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TITLE  

Relationships between preventive activities, psychosocial factors and recurrence 

of venous leg ulcers:  A prospective study.  

 

ABSTRACT 

Aim: To identify relationships between preventive activities, psychosocial factors 

and leg ulcer recurrence in patients with chronic venous leg ulcers.   

Background:  Chronic venous leg ulcers are slow to heal and frequently recur, 

resulting in years of suffering and intensive use of health care resources.    

Methods:  A prospective longitudinal study was undertaken with a sample of 80 

patients with a venous leg ulcer recruited when their ulcer healed. Data were 

collected from 2006–2009 from medical records on demographics, medical history 

and ulcer history; and from self-report questionnaires on physical activity, nutrition, 

preventive activities and psychosocial measures. Follow-up data were collected 

via questionnaires every three months for 12 months after healing. Median time to 

recurrence was calculated using the Kaplan-Meier method. A Cox proportional-

hazards regression model was used to adjust for potential confounders and 

determine effects of preventive strategies and psychosocial factors on recurrence. 

Results:  There were 35 recurrences in a sample of 80 participants. Median time 

to recurrence was 27 weeks. After adjustment for potential confounders, a Cox 

proportional hazards regression model found that at least an hour/day of leg 

elevation, six or more days/week in Class 2 (20–25mmHg) or 3 (30–40mmHg) 

compression hosiery, higher social support scale scores and higher General Self-

Efficacy scores remained significantly associated (p<0.05) with a lower risk of 
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recurrence, while male gender and a history of DVT remained significant risk 

factors for recurrence.  

Conclusion: Results indicate that leg elevation, compression hosiery, high levels 

of self-efficacy and strong social support will help prevent recurrence.  

 

Keywords 

chronic disease, venous leg ulcers, prevention, recurrence 
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SUMMARY STATEMENT 

What is already known about this topic  

 Approximately 1–2% of the adult population suffer from venous leg ulcers, 

which take months or years to heal, and after healing, up to 70% recur. 

 Evidence on effective preventive strategies for recurrence is limited to use 

of compression hosiery and/or venous surgery; although many patients are 

not suitable for surgery and adherence to wearing compression hosiery is 

notoriously poor. 

 Known risk factors for recurrence include venous factors, comorbidities and 

poor mobility, however little is known on relationships between recurrence, 

psychosocial factors and strategies for prevention of chronic leg ulcers.  

What this paper adds 

 Low levels of social support and self efficacy were found to be significantly 

associated with a greater risk of recurring venous leg ulcers.  

 After adjustment for demographic, medical and psychosocial factors, leg 

elevation and wearing compression hosiery are likely to prevent recurrence 

of venous leg ulcers. 

Implications for practice and/or policy  

 Patients with chronic venous insufficiency should be encouraged to elevate 

their legs for at least an hour each day and wear Class 2 or 3 compression 

hosiery for 6 or 7 days/week. 

 Health professionals caring for patients with chronic venous insufficiency 

should assess levels of social support and self efficacy and implement 

strategies to improve self efficacy and promote optimal social support.  
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INTRODUCTION AND BACKGROUND 

Chronic venous insufficiency (CVI) occurs as a result of defective valves or 

obstruction in the venous system, which can lead to venous hypertension, 

oedema, inflammatory changes to the skin and eventually venous leg ulcers (Brem 

et al. 2004, Nelson et al. 2006). It is estimated that 40 – 50% of the adult 

population suffer with chronic venous insufficiency (Abbade & Lastoria 2005) and 

1 – 2% of the adult population progress to the most severe stage, venous 

ulceration (Briggs & Closs 2003). Venous leg ulcers often take months or years to 

heal and frequently recur, becoming a lifelong chronic condition with cycles of 

ulceration, healing and recurring ulceration. The impact of chronic leg ulcers has 

been well documented in the literature, with reports of reduced quality of life, pain, 

decreased mobility, reduced functional ability and social isolation (Chase et al. 

2000, Persoon et al. 2004). In addition, there are significant costs to both the 

sufferers and to health care systems, including an estimated 2–3% of total health 

care expenditure in developed countries (Abbade & Lastoria 2005, Posnett & 

Franks 2008).  

Without active intervention, up to 70% of venous leg ulcers recur, often within 

three months of healing (Moffatt & Dorman 1995, McDaniel et al. 2002, Vowden & 

Vowden 2005). Despite the urgent need, evidence on effective preventive 

strategies is limited mainly to two interventions:  the use of daily compression 

therapy for life (Nelson et al. 2000, Nelson et al. 2006); and/or venous surgery, 

particularly when superficial venous incompetence is involved (Gohel et al. 2007). 

Unfortunately, many patients with venous insufficiency are not suitable or willing to 

undergo surgery, due to age and multiple comorbidities (Warwick et al. 2007). 

Current advice provided to patients on prevention thus tends to concentrate on 



 

 6

conservative strategies to improve the impaired venous return, such as 

compression therapy, leg elevation, keeping mobile and exercise (Registered 

Nurses' Association of Ontario 2004, Royal College of Nursing 2006). Wearing 

compression hosiery, however, presents several problems itself as a prevention 

strategy, with reports of difficulties with application, comfort, appearance and cost  

(Anand et al. 2003, Flaherty 2005); and the lack of evidence for alternative 

strategies such as leg elevation and exercise creates difficulties in planning 

alternative preventive care. In addition, it is suggested that the low levels of 

adherence to compression therapy  may be influenced by a variety of physical and 

psychosocial factors (Nelson 2005). Improved knowledge of the impact of these 

factors would facilitate the development of effective strategies for prevention. 

