Factors impacting on patient perception of procedural success and satisfaction following treatment for varicose veins
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Abstract (244)
Background 

Patient Reported Outcome Measures (PROMs) have been collected on patients undergoing varicose vein treatments in the National Health Service since 2009. The aim of this retrospective cohort study was to examine PROMs for varicose vein interventions, characterising factors that might predict patient-reported perception of procedural success and satisfaction.
Methods 
Centrally-compiled PROMs data for varicose vein procedures carried out from 2009-2011 were obtained from the Hospital Episode Statistics data warehouse for England. Data for 35,039 patient episodes (63% women) were available for analysis. As data were not normally distributed, non-parametric statistical tests were employed. 
Results 

Some 23.2 per cent of patients reported a degree of anxiety or depression before treatment; a formal diagnosis of depression was present in 7.7%. Quality of life, measured by generic EQ-5D-3L index and the Aberdeen Varicose Vein Score (AVVS) improved after intervention by 12% (0.767 to 0.859) and 40% (18.95 to 11.36) respectively. There was no significant improvement in EQ-5D visual analogue scores. There was a significant improvement in self-perceived anxiety or depression after intervention (McNemar-Bowker test, p<0.001). There was a statistically significant relationship between pre-operative depression or anxiety, and self-reported success and satisfaction (Chi-squared, p<0.001). There was also a statistically significant relationship between postoperative anxiety or depression, and self-reported success and satisfaction (Chi-squared, p<0.001).

Conclusion
This analysis of PROMs is evidence that treatment for varicose veins improves quality of life, and anxiety or depression. Pre- and postoperative anxiety or depression scores impact on patient-perceived success and satisfaction rates.
Introduction
Varicose veins are a common manifestation of chronic venous disease (CVD),  affecting 25-50% of the population32

 in 2005-2006, while the care of venous ulcers is responsible for  approximately 2% of UK National Health Service (NHS) expenditure1

. The cost of treating varicose veins has been estimated at £40 million
 4
. Chronic venous disease has been repeatedly shown to cause a significant reduction in quality of life, both in terms of psychological as well as physical wellbeing 


5-7
.  Intervention aims not only to correct the underlying anatomical or haemodynamic disturbance, but also to improve wellbeing
8

 and quality of life. These factors are now recognised as important additional outcome measures in the assessment of disease
9, 10
. This is reflected in the increasing use of quality of life measures as primary endpoints in clinical studies11,12. 
Randomized controlled trials have confirmed both the technical efficacy of treatment for CVD, and the improvement in quality of life 
17

. Yet, the Aberdeen Varicose Veins Score (AVVS), a disease-specific questionnaire, has been proposed as a decision tool in these patients


12-16

. Measuring the changes quality of life with generic and disease-specific tools following varicose vein intervention is crucial to assess the success of treatment. It may also have a role for enhanced case selection: can patients be identified who will achieve quality of life improvements following varicose vein surgery? Previously published data do not provide definitive evidence that the outcome of treatment for varicose veins can be predicted preoperatively HYPERLINK \l "_ENREF_12" \o "Brittenden, 2015 #3304" 
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18, 19
. The role of enhanced case selection using quality of life assessment remains unclear.  
20Pre- and postoperative Patient Reported Outcome Measures (PROMs) have been collected on all patients undergoing hip and knee replacements, hernia and varicose vein treatments in the NHS since 2009 
. These questionnaires comprise both generic and disease-specific quality of life tools. PROMs represent a rich resource for examining key clinical questions relating to outcomes of intervention for varicose veins, with the added benefit of representing real world experience. A high prevalence of undiagnosed depression has been documented previously in patients with varicose veins 


21
. The aim of this study was to examine PROMs for varicose vein interventions to characterise variables impacting on patient perception of procedural success and satisfaction. A secondary aim was to assess the effect of intervention on anxiety and depression. 
Methods

Centrally-compiled PROMs data for varicose vein procedures carried out within the NHS from 2009-2011 were obtained from the Hospital Episode Statistics 


23


22

 data warehouse for England. All patients undergoing varicose veins procedures were invited to complete PROMs questionnaires before and after surgery. This was a voluntary process and informed consent was obtained. PROMs guidance was that pre-intervention questionnaire should be completed within 18 weeks before the procedure, and post-intervention questionnaires at least three months after the procedure  HYPERLINK \l "_ENREF_22" \o "Harris, 2006 #537" 
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.

