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ABSTrACT

objectives – Although commonly used to measure health related quality of life in patients with lower 
limb ischemia, the measurement properties of the VascuQol and its assumed underlying health 
dimensions have not been studied in depth. The objective of this study was therefore to evaluate 
aspects of reliability and validity of the Dutch version of the VascuQol in patients with intermittent 
claudication (IC) and critical limb ischemia (CLI).

methods – Two datasets containing 195 patients with IC and 150 patients with CLI were used. 
Face validity of the VascuQol was examined in interviews with patients and a survey among health 
professionals. Homogeneity and structural validity of the VascuQol were assessed using Cronbach’s 
α coefficients and explanatory factor analysis. Furthermore, convergent validity and known group 
validity were assessed.

results – During the face validity interviews, three items were indicated as less relevant. 
Homogeneity analysis showed that the α coefficient of the VascuQol was .93, while the symptoms 
and social domains had α coefficients below the threshold of .70. The original five domains of 
the VascuQol could not be reproduced. Instead, factor analysis yielded a three factor solution. 
Moderate correlations were found for the activities, social and emotional VascuQol domains and 
matching health domains of other patient reported outcome measures (PROMs). Lower convergent 
correlations were observed for the pain domain and the sumscore of the VascuQol. The VascuQol 
was able to distinguish between patients’ level of HRQL in relation to their disease severity (IC versus 
CLI patients).

Conclusions – There is room for improvement of the VascuQol questionnaire. Further clinimetric 
studies should be performed to strengthen clinically relevant findings based on this instrument.

What this paper adds – Health related quality of life (QoL) is an important outcome measure to 
evaluate the effect of treatment in patients with intermittent claudication and critical limb ischemia. A 
commonly used disease specific QoL measure is the VascuQol questionnaire. In this study, aspects 
of the reliability and validity of this instrument were assessed. Nine weak items were identified, 
and the original five domains could not be reproduced. Instead, a three factor solution was found. 
Further clinimetric studies should be performed to strengthen clinically relevant findings based on 
this instrument. Conclusions based on the VascuQol as an outcome measure should be interpreted 
with caution.
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INTroduCTIoN

Intermittent claudication (IC) and critical limb ischemia (CLI) are two manifestations of chronic 
peripheral arterial occlusive disease (PAOD).1, 2 Health related quality of life (HRQL) is an important 
outcome measure to evaluate the effect of treatment in these conditions. Several guidelines on 
PAOD acknowledge the importance of patient reported outcome measures (PROMs) in clinical trials 
in patients with PAOD. It is expected that in The Netherlands PROMs will be soon used as indicators 
for quality of care for patients with PAOD.

Before PROMs can be applied in research and daily practice their measurement properties should 
be thoroughly assessed to ensure reliable, valid, and responsive measurements. The Vascular 
Quality of Life Questionnaire (VascuQol) is one of the most commonly used PROMs in the field 
of PAOD.3 Yet, a recent systematic review has shown that its measurement properties have not 
been studied extensively.4 The VascuQol was designed as a questionnaire containing five domains 
measuring the patient’s level of pain, symptoms, activities, and social and emotional well-being. 
However, as its measurement properties and its assumed underlying health dimensions have never 
been psychometrically assessed in depth, a clear clinical interpretation of the VascuQol domain 
scores and total score is hampered. The objective of this study was therefore to evaluate aspects of 
reliability and validity of the Dutch version of the VascuQol in patients with IC and CLI.

meThodS

Questionnaire
The VascuQol is a 25 item disease specific questionnaire, aiming to measure HRQL in patients 
with IC and CLI.3 Several translations are available, including a Dutch version.5, 6 The instrument 
consists of five domains: pain (4 items), symptoms (4 items), activities (8 items), social (2 items), and 
emotional (7 items). Every item has seven response options, with scores ranging from 1 to 7. A total 
score is the sum of all 25 item scores divided by 25. Domain scores are calculated as the sum of all 
domain items divided by the number of items of that domain. So, both the total score as well as the 
domain scores range from 1 (worst HRQL) to 7 (best HRQL).

