measuf@ROMS) provide a means by which the impact of
varicose veins or their treatments on quality of life can be meadsiliedjuestionnaires are typically
developed from qualitative studies involving patients and clinicians. The items imgtleg@®nnaires
are thentested for their ability to capture the patient’s experience in prospective surveys, using
psychometric analgsto explore the relationship of the items with each other and theirlloskitay
to detect chande The NHS PROMS programme has been collecting PROMs data from patients
undergoing varicose vein interventions since April 2009 using generic and disease-BFONIS’.

The aim of this study was to identify and examine the quality of the psychoreeitience
for PROMs used for patients with varicose veins. This study was dividedwotparts; initially a
systematic review was undertaken to identify the appropriate papers, and then a psychometric
assessment was undertaken to assess the quality of the methods used to validsdgm chede
PROMs.



+A: Methods

A systematic review was undertaken and reported in accordance with the gernecilegri
recommended in PRISMA statem&ntThe protocol for the systematic review was developed and
registeredn the PROSPERO international prospective register of systematic reviews befoeetthe st
of the data extractidh

Systematic searches were undertaken in MEDLINE and MEDLiNEProcess, Embase, the
Cochrane Library, CINAHL, PROQOLID, PsycINFO and Web of Science. A two-stagech
approach was used. The first stage used general terms for PROMs (knowao gederondition-
specific PROMS) and terms for the condition (varicose veins) to identifyestudirhese were
retrieved, and the title and abstract examined for additional PROM terms rugediants with
varicose veins. The second stage incorporated these terms with thénarglisearch strategy and a
methodological search filter for finding studies on measurement propertiedabes were searched
from inception up to July 2016 for search 1 and up to July 2016 for s@arSearches were
supplemented by hand-searching reference lists of relevant reviews and included studies, citation
search of included studies and contacthweixperts in the field. Search strategies are shown in

(Appendix S1, supporting information)

+B: Study selection
The titles were reviewed, and the abstracts and full text of the inclutiel@ésavere assessed by at

least two reviewers independently. Any disagreements in the selection pneessesolved by
discussion, with involvement of a third reviewer. Eligible studies included emtigliblished in
English of any study design that reported the validation or development of PEapRsing quality
of life, health status or functional limitation in patients with varicosesv/@ an English-speaking

population (Table 1).

+B: Data abstraction
Data relating to study design, patient characteristics, type of treatment, RR&IV methods and

outcomes were extracted by one reviewer on to a standardized data extraction form, and
independently checked for accuracy by a second. Any discrepancies were resolved by discussion, with
involvement of a third reviewer. Where necessary, study authors were contacteus$ang

information or additional data.

+B: Methodological quality assessment (psychometric evaluation)
The methodological quality assessment in developing the PROMs was based on specific psychometric

criteria. Owing to lack of consensus on how to appraise PROMSs, the studyespetdfiia were
adapted from published recommendatid#%!® in accordance with the US Food and Drug
Administration (FDA) guidance 2069 They were mainly based on the Oxford University PROMs

Group guidelines and the COnsensus-b&eddards for the selection of health status Measurement



INstruments (COSMINY. These criteria can be divided into four areas: reliability, validity,
responsiveness and acceptability (Table 2). Two independent researcherssedpptase
psychometric properties for each PROM independently using the following methodssafnassed

rating scale was designed to allocate a mark for each domain: 0, not repgreddence not in
favour; +£, conflicting evidence; and +, evidence in favour. Any disagreements were resolved

through discussion or with involvement of a psychometrics expert.

+C: Assessment of reliability
The reliability ofa PROMis its ability to produce the same results when measurements are repeated

in populations with similar characteristiesThe reliability of each identified PROM was assessed by
examining the reported data on reproducibility and internal consistency. The repildguzi an
instrument is commonly examined by performing-tesest at different time points. The degree of
correlation is examined between the scores at baseline and those at differgmitithe PROMs
should report testetest using the intraclass correlation or weightedore; this should be at least
0.70 for group comparisotfs

PROMs commonly use more than one item to measure a single dimension that igritiport
the patient; this is because several related observations can produce a bettertbatinagite. These
items need to be homogeneous; this means that they all meapects of a single attribute rather
than different ones and are therefore internally consiéténternal consistency is usually measured
using Cronbach’s o, which should have a value of more than 0.70 and below 0.90 for the proposed
PROM to be psychometrically souid®