Full details of the PROMs methodology including the questionnaires used have been published 2524

; and are listed in Appendix A (supplemental material). The PROMs questionnaire measures generic health-related quality of life using the Euro-QoL 5 domain (EQ-5D 
) questionnaire and a disease-specific measure using the Aberdeen Varicose Vein Score (AVVS 24

). The EQ-5D questionnaire is in two parts: the EQ-5D-3L descriptive system and the EQ-VAS. The EQ-5D-3L gives a measure of an individual’s health state, assessing responses over five domains: mobility, self-care, usual activities, pain/discomfort and anxiety/depression. The EQ-VAS records a patient’s general assessment of their own health. These tools measure separate characteristics, but are used in conjunction to provide the global EQ-5D assessment.
The EQ-5D has been validated in numerous patient groups, including eight chronic conditions (cardiovascular, respiratory, liver disease, depression, diabetes, stroke, arthritis and personality disorders) across six countries


26
.  It has been translated into more than 170 languages and has been shown to provide a valid, reliable and sensitive assessment of general health29

.28

. EQ-5D was selected because of its global representation of a patient’s health, its widespread use in healthcare and outcome research and because it is the preferred instrument for the estimation of Quality Adjusted Life Years (QALYs), as used by the National Institute for Health and Care Excellence (NICE)27

. The EQ-5D has not been validated against depression symptoms in isolation. However, there is evidence of correlation with the depression subscale of the Hospital Anxiety and Depression Score (HADS) 
The AVVS is a validated measure commonly employed in studies assessing both the burden of venous disease and the effects of intervention in patients with varicose veins. This 13-part questionnaire assesses domains including physical symptoms, social effect and cosmesis 
Both the EQ-5D and AVVS measures have been employed in the assessment of patients with varicose veins, and have been found to correlate with scores corresponding to increasing Clinical Etiological Anatomical Pathophysiological
 (CEAP) classification scores 
7, 16
.
The PROMs questionnaires specifically ask patients to rate the success of their surgery (much better, little better, about the same, little worse, much worse) and postoperative satisfaction (excellent, very good, good, fair, poor), both on a 5-point scale. Where these terms are used in the present manuscript, they relate to these self-reported measures. Patients were asked pre-operatively whether they had a formal diagnosis of depression made by a clinician. This has been classified as medically confirmed depression. In addition, patients were asked, both pre- and post-operatively, whether they felt anxious or depressed on a 3-point scale (none, moderate or extreme). This has been classified as self-reported anxiety or depression.
Where possible, data were linked to HES using the unique record identifier. HES collects additional information such as age, demographics, comorbidities, geographical location and interventions, which can be linked to the health-related quality of life outcomes. Clinical data such as venous duplex results are not available.
Statistical analysis

Statistical analysis was performed using IBM SPSS Statistics v21 (IBM Corporation). Normality testing was undertaken and parametric and non-parametric tests were performed on normally and non-normally distributed data, respectively.
To test differences in the quality of life measures pre- and postoperatively, related samples Wilcoxon signed rank tests for non-parametric data were used. To investigate differences in self-reported pre- and postoperative depression, the McNemar-Bowker test was used, which looks at related nominal data (>2 categories). Pearson’s Chi-squared tests were used to analyse the differences between self-reported pre-procedural depression and post-intervention success, and also for self-reported pre-procedural depression and post-intervention satisfaction.
Two multinomial logistic regression models were built, one to look at postoperative success as a discriminating factor and the other to look at post-operative satisfaction. The models were used to estimate the odds ratios and 95% confidence intervals associated with three nominal variables (sex, pre-procedural general health [excellent, very good, good, fair, poor], self-reported pre-procedural anxiety/depression [no anxiety/depression, moderate anxiety/depression, extreme anxiety depression]) and two continuous variables (age and pre-procedural EQ-5D quality of life score). The EQ-5D score was chosen over the EQ-VAS and AVVS as a representative quality of life measure. EQ-VAS is an integral component of the EQ5D with a distinct scoring system to the EQ5D descriptive tool. Where the descriptive tool score is calculated according to pre-determined weights derived from values from general population samples (i.e. societal valuation), the EQ-VAS assesses the patient’s individual health state out of 100 (i.e. personal evaluation)
30

 and has been shown to be influenced by external factors, such as psychological and socio-demographic factors
30, 31
. The aim was to select a variable that could easily be determined at the first consultation, rapidly interpreted and that would provide information on whether a patient was likely to experience a positive result from a procedure. The EQ-5D is shorter than the AVVS and easier for patients to complete. It correlates well with disease-specific quality of life measures
Data and methods were presented in compliance with the STrengthening the Reporting of OBservational studies in Epidemiology33