Patients and datasets
For the current study two different datasets were used. Dataset 1 comprised 195 patients with IC 
who participated in the multicenter SUPER study, an ongoing randomized controlled trial comparing 
percutaneous transluminal angioplasty and supervised exercise therapy for IC based on iliac 
obstructions (clinicaltrials.gov, NCT01385774).7 Dataset 2 consisted of 150 patients with CLI. These 
patients participated in a prospective monocenter observational cohort study between May 2007 
and May 2010.8 Inclusion and exclusion criteria for study participation can be found in the previously 
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published reports by Frans et al.7, 8 Both studies were approved by the medical ethics committee of 
the Academic Medical Center (AMC) and written informed consent was obtained from all patients. 
VascuQol questionnaires were self-administered at home and returned by mail in both studies. For 
the present study VascuQol questionnaires that were completed by patients at baseline were used.

Step 1: face validity
In the spring of 2015 a random sample of patients with IC and CLI was recruited from both the 
outpatient clinic and the vascular surgery ward of the AMC. Using semi-structured in depth interviews 
(conducted by AC), patients were asked to indicate per VascuQol item whether they thought it 
was relevant for the measurement of their quality of life, and if it should be kept in or omitted 
from the questionnaire. The medical ethics committee of the AMC exempted this interview from 
approval and informed consent was waived. Additionally, a survey was conducted among vascular 
surgeons, surgical residents, and nurse practitioners. A convenience sample was chosen, as all 
professionals contacted were affiliated to the SUPER study, and as such involved in day to day care 
for PAOD patients. In this survey respondents were asked to indicate per VascuQol item whether 
they considered this item as (less) relevant for HRQL measurement in patients with IC and CLI.

Step 2: Internal consistency and structural validity
First, the homogeneity of the domains of the VascuQol was studied. The homogeneity or internal 
consistency of a scale is an indicator of its reliability and refers to the statistical coherence of the 
scale items. One of the measures of homogeneity is the Cronbach’s α coefficient, which is based 
on the average inter-item correlation within a (sub)scale and reflects the extent to which the items 
measure a common concept. A Cronbach’s α ≥0.70 indicates acceptable homogeneity.9 Then, the 
structural validity (or dimensionality) of the VascuQol was studied by an explanatory factor analysis. 
In this approach the correlation of item scores is used to examine whether these items can be 
described in a limited number of factors. The goal of factor analysis is to examine how many 
meaningful dimensions can be distinguished in a construct. The basic principle is that items that 
correlate highly with each other are clustered in one factor, while items within one factor preferably 
show a low correlation with items in other factors.10

Step 3: Convergent validity and known group validity
In this last step convergent validity was assessed. Support for this type of validity is provided if 
the subscale scores of the VascuQol correlate meaningfully with matching health domains of other 
PROMs. For the IC patients in the first dataset, two generic HRQL measures, the SF-3611 and the 
EQ-5D,12 and the AMC Linear Disability Score (ALDS)13 focusing on daily activities, were available. 
For the CLI patients in dataset 2, the ALDS was available. To assess the convergent validity, three 
members of the study group (AC, TS, RdH) compared the content of the items of the VascuQol with 
other health measurement instruments used. The following hypothesis was postulated, based on 
the maximum overlapping content of the instruments. It was assumed that the VascuQol sumscore 



Processed on: 12-4-2017Processed on: 12-4-2017Processed on: 12-4-2017Processed on: 12-4-2017