+C: Assessment of validity
Validity is the measure of how wedlPROM measures what it is intended to measure. Validity was

assessed for each identified PROM by assessing content validity, constidity \eadd criterion
validity. Content validity was measured by examining the relevance of the iitime PROMo their
intended use. This was assessed on the basis of whether these items were develoged thr
qualitative studies with patient groups involving clinicians and incorporatingspell evidencé.
Criterion validity is concerned with assessing the PROM in question agasteshdard PROM that
provides a benchmark of the true values. The new PROM should demonstrate cowekffiorent
scores of more than 0.70. However, in reality this is often very diffioutissess in the absence of

suchastandardg**®

+C: Assessment of responsiveness
This is defined as the ability of a PROM to detect clinically importanhgdaver time, if a true

change exists. The PROM should be able to distinguish between clinically impodageshtand
measurement error. Responsiveness of a measure can be calculated using methods such as use of

standardized response medrisst, effect size and Guyatt’s responsiveness ratio?:2224



+B: Assessment of acceptability and floor or ceiling effect
Acceptability is measured by the completeness of the data. For a PROM tagjund level of

acceptability, 80 per cent or more of the data should be complete when the PR@ivnistered to
the patient¥. A floor or ceiling effect is considered if 15 per cent of respondamsachieving the lowest or

the highest score on the instrument.

+A: Results

A total of 3647 records were identified; following detailed examination, ninéesttiéf (reporting on

4 PROMSs) were included (Fig. 1). PROMs that were not specific for vari@naes &nd examined
chronic venous disease in general were excluded; examples of these are the ¥hnunis
Insufficiency quality of life Questionnaire (CIVIR0 and CIVIQ-14, both chronic venous disease
PROMS, and the Venous Insufficiency Epidemiologic and Economic Stud@Quality of
Life/Symptoms (VEINES-QOL/Sym), a PROM validated in patients with deep venous thrombosis
and venous leg ulcers.

All the included studies assessed the psychometric properties and suitatihigysoiggested
PROMs in patients with varicose veins (Table 3). The studies were pigepeactiesign, and were
undertaken in th&JK and USA. They were published between 1992 and 2016. The majority of the
studies were of a small to moderate size with the number of patients rémnogmg®? to 170642,
Patients aged between 16 and 86 years were recruited in the included stuldigse wioportion of
men ranging from 24 per céfto 47.6 per ceft

+B: Patient-reported outcomes measurement data and psychometric evaluation
Overall, data relating to the development and psychometric evaluation of one geneht g0

three condition-specific PROMs for patients with varicose veins were availdideonly generic
PROM evaluated was the 36-ltem Short Form Health Survey (%F236 The condition-specific
PROMs were the Aberdeen Varicose Vein Questionnaire (AV&®Y, the Varicose Veins
Symptoms Questionnaire (VVSyri) and the Specific Quality-of-life and Outcome Response
(SQOR-V)3%:32

The protocol regarding timing of PROMs differed between the studies. The shortstupll
was immediately following the intervention and the longest was 12 monéngratitment. The rigou
of the psychometric assessment of the PROMs was variable. The AVVQ was thastmignent
evaluated in detail, with assessment of all the important psychometric domains sessed$able
4)

+C: Short Form Health Survey 36



Garrattand colleagu&s?® assessed aspects of the psychometric validity of this generic instinment
patients with varicose veins. In a study of 1700 patients, including 314 with \eaxieoss, the SF-

36® was examined for its suitability @ PROM for patients treated in thé¢HS. The internal
consistency was assessed using two technidteas scale correlation and Cronbach’s a. The first
method examined the extent to which an item was related to the rest of ¢hevseadas Cronbach’s

o measured the overall correlation between items in the scale. The comridatll items was above

the 0.4,providing evidence of internal consistency. The Cronbach’s o value exceeded 0.8 and
satisfied the criteria for internal consistendyne response rate for SF&3h this study at baseline
was 75.5 per cent, showing some evidence of acceptability for this PROM; howeverptipied to
67.5 per cent after 1 year. The construct validity assessment used okeaisanggression to estimate
the effect on each scale in the PROM of varicose veins,sagegnd socioeconomic status of the
participants. The impact of varicose veins was significant only on the physical functoalagThe
responsiveness of SFB&as assessed in the same population after 12 months, with results showing
good responsiveness for this PROM. The standardized response mean was used tothmgasure
property, and patients with varicose veins had a significantly higlel of improvement across the
SF-36 scales at 1 year than those not referred for treatment.