. checklist 
Results

Between 30th June 2009 and 22nd July 2011, data for 35,039 patient episodes were available for analysis. Of the 34,701 episodes that recorded sex, 21,803 (62.8%) were from women. Some 7.8% reported a medically confirmed (as opposed to a self-reported) diagnosis of depression.
Quality of life scores
There were 17,375 (49.6%) complete datasets for generic quality of life EQ-5D index, and 18,271 (52.1%) complete datasets for the AVVS score. Both of these scores showed improvement after intervention (related samples Wilcoxon signed rank test, p<0.001). For EQ-5D visual analogue scores, there were 16,453 (47.0%) complete datasets available and the data showed no significant improvement after intervention (related samples Wilcoxon signed rank test, p=0.082). (Table 1).
Self-reported pre-operative depression or anxiety
Pre-operative data were available from 34,052 (97.2%) records. Of these, 75.9% reported no anxiety or depression, 21.5% reported moderate anxiety or depression, and 2.6% reported themselves being extremely anxious or depressed. There were 23,776 (67.9%) datasets where the pre-operative EQ-5D anxiety or depression scores were available, and which could be linked to age data from the corresponding record through HES.

Using data from the 18,263 (52.1%) records available reporting both pre- and postoperative anxiety or depression scores (EQ-5D, most individuals (14,956, 81.9%) did not report a change in their anxiety or depression after the intervention (Table 2). However, where a change was reported, there was a significant improvement in self-reported anxiety or depression following intervention (McNemar-Bowker test, p<0.001: 11.5% (2,108) reported an improvement and only 6.6% (1,199) reported deterioration.
There were 15,175 (38.8%) complete datasets reporting pre- and post-procedural anxiety and depression scores linked to complete pre- and post-procedural quality of life data. Of these, 79.5% (12,061) reported no anxiety or depression, 18.9% (2,863) reported moderate and 1.7% (251) reported extreme levels of anxiety or depression. There was a statistically significant improvement in EQ-5D-3L and AVVS scores for all levels of anxiety and depression (Table 3; Wilcoxon signed rank test, p<0.001). This was most evident in the group with severe anxiety and depression. There was, however, no significant difference in the pre- vs post-intervention EQ-VAS scores.
Pre-operative anxiety or depression, and treatment success
There were 18,225 (52.0%) datasets that reported both pre-operative depression or anxiety, and post-operative success. There was a statistically significant relationship between pre-operative depression or anxiety and post-intervention success (Chi-squared = 218.29, p<0.001). Although the majority of patients felt their procedure was successful (90.2% overall), those who were extremely anxious or depressed pre-operatively were significantly more likely to assess their treatment outcome to be ‘a little worse’ or ‘much worse’ compared to people reporting no pre-operative anxiety or depression (7.9% vs 3.1%; Chi-squared = 26.6, p<0.001)( supplementary Table 1).
Pre-operative anxiety or depression, and postoperative satisfaction
A total of 18,208 (52.0%) datasets reported pre-operative anxiety or depression, and postoperative satisfaction on a 5-point scale. Overall, only 4.0% (720/18,208) of individuals described their satisfaction as poor. There was a statistically significant relationship between postoperative anxiety or depression, and self-reported satisfaction (Chi-squared = 273.49, p<0.001). Similarly,, a significantly higher proportion of those reported as ‘extremely anxious or depressed’ pre-operatively classified themselves as having ‘poor’ satisfaction compared with those who had no pre-operative anxiety or depression (22.0% versus 2.7%; Chi-squared = 380.0, p<0.001)(Supplementary Table 2). 
Multivariable analyses