509107-L-bw-Santema509107-L-bw-Santema509107-L-bw-Santema509107-L-bw-Santema

Clinimetric evaluation of the vascular quality of life questionnaire

101

5

would correlate strongly with both the SF-36 General Health Perception subscale and the EQ-5D 
Visual Analogue Scale reflecting patient’s self-rated health. Furthermore, it was hypothesized that 
the activities domain of the VascuQol would show a strong correlation with the ALDS and the social 
domain of the VascuQol correlated with the SF-36 Social Functioning subscale. It was expected that 
the emotional domain of the VascuQol would correlate strongly with the mental health subscale of 
the SF-36. In the last hypothesis strong correlations between the pain domain of the VascuQol and 
the SF-36 Bodily Pain subscale and EQ-5D pain item were assumed. For the symptom domain no 
matching subscales of the SF-36 and EQ-5D were available.

The known group validity (or clinical validity) was assessed by comparing the VascuQol scores of 
patients with a different disease severity. It was hypothesized that the mean VascuQol sumscore 
would be lower among patients with CLI than among patients with IC. The ability of the instrument 
to distinguish between these patient groups was statistically expressed in Cohen effect size d.14

Statistical analyses
Patient characteristics were summarized using simple descriptive statistics. As the Cronbach’s 
α values also depend on the number of items on the (sub)scale, the internal consistency of the 
VascuQol scores was additionally described in terms of corrected item-total correlations. An 
item-total correlation ≥0.30 is considered to be sufficient.15 Factor analysis (Principal Component 
Analysis) was conducted with direct oblimin rotation. The Kaiser-Meyer Olkin measure16 of sampling 
adequacy and the Bartlett’s test of sphericity17 were used to examine the statistical appropriateness 
of the factor analysis.

Convergent correlation patterns were expressed in Pearson or Spearman rank correlation 
coefficients when appropriate, whereas the Cohen effect size d to express the clinical validity of the 
VascuQol scores was calculated from the difference between the mean total scores of the IC versus 
CLI patients divided by the pooled standard deviation. An arbitrary rule is to consider an effect size 
of 0.2 as small, 0.5 as medium, and 0.8 as large.14 In all analyses a p-value <.05 was considered 
to be statistically significant. Statistics were performed using the Statistical Package for the Social 
Sciences version 22 (IBM/SPSS Inc., Armonk, NY, USA).

Twenty-two patients, of whom 21 had IC, generated a small number (0.67%) of missing VascuQol 
items. As Little’s chi-square test18 showed that the missing item data in the IC patient group were 
not missing completely at random (p = .01), missing items of all patients with missing data were 
replaced by values using multiple imputation based on the information of all available item values. 
Because the psychometric procedures with SPSS software do not support analyses on pooled 
data, all analyses were performed separately in five imputed datasets, producing almost identical 
results. The results presented here are based on one randomly chosen imputed dataset.
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reSuLTS

Patient characteristics are shown in Table 1, and are typical for patients with IC and CLI.

Step 1: face validity
Eleven patients with IC and nine patients with CLI were interviewed. Fourteen of the 28 invited 
health professionals returned the survey by mail: 10 vascular surgeons, one resident in vascular 
surgery, and three vascular nurse practitioners. Respondents came from three university and eight 
peripheral Dutch hospitals. Non-responders were 10 vascular surgeons, two vascular nurses, and 
two residents in vascular surgery from two university hospitals and six peripheral hospitals.

Item 2 from the emotional domain (“I have worried that I might injure my leg”) and item 17 from the 
symptom domain (“Sores and ulcers on my leg (or foot) have given me pain or discomfort”) were 
perceived less relevant by respectively 10 and eight of the IC patients. The health professionals had 
similar views, with, respectively, 11 and 10 professionals considering items 2 and 17 less relevant. 