+C: Aberdeen Varicose Vein Questionnaire

This disease-specific PROM was developed by Gastait?®, and the items were generated based on
guestions commonly used to assess patients with varicose veins. The items gemsseatetfirmed

by two clinicians and then pretested in patients for relevance and VAli@ling AVVQ was tested for
internal consistency, construct and criterion validity, and acceptability. rételt of internal
consistency evaluatiaafter removing five questions that did not fulfil the criteria was a Cronbach’s o
value of 0.72, satisfying the psychometric criterion for this PROWhe construct validity of the
instrument was tested using stepwise multiple regression and comparison withritmsd/ Vein
Severity Score. The regression model confirmed that AVVQ explains a sidigpaoportion of the
non-random variation in the paiis’ perceived health. The AVVQ showed high acceptability among
patients with 76 per cent complete data when the PROM was admirfist€ethparing to eight
scales of the SF-36 in patients with varicose veins assessed the criteridg wélile AVVQ;the
AVVQ achieved highly negative correlations with all eight scales of the $F-B6ur of these
correlations exceeded 0.4, including physical functioning, pain, social functioning and role
limitations. These correlations suggest that AVVQ can pick up adverse eff@etiscose veins better
than the generic PRONBFR36°. The testretest reliability assessment of this PROM showed an
intraclass correlation coefficient of above 0.7 in all domains except one, in patieints reported no
change in symptoms after 1 year. The responsiveness of the AVVQ to changeshiroveratime

was assessed by administering the questionnaire to the same respondents affedd yeanalysis



of standardized response means over 1 year, all itemsedhmgrovement, especially for patients
who received treatment; patients not referred to a specialist had lower pdreeatth compared with
the general populatiéh

Lattimer and colleaguésattempted to examine the responsiveness of the AVVQ in patients
receiving endogenous laser ablatmrfoam sclerotherapy for varicose veins as part of an RCT. The
patients included in the stuéyl had primary disease with no previous intervention. The Wilcoxon
signed-rank test was used to compare differences within the same group beforeranteéaféention.
Spearmais p was used to assessed the correlation between the severity of symptoms and AVVQ

outcomes. The study reported improved AVVQ score after 3 weeks and 3 months of féfié-up

Varicose Veins Symptoms Questionnaire

This electronic PROM was developed in accordance with the FDA guifaidds included
gualitative studies that involved patients to generate the five items in @ PRIl related to
symptoms alone. The psychometric properties were examined as part RCBo(VANISH-1 and
VANISH-2) evaluating microfoam ablation with varying does of polidocanol endovenausfoam

in patients with varicose veitis® The testretest reliability was examined using intraclasselation
coefficients to assess whether VVSyf@ielded a reproducible score in patients exhibiting no
change in health status. The reported intraclass correlation coefficien0.W&s demonstrating
acceptable testetest reliability. Cronback o value was 0.76 showing good internal consistency of
the items included in the PROM. The construct validity was evaluated through Pearstati@orre
analyses; the score from the PROM shdworrelations with reported clinical outcorfesThe
VVSym@Q® score captured meaningful clinical change and treatment impact, with an effexftkie
when the scores were compared between baseline and 6 weeks after interventioleciforsce
PROM had between 86.1 and 97 per cent data completion, reflecting good acoggtiataitiy the
patients$:3

+C: Specific Qualityef-life and Outcome Responsé/enous

This instrument consists of 46 items divided into five domains: physical disdorappearance,
restriction in movement, emotional problems and threat to health. All matienthe studs?
underwent radiofrequency ablation. The performance of the PROM was tested thgahksy/Q and
other clinical outcomes. The scores from the AVVQ an®B& showed strong positive correlation
with a Spearman coefficient of 0.702 (P < 0.001). Responsiveness was tested la$,8nithepoor
results for S@R-V in some patient groups compared with the AVVQ. The acceptability, as measured

by the completeness of the data, was weak (67 per cent complef&. data)