Two multinomial logistic regression models were run to assess whether specific variables were predictive of either self-reported success or satisfaction. Variables that could be determined at the initial consultation were selected.
Data from 33,182 (94.6%) patients were included to determine if pre-operative EQ-5D-3L score, age, sex, pre-operative general health and pre-operative anxiety or depression were predictive of self-reported postoperative success. The reference group was those who classified their post-operative success as ‘much worse’. With regards to quality of life measures, the EQ-5D-3L, was selected. The AVVS was excluded, as it is disease-specific. EQ-VAS was also excluded, as the difference in pre vs post-intervention scores was not statistically significant.
The results indicated that all factors included contributed to the model. The model fitting information was significant (p<0.001), indicating a significant improvement in predicting outcome compared with using the intercept alone. The goodness of fit results were inconclusive and likely to be influenced by the large number of empty cells in the model (Pearson p<0.001; Deviance p=1.00). The Pseudo R square results indicated that 3% to 6% of the variance in the outcome could be explained by the exploratory variables (Supplementary Table 3).
Similarly, a model was run to determine if the same variables were predictive of postoperative satisfaction, with the reference group defined by those who classified their satisfaction as ‘poor’. The results indicated that all factors included contributed to the model (Supplementary Table 4). The model fitting information was significant (p<0.001) indicating a significant improvement in predicting outcome compared with using the intercept alone. Similarly to the postoperative success model, the goodness of fit results were inconclusive and likely to be influenced by the large number of empty cells (Pearson p<0.001; Deviance p=1.00). The Pseudo R square results indicated that 4% to 10% of the variance in the outcome could be explained by the exploratory variables.
EQ-5D-3L
Each point increase in the pre-operative EQ-5D-3L quality of life score significantly increased the chances that both success and satisfaction were viewed more positively across all groups (compared with ‘much worse’ group and ‘poor’ groups). For example, for each point increase in the pre-operative EQ-5D-3L score, individuals were much more likely to classify their success as ‘much better’, compared to ‘much worse’ (OR: 15.458 [8.180 – 29.213], p<0.001).
Regarding post-operative satisfaction, higher pre-operative EQ-5D-3L scores were associated with increased satisfaction. For example, for each point increase in the pre-operative EQ-5D-3L score, individuals were more likely to classify their satisfaction as ‘excellent’, compared to ‘poor’ (OR: 3.861 [2.436 – 6.117], p<0.001).

Age

For each year of age, there was a significantly increased chance that patients would classify their success as ‘much better’ compared to ‘much worse’ (OR: 1.011 [1.000 – 1.022], p<0.001). There was an additional, non-significant trend towards positive success with increasing age for other success categories.A similar trend was found for satisfaction: increasing age was associated with a significantly increased chance that patients would classify their satisfaction more positively (compared to ‘poor’). The strongest of these results was for postoperative satisfaction of ‘excellent’ (OR 1.021, 1.015 to 1.028, p<0.001), but the results were consistent, even in the less positive satisfaction categories.
Sex
Men were more likely (OR 2.245, 1.535 to 3.282, p<0.001) than women to feel their success was ‘much better’ compared to feeling their success was ‘much worse’. Overall, there was a non-significant trend for men to feel more positive than women about their intervention across all the other success categories.
Similarly, men were generally more positive about their postoperative satisfaction than women. They were significantly more likely to rate their post-operative satisfaction as ‘excellent’ (OR 2.810 2.275 to3.471, p<0.001), ‘very good’ (OR 1.836, 1.495 to 2.254, p<0.001) or ‘good’ (OR 1.299. 1.055 to 1.601, p=0.014) compared to ‘poor’ than women.

Pre-operative general health
Pre-operative ‘excellent’ health was significantly associated with individuals classifying their postoperative success as ‘much better’ compared with ‘much worse’, with a positive trend seen for other categories.

Post-procedural satisfaction was also more likely to be viewed more positively (compared with ‘poor’ satisfaction) if the pre-operative general health was reported as ‘excellent’, ‘very good’ or ‘good’ (compared with ‘poor’ general health). There were statistically significant results for all of these categories.

Pre-operative anxiety or depression
According to the multivariable model, patients with no pre-operative anxiety or depression were significantly less likely to classify their post-operative success as ‘much better’ (OR 0.390, 0.165 to 0.921, p=0.032) or ‘a little better’ (OR 0.362, 0.152 to 0.866, p=0.022) (compared to ‘much worse’), compared to those who were extremely anxious or depressed pre-operatively.

With regards to satisfaction, those individuals who self-reported ‘no’ or ‘moderate’ pre-operative anxiety or depression were significantly less likely to classify their postoperative satisfaction as ‘excellent’, compared to ‘poor’ (OR 0.405, 0.215 to 0.764, p=0.005) and OR 0.407, 0.220 to 0.753, p=0.004, respectively), compared with those who reported extreme pre-operative anxiety or depression. These findings indicate that those with the highest levels of self-reported anxiety and depression were also the most likely to rate their postoperative success and satisfaction more positively.
Discussion
This analysis of national PROMs data identified that treatment for varicose veins significantly improves individuals’ levels of self-reported anxiety or depression. Patients with higher baseline quality of life had improved self-reported outcomes of treatment success and treatment outcome; conversely patients with high levels of anxiety and depression were significantly more likely to view treatment as unsuccessful and unsatisfactory. This has been shown in previous work on depression and co-morbidities 34