Table 1. Patient characteristics.

dataset 1
IC patients (N=195)

dataset 2
CLI Patients (N=150)

Age, mean (SD) 62.1 (±9.1) 68.1 (±12.4)

Gender, male (%) 118 (60.5) 96 (64.0)

Current or former smoker (%) 185 (94.9)
Unknown 6 (3.1)

121 (80.7)

Hypertension (%) Yes 90 (46.2)
No 94 (48.2)

Unknown 11 (5.6)

Yes 119 (79.4)
No 31 (20.7)

Hyperlipidemia (%) Yes 66 (33.8)
No 37 (19.0)

Unknown 92 (47.2)

Yes 24 (16.0)
No 67 (44.6)

Unknown 59 (39.3)

Diabetes Mellitus (%) Yes 37 (19.0)
No 152 (77.9)

Unknown 6 (3.1)

Yes 61 (40.7)
No 89 (59.3)

Coronary heart disease (%) Yes 52 (26.7)
No 141 (72.3)

Unknown 2 (1.0)

Yes 55 (36.7)
No 95 (63.3)

Previous TIA or stroke (%) Yes 15 (7.7)
No 174 (89.2)

Unknown 6 (3.1)

Yes 33 (22.0)
No 117 (78.0)

ABPI, median (range) Left 0.82 (0.3 to 1.3)
Right 0.81 (0.4 to 1.3)

Affected limb 0.46 (0.19 to 1.11)

 ABPI: ankle brachial pressure index, SD: standard deviation, TIA: transient ischemic attack 
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Item 5 from the symptom domain (“My legs have felt tired or weak”) was considered insufficiently 
relevant by five CLI patients and 13 health professionals. Full survey results on the face validity are 
available on request.

Step 2: Internal consistency and structural validity
The Cronbach’s α coefficient of the total scale was .93. The homogeneity analyses for the separate 
domains are presented in Table 2. The α coefficients of the symptom and social domains were 
below the threshold of .70. However, the correlation between the two social items was sufficient 
(r = .45). The last two columns of the table indicate that, in general, the items contributed to the 
reliability of their respective domains, although two weak items could be identified. In the symptoms 
domain, item 17 showed poor correlation with the domain score (.10). Removing this item improved 
the homogeneity of the domain to α =  .68. The correlation of item 9 with the total score of the 
domain “activities” was also poor (r = .09). Deleting this item slightly improved the homogeneity of 
this domain to α = .89.

Factor analysis with a forced entry of five factors did not result in a clear clinically interpretable and 
suitable factor solution. Hence, the original structure of the VascuQol-25 with five separate domains 
could not be replicated (data available on request). Factor analysis revealed that the data could be 
best described by a three factor solution which explained 54% of the scale score variance. Table 3 
shows the factor loadings of the three identified domains. The items that cluster on Factor 1 reflect 
the patient’s level of physical and social activities. Factor 2 refers to emotional well-being, whereas the 
third factor captures PAOD symptoms, including pain. The largest part of the score variance could be 
ascribed to the activities domain (39%). Seven items loaded ambiguously on more than one factor. Item 
9 from the activities domain correlated better with the second emotional factor, whereas items 21 and 
11 from the emotional domain equally loaded on the first activities factor. Pain item 20 and symptom 
item 17 loaded both on the symptoms and pain domain as well as the activities domain, while the pain 
items 13 and 7 were moderately correlated with all three factors. Cronbach’s α coefficients of the three 
identified domains were .89 (activities), .86 (emotional), and .79 (symptoms and pain).

In summary, nine items were identified as weak (item 2, 5 and 17 based on face validity and item 7, 
9, 11, 13, 17, 20 and 21 based on clinimetric evaluation), which are displayed in Table 4.

Step 3: Convergent validity and known group validity
Convergent validity of the VascuQol is presented in  Table  5. Moderate correlations were found 
for the activities, social and emotional VascuQol domains and matching health domains of the 
other patient reported outcome measures (range correlations .59–.66). Smaller correlations were 
observed between the pain domain of the VacuQol and the SF-36 bodily pain domain of the SF-36 
(r = .49) and the single pain item of the EQ-5D (r = .34), and between the sumscore of the VascuQol 
and the General Health Perceptions subscale of the SF-36 (r = .35) and the EQ-5D VAS (r = .42).
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The VascuQol was able to distinguish between patients’ level of HRQL in relation to their disease 
severity (IC versus CLI patients). The mean sumscore was 4.22 (SD 0.95) among patients with IC 
and 3.06 (SD 0.91) among patients with CLI; Cohen’s effect size d = 1.23.