+A: Discussion



This studyidentified PROMSs that have undergone validation in patients with varicose eits,
assessd the methodology of psychometric validation in accordance with FDA guidancerdOxf
PROMS group guidelines and COSMIN®. Patient-reported outcome is an important core outcome
recommended to be collected as part of service analysis and clinical 3té(di€inicians and
researchers are faced with a dilemma when deciding on the instrument that méasordsdme. In

the UK NHS, the measures used to collect data on PROMs for patients undergoing surgical
management for varicose veins are the AVVQ and EuroQoL Five Dimen&QrSO™; EuroQol
Group, Rotterdam, The Netherlaftls

This review identified only one generic measure (SP-38nd three disease-specific
instruments (AVVQ, VVSym®, SQOPR-V) that have undergone psychometric assessment in
patients with varicose veins. The evidence suggests th&RB6° exhibits good internal consistency
and acceptability among patients with varicose veins, with some evidence of corelidityt &nd
responsiveness. The AVVQ had good tesest reliability, construct and criterion validity, and
responsiveness. However, the evidence for the content validity was weak, an@nslirand
researchers generated the items with limited input from patients; thietingigf the items was based
on the judgement of two clinicians. VVSyfiQad good internal consistency, testest reliability,
construct, content and criterion validity, and responsiveness. The acceptdittiigyVVSym@ was
better than that of the AVVQ and SF®3ahis is in part becauseé is an electronic questionnaire;
however, the only domain in this instrument is symptoms.

The main strength of this study was the use of comprehensive search strategiesfycail
relevant papers that reported on psychometric validation of PROMSs for patigntgaricose veins
The psychometric assessment domains in this study were based on different bappowerl
psychometric evaluation critetfa”1°% The main limitation of the analysisasthe heterogeneity of
the patients included in the studies as well as the different protocdasirfanisering the PROMSs.
Furthermore, the content validity of the disease-specific measures was based on infdimitgtbto
either that gathered by consulting patients about items generated by reseactbbnicaans, or data
from small qualitative research studies, with no systematic review of theatjualevidenc&2"3133
None of the studies included in the review provided any information on how they disafhiasing
data.

The only generic PROM with psychometric evidence to support its use in patiht
varicose veins was th8F36%; no data on th&Q-5D™ were found. The AVVQ was the most
evaluated disease-specific PROM, with five studies examining its psychomattityv&urther work
is needed to improve the content validity and acceptability of PR@Ed in patients with varicose
veins. The authoralso recommend further research on the use of electronic PROMs based on the
acceptability datéor the VVSym(@.
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Fig. 1 PRISMA diagram showing selection of studies for review of patientri@poutcome measures (PROMS) in patients

with varicose veins



Table 1 Criteria for considering eligibility of studies

Inclusion criteria

Exclusion criteria

Population

A defined population of English-speakin
participants with a diagnosis of
varicose veins

Undefined population of patients with
chronic venous disease

or

Non-English-speaking patients with
varicose veins

Interventions

No intervention or any intervention
indicated for varicose veins

Outcomes PROMS covering any of the following: Outcome measures of patient satisfactic
generic or preference-based meast or experience, or outcome measure:
e.g. EQ5D™, SF-6D, SF36°; obtained from proxies, carers or
directly elicited preference-based health providers
measures, e.g. time-trade-off, Non-English versions of PROMS
standard gamble utility values;
condition-specific outcome measure
functional outcome measures

English version of PROMS
Study type Published validation studies, other than Unpublished studies

linguistic validation of English
versions of relevant PROMS
Publication in English

Studies of linguistic validation of PROM:!

Review articles, letters, commentaries,
abstracts

Non-English publications

PROM, patient-reported outcome measure; EQ, EuroQol; SF, Short Form.



Table 2 Psychometric criteria used to assess the quality of the patient-reported outcome measures
included in this study

Domain

Criteria

Testretest reliability

Testretest: the intraclass correlation/weightescore should be > 0.70 for group comparisons
and > 0.90 if scores are going to be used for decisions about an individual based on their
scord?®

The mean difference (paired t test or Wilcoxon signed-rank test) betinez=pointsl and 2,
and the 95% c.i. should also be repottéd

Internal consistency

A Cronbach’s a score of > 0.70 is considered googhd it should not exceed > 0.92 for group
comparisons as this is taken to indicate that items in the scale coeldumelant. Item total
correlations should be > 0.20420