.  
Quality of life improved significantly after intervention as assessed by the AVVS and the EQ5D. EQ5D-VAS, known to be a less sensitive measure, did not show a statistically significant change. These findings have been replicated in two other large PROMs analyses. El Sheikha et al 


3635

 analysed over 24,000 similar patients who completed PROMs from 2010-2014, finding a mean postoperative improvement of 8.1 points for the AVVS and 0.093 points for the EQ5D. Nesbitt et al
 analysed over 8,000 linked treatment episodes from 2009-2010, identifying AVVS and EQ5D improvements of 7.99 and 0.094 respectively. The postoperative AVVS scores of 9.5 – 11.36 were higher than expected in these studies, but the similar findings in large series suggest the scores may reflect other factors such as incorrect completion of the questionnaires or case selection bias, which are recognised limitations of PROMs. Pre-operative EQ5D values for individuals with self-reported anxiety and depression were low.  Being a subjective assessment measure, it is possible that external factors, such as the setting and timing of questionnaire completion (often performed on the day of surgery) may have exacerbated anxiety and affected the pre-operative scoring.
The multivariable analysis suggested that men, older patients and those with higher levels of baseline quality of life were significantly more likely to report treatment success and satisfaction following intervention. However, patients with worse anxiety/depression scores pre-operatively were also more likely to rate their treatment a success and have higher levels of satisfaction than patients with no anxiety. This may be explained by the fact that only a small proportion (1.9%) of respondents had a high level of anxiety or depression pre-operatively, which may have skewed the analysis. Individuals with extreme anxiety and depression may be more involved in their treatment pathway;  clinicians may need to manage expectations more carefully in this group
It is important to note, that the majority of individuals (83.1%) who reported ‘extreme’ depression pre-operatively rated their success as ‘much better’ or ‘better’, but only 55% reported ‘excellent’, ‘very good’ or ‘good’ satisfaction, corresponding with published data37

.  35

 and official statistics
In this study cohort, 24.1% of patients reported a level of anxiety or depression. This is higher than the psychiatric morbidity among adults living in private households, estimated at 8 - 10% 38
, but comparable to rates of depression seen in orthopaedic patients assessed by PROMs.
A prospective multicentre study assessing PROMs in 282 patients having arthroplasty found a significant prevalence of anxiety (20%-28%) and depressive symptoms


39
 (23-33%); this


40 was associated with reduced quality of life scores and procedural satisfaction 3 and 12 months post-intervention. A separate study assessed 8,672 patients undergoing primary or revision knee arthroplasty 
; the rate of depression was 11% which was associated with suboptimal knee function improvement.
The rate of depression identified in the present study can be explained by the close relationship between depression and chronic disease


2142

.  Sritharan et al 


41

. Coronary artery disease, HIV, stroke, Parkinson’s disease and multiple sclerosis are all associated with depression rates of up to 30%  HYPERLINK \l "_ENREF_41" \o "Moussavi, 2007 #2787" 


 ADDIN EN.CITE 
 previously identified that 29 per cent of patients with symptomatic varicose veins had depression, similar to the present study. However, the presence of depression was not shown to correlate with clinical severity of venous disease measured by the CEAP classification 
A significantly higher proportion of individuals who classified themselves as having ‘no anxiety or depression’ responded to the success and satisfaction questions compared to the general PROMs dataset. Conversely, significantly fewer people with self-reported ‘moderate’ or ‘extreme’ depression and anxiety responded to success and satisfactions questions (Supplementary Table 5). This responder bias is consistent with previous work examining non-responders to PROMs questionnaires 
 ADDIN EN.CITE 
43, 44
.
Whether the results within the NHS PROMs data-set are representative of the entire population undergoing varicose vein surgery has previously been questioned 36





43-45

. Only 50% of the 35,039 patients had quality of life data. Non-completion rates in PROMSs are a known limitation and have been reported at 72% for pre-operative and 42.4% for postoperative questionnaires HYPERLINK \l "_ENREF_43" \o "Hutchings, 2012 #2957" 


 ADDIN EN.CITE , 46
. 
The results of the present study highlight the morbidity associated with varicose veins and  the generally positive impact of treatment Despite the limitations of PROMs data interpretation, assessing quality of life in addition to clinical and duplex measures provides a more comprehensive assessment of patients with venous disease. This is of importance not only to assess the impact of treatment for varicose veins, but also to highlight how concerns and expectations identified by the questionnaires may be used to improve patient experience. 
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