Table 2. Homogeneity of the five domains of the VascuQol (N=345).

domain Items
α if item 
deleted*

Corrected item-
total correlation#

Pain
α = 0.74

1. Pain during walking 0.78 0.33

7. Pain at night 0.62 0.64

13. Pain in rest 0.59 0.69

20. Amount of discomfort 0.69 0.54

Symptoms
α = 0.54

3. Cold feet 0.32 0.48

5. Tired or weak legs 0.50 0.28

8. Pins, needles or numbness 0.30 0.51

17. Ulcers and sores 0.68 0.10

Activities
α = 0.86

4. Exercise or play sports 0.84 0.64

9. Walking distance has increased 0.89 0.09

10. Ability to walk 0.84 0.72

14. Ability to climb stairs 0.84 0.68

16. Ability to do routine household work 0.83 0.75

18. Range of activities 0.83 0.74

22. Ability to go shopping or carry bags 0.83 0.75

24. Walking distance became less 0.86 0.53

Social 
α = 0.62

6. Restricted in spending time with friends or relatives NA
0.45$

15. Ability to participate in social activities NA

emotional
α = 0.86

2. Worry about injuries 0.85 0.56

11. Concerns about being housebound 0.83 0.68

12. Concerns about having poor circulation in the legs 0.84 0.62

19. Frustrated about problems caused by poor circulations in the legs 0.84 0.64

21.Feelings of guilt about relying on friends or relatives 0.84 0.63

23. Worries about being in danger of losing a part of leg or foot 0.84 0.59

25. Being depressed about poor circulation in the legs 0.83 0.67

*α value of the concerning domain if that item is not included in the calculation
#The correlation between the item and the concerning domain score excluding that item
$Inter-item correlation
NA: not applicable



Processed on: 12-4-2017Processed on: 12-4-2017Processed on: 12-4-2017Processed on: 12-4-2017

509107-L-bw-Santema509107-L-bw-Santema509107-L-bw-Santema509107-L-bw-Santema

Clinimetric evaluation of the vascular quality of life questionnaire

105

5

Table 3. Summary of explanatory factor analysis results for the VascuQol (N=345).

Item (original domain)

rotated* factor Loadings

factor 1
(physical and 

social activities)

factor 2
(emotional 
well-being)

factor 3
(symptoms & 

pain)