Content validity

This is assessed qualitatively during the development of an instrumenhi®eeagood content
validity, there must be evidence that the instrument has been developedbijicgn
patients and experts as well as undertaking a literature réview

Patients should be involved in the development stage and item generatiopiride of patient
representatives should be sought on the constructed’¢ale

Construct validity

A correlation cefficient of > 0.60 is taken as strong evidence of construct validity. Authors
should make specific directional hypotheses and estimate the strengtretstmor before
testing? 4

Criterion validity

A good argument should be made as to why an instrument is standaroramation with the
standardshould be > 0.7015161819

Responsiveness

There are a number of methods to measure responsiveness, inthagiisg effect size,
standardized response means or responsiveness stafisties;s responsiveness index.
There should be statistically significant changes in score of an expectaduted?

Floor and ceiling effects

A floor or ceiling effect is considered if 15% of respondents are achieving the lowest or the
highest score on the instrum&rif

Acceptability

Acceptabilityis measured by the completeness of the data suppl&@Po of the data should b
completé?




Table 3 Studies reporting validation of patient-reported outcome measures in patientardtse

veins
Timing «
Type of study Sample Age Men Reported PROM(
Reference Country Treatment size (years)* (%) PROM(s) assessn
Garratt et af® UK Usual care PDVS 373 45.8 24 AVVQ/SF-36°  Administe
once
Garratt et af® UK Usual care PDVS 1700 42.7 335 SF-36° 2 weeks
baselir
Garratt et at’ UK Usual care PDVS 1700 47.9 39.8 SF-36° Baseline
after 1y
Garratt et af® UK Usual care PDVS 373 45.8 46.1 AVVQ/SF-36° 2 weeks
12 mont
after base
Lattimer et af® UK EVLA versus RCT 100 n.r. 42 AVVQ Baseline
UGFS weeks al
month
Lattimer et aP® UK EVLA versus RCT 84 47.5¢ 47.6 AVVQ Baseline
UGFS weeks al
month
Paty et af? USA EMA and PEM RCT 395 49.6 26.78 VVSymQ® Baseline
weeks (d
Shepherd et al. UK RFA only PDVS 317 48.87 28.4 AVVQ, SQOR- Baseline ¢
82 \Y weeks
Wright et al *3 USA EMA and PEM RCT 40 49.7 37.5 VVSymQ® Baseline
weeks (d

*Mean values except Tmedian. PROM, patient-reported outcome measure; PDVS, PROM
development and validation study; AVVQ, Aberdeen Varicose Vein Question8&iB8°, 36-Item
Short Form Survey; EVLA, endovenous laser ablation; UGFS, ultrasound-guided foam sclerotherapy;
n.r., not reported; EMA, endovenous microfoam ablation; PEM, polidocanol endovenous microfoam;
VVSym@Q®, Varicose Veins Symptoms Questionnaire; RFA, radiofrequency ablation; SQOR-V,
Specific Quality-of-life and Outcome Responséenous.



Table 4 Summary of the psychometric properties of patient-reported outcome measures in patients

with VLU
Psychometric and operational criteria
Test Floor/
Internal retest Content Criterion Construct ceiling
Reference consistency reliability  validity  validity validity Responsiveness effect  Acceptability
Generic PROMS
SF36°
Garratt et al. + 0 ? 0 +/- +/- 0 +
Garratt et af’ 0 0 0 0 + 0 +/-
Disease-specific PROMs
AVVQ
Garratt et al. + 0 +/- + + 0 0 +/-
Garratt et af® 0 + 0 0 0 + 0 +/—
Shepherd et &P 0 - 0 + - +/- 0 +/-
Lattimer et aP® 0 0 0 0 0 + 0 0
Lattimer et aF° 0 0 0 0 0 ? 0 0
VVSymQ®
Paty et af! + 0 0 + 0 + +/— +
Wright et al®® + + + +/— + + 0 +
SQOR-V
Shepherd et &f 0 — 0 + - +/— 0 +/—

0, Not reported (no evaluation completed)evidence not in favout:/-, weak evidence; +,
evidence in favour; ?, methodology questionable. PROM, patient-reported outcome measure;
SF36°, 36-Item Short Form Survey; AVVQ, Aberdeen Varicose Vein Questionnaire;
VVSymQP®, Varicose Veins Symptoms Questionnaire; SQOR-V, Specific Quafliife and
Outcome Responsé/enous.