16. Ability to do routine household work (Act) 0.87 -0.12

22. Ability to go shopping or carry bags (Act) 0.84

14. Ability to climb stairs (Act) 0.82

18. Range of activities (Act) 0.79

10. Ability to walk (Act) 0.76 0.18

15. Ability to participate in social activities (Soc) 0.76 -0.11

4. Ability to exercise or play sports (Act) 0.72 0.11

24. Walking distance became less (Act) 0.55 0.14

6. Restricted in spending time with friends or relatives (Soc) 0.54 -0.24 0.11

9. Walking distance has increased (Act) 0.32 0.49

21.Feelings of guilt about relying on friends or relatives (Em) 0.44 -0.42

12. Concerns about having poor circulation in the legs (Em) -0.69 0.20

23. Worries about being in danger of losing a part of leg or 
foot (Em)

0.27 -0.64 -0.18

25. Being depressed about poor circulation in the legs (Em) 0.16 -0.61 0.18

2. Worry about injuries (Em) 0.22 -0.61 -0.12

19. Frustrated about problems caused by poor circulations in 
the legs (Em)

0.14 -0.56 0.25

11. Concerns about being housebound (Em) 0.47 -0.47

1. Pain during walking (Pain) 0.14 0.72

5. Tired or weak legs (Symp) 0.12 0.65

8. Pins, needles or numbness (Symp) -0.36 0.56

20. Amount of discomfort (Pain) 0.44 0.46

3. Cold feet (Symp) 0.18 -0.29 0.44

17. Ulcers and sores (Symp) 0.50 -0.32 -0.43

13. Pain in rest (Pain) 0.30 -0.25 0.38

7. Pain at night (Pain) 0.32 -0.26 0.32

% of variance explained 39.1% 7.4% 7.1%

Cronbach’s α 0.89 0.86 0.79

*After direct oblimin rotation; rotation is a statistical procedure to facilitate the identification of the underlying health 
dimensions. Factor loadings > .40 appear in bold; loadings < .10 not presented. Kaiser-Meyer-Olkin measure of sampling 
adequacy = .93, meaning that the items had enough in common to warrant a factor analysis. Bartlett’s test of sphericity: 
p < .001 indicating that the correlations between the item were sufficient large for factor analysis. 
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dISCuSSIoN

This study investigated aspects of reliability and validity of the Dutch VascuQol. Nine weak items 
were identified based on face validity and clinimetric evaluation. The assumed structure of five 
separate domains could not be clearly reproduced. Factor analysis revealed that the data could 
be best described by a three factor solution, reflecting (social) activities, emotions, and symptoms, 
including pain. Furthermore, only moderate correlations were found for three VascuQol domains 
(activities, social, and emotional) and other PROMs. Less pronounced convergent correlations were 

Table 4. Identified ‘weak’ items based on face validity and clinimetric evaluation.

Item (original domain) face validity
homogeneity 

analyses 
factor 

analysis

2. Worry about injuries (Em) x (less relevant for IC patients)

5. Tired or weak legs (Symp) x (less relevant for CLI patients)

7. Pain at night (Pain) x

9. Walking distance has increased (Act) x x

11. Concerns about being housebound (Em) x

13. Pain in rest (Pain) x

17. Ulcers and sores (Symp) x (less relevant for IC patients) x x

20. Amount of discomfort (Pain) x

21.Feelings of guilt about relying on friends or 
relatives (Em)

x

Table 5. Convergent validity of the VascuQol and its five domains.

vascuQol domain matching health domain other Prom Correlation coefficient

Activities ALDS* 0.60

Social SF-36 - Social Functioning subscale 0.66

Emotional SF-36 - Mental Health subscale 0.59

Pain SF-36 - Bodily Pain subscale
EQ-5D - Pain item

0.49
0.34#

Symptoms NA -

Sumscore SF-36 - General Health Perceptions subscale
EQ-5D – Visual Analog Scale

0.35
0.42

Associations expressed in Pearson correlation coefficient
#Association expressed in Spearman rank correlation coefficient 
*Convergent validity was assessed in a dataset 1 (patients with intermittent claudication). However, for the ALDS, 
convergent validity was assessed in a dataset 1 and 2 (all patients)
NA: not applicable
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found for the VascuQol sumscore and VascuQol domain pain. The VascuQol was able to distinguish 
between patients’ level of HRQL in relation to their disease severity (IC versus CLI patients).

During the face validity interviews three VascuQol items were identified as weak. This judgement 
was based on these items not being suitable for both patients with IC and patients with CLI. As 
patients with IC do not suffer from injuries, ulcers, and sores (items 2 and 17), it is hard for them to 
interpret these questions. In addition, patients with CLI have problems interpreting “tired and weak 
legs” (item 5) as they mainly suffer from ischemic rest pain or tissue loss. The original authors created 
the VascuQol for both patients with IC and CLI, and indicate that using one questionnaire makes 
it possible to also use it in patients who deteriorate from IC to CLI.3 However, only few IC patients 
eventually deteriorate to CLI.19 Therefore, in future studies it may be worthwhile developing different 
VascuQol questionnaires for patients with IC and CLI to be able to more accurately measure the 
disease burden in both subgroups.

The present study revealed that a large part of the score variance of the VascuQol was explained 
by the activities and social domains, indicating that the VascuQol seems to have a strong focus on 
patient’s level of physical disability. It is suggested that use of a sumscore with all items having the 
same contribution could be useful for a multidimensional HRQL instrument measuring patient’s level 
of functional, psychological, and social health. Strong improvement or deterioration in one of these 
health domains may be blurred by less evident change or even change in the reversed direction in 
other health domains when calculating sumscores. Therefore, it is felt that domain or profile scores 
are far more important in the assessment of HRQL. In line with this finding, relatively low correlations 
were observed for the VascuQol sumscore and the General Health Perceptions domain of the SF-36 
and the Visual Analogue Scale of the EQ-5D. The sumscore of the VascuQol is obviously not a good 
reflection of patient’s general health perception.

Although use of PROMs is applauded in clinical practice and research, it is emphasized that the 
measurement properties of many PROMs in the field of PAOD have been insufficiently studied.4 This 
hampers interpretation and comparison of PROM data in clinical PAOD studies. The comprehensive 
clinimetric evaluation of the VascuQol performed in the current study helps to create a more solid 
and valid basis of HRQL outcome measurements. To date, the optimal structure of the VascuQol 
is undecided. Recently, a short version of the VascuQol was developed, based on Item Response 
Theory.20 Nordanstig et al. created a short six item version of the VascuQol by selecting at least one 
item from every domain of the original VascuQol. In the field of clinimetrics there is a continuous 
search for the optimal number of items in a PROM as there is an unavoidable tradeoff between detail 
and feasibility. It has been recognized that long questionnaires pose too much burden on patients 
and as such lower the response rate.21 Shorter versions are thus more suitable for postal follow-up 
in trials and in busy daily practices.22 On the other hand, they provide less clinical information and 
nuance.23 Furthermore, short instruments may reduce measurement precision and responsiveness 
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for health changes over time. It is interesting to notice, that a number of identified “weak” items in 
the present study (items 2, 11, 17, and 21) were also considered to be least relevant in relation to 
the disease by patients in the study by Nordanstig. This confirms that further in depth psychometrical 
evaluation of the VascuQol is required.

Comprehensive clinimetric studies should be performed for other PROMs, preferably before 
practical application. The recently presented Peripheral Arterial Disease Quality of Life questionnaire 
(PADQOL) provides a good example of an extensive development process.24, 25  It is based on 
qualitative interview studies, followed by an assessment of dimensionality, internal consistency, and 
construct validity. While further clinimetric studies are needed, its development process may serve 
as an excellent example for other developers of PROMs.

Regarding the face validity part of the study, the response rate of the professionals in the field was 
relatively low. Future replication of the findings with regard to the relevance of some VascuQol items is 
therefore needed. Another limitation in the current study is that the sample consisted of patients who 
were included in clinical studies; an observational cohort study (patients with CLI) and a randomized 
controlled trial (patients with IC). However, as only questionnaires at baseline were used, it is felt that 
the impact of possible research related effects was, if any, minimal. To examine the generalizability of 
the results and to strengthen the foundation for an improved VascuQol questionnaire, it is necessary 
that this study is repeated in other patient samples and in other countries. In the present study, 
the Dutch version of the VascuQol was assessed.6 Translation of the VascuQol was done by the 
Mapi Research Institute using a forward backward translation method.24, 26 In addition, the translated 
questionnaire was reviewed by a clinician, tested in a representative sample population and finalized 
so that the Dutch version was both conceptually equivalent to the original VascuQol and easily 
understood by Dutch PAOD patients.24, 26

In conclusion, there is room for improvement of the VascuQol questionnaire, and further clinimetric 
studies should be performed to strengthen clinical relevant findings based on this instrument.
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