A number of risk factors for recurrence have been identified, many related to the 

severity of venous disease e.g. a history of deep vein thrombosis (Franks et al. 

1995, McDaniel et al. 2002), deep vein insufficiency (Barwell et al. 2004, Gohel et 

al. 2005), larger previous ulcer size (Franks et al. 1995, Vowden & Vowden 2005) 

and prolonged ulcer duration (Barwell et al. 2000, Gohel et al. 2005). Other risk 

factors include comorbidities such as rheumatoid arthritis and diabetes (Barwell et 

al. 2000, Ghauri et al. 2000), poor mobility or decreased ankle movement (Brooks 

et al. 2004, Nelson et al. 2006) and disadvantaged social groups (Callam et al. 

1988). The diversity of these factors also point to a need for a multifaceted 

approach to prevention. Improved knowledge of the relationships between self-

care activities, psychosocial factors and recurrence of venous leg ulcers would 

help facilitate this approach. 
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THE STUDY 

 

Aim 

The aim of this study was to determine relationships between psychosocial 

factors, activities to prevent recurrence and recurrence rates of venous leg ulcers.   

 

Design  

A prospective longitudinal study was undertaken with participants who were 

diagnosed with a venous leg ulcer and recruited when their ulcer healed, then 

followed up for 12 months after healing.  

 

Sample  

A convenience sample of 80 patients with a venous leg ulcer were recruited from 

leg ulcer clinics based in metropolitan hospitals or community-based clinics run by 

a district nursing service. This was a follow-up study of clients who had 

participated in research studies to evaluate the effect of different types of 

compression on healing rates in venous leg ulcers. There were no specific 

educational or self-management activities involved in the studies. Once clients 

were healed, they were discharged from the leg ulcer clinics.  

 

All clients presenting at any of these clinics from 2006 to 2008 and fitting the 

inclusion and exclusion criteria were invited to participate in the original studies. 

Upon healing of their leg ulcer, patients were sent an information and consent 

package and invited to participate in the follow-up study via postal surveys. The 

option for telephone interviews was provided if preferred or the participant had 
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difficulties completing a written questionnaire.  

  

Inclusion Criteria 

 Clients with a previous leg ulcer diagnosed as venous  

 Ankle Brachial Pressure Index greater than 0.8 and less than 1.3 

 Ulcer completely healed (as defined by full epithelialisation maintained for at 

least two weeks) 

Exclusion Criteria 

 Clients unable to mobilise at all i.e. completely bed bound 

 Clients who were unable to understand English 

 Clients with a cognitive impairment  

 

Cognitive impairment was diagnosed by the clinician assessing the client to 

determine whether they fitted the inclusion and exclusion criteria. A sample size 

calculation for survival analysis was undertaken as recommended by Collet (2003) 

which found a sample of approximately 100 participants would be required, using 

the following parameters: an estimated probability of recurrence of 0.5 at 12 

months, 80% power; 95% significance level; able to detect significant clinical 

differences between groups based on results from previous work in this area (a 

0.2 difference in proportions) and allowing for a 20% early drop-out rate.   

 

Data Collection 

Data were collected from June 2006 – June 2009. Data were collected at baseline 

(upon recruitment after healing), then at three, six, nine and twelve months after 

healing. Information gained from medical records included demographic 
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information (age, gender, marital status, income); health and medical history 

(height and weight, mobility, medications, comorbidities including diabetes, cardiac 

disease, hypertension, cerebrovascular disease, respiratory disease, 

osteoarthritis, rheumatoid arthritis and other autoimmune diseases); venous 

history and previous ulcer characteristics (size, duration and healing date of the 

recent venous ulcer, previous deep vein thrombosis (DVT), venous surgery, time 

since first ulcer, number of previous ulcers); follow-up care and treatment provided 

after healing (including prescribed compression hosiery details); and information 

on recurrences if they occurred. 

Self-report surveys were collected at baseline then every 3 months for twelve 

months from healing and included questions on:  

 ulcer recurrences and time to recurrence (where recurrence was defined as 

a breakdown of skin over the same lower leg of the previous venous ulcer) 

 level of physical activity and exercise, utilising the Yale Physical Activity 

Survey (YPAS) (Dipietro et al. 1993b). This survey consists of 36 items 

designed to assess physical activity levels in older adults during a typical 

week in the month prior to the survey. The YPAS has been validated with 

measures of weekly energy expenditure, hours spend sitting daily and 

oxygen consumption in early studies (Dipietro et al. 1993a); while later 

studies have found moderate to high validity and reliability, i.e. associations 

with YPAS, SF-36 and performance measures (Harada et al. 2001); 

criterion validity with comparisons to accelerometer data (Kolbe-Alexander 

et al. 2006); comparisons of YPAS energy expenditure to energy 

expenditure calculated from dietary intake (Campbell et al. 1997) and 
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moderate to high reliability tests (Dipietro et al. 1993a, Kolbe-Alexander et 

al. 2006). 

 level, type and length of time in compression (i.e. how many days/week do 

they wear their compression hosiery);  

 frequency and length of time of leg elevation above the level of the heart 

(i.e. how many days/week do they normally spend time with legs elevated 

and for how many minutes/day do they undertake this activity); and 

 psychosocial factors, as measured with the Geriatric Depression Scale 

(Short Form) (GDS) (Sheikh & Yesavage 1986), Medical Outcomes Study 

(MOS) Social Support Scale (Sherbourne & Stewart 1991), and General 

Self-Efficacy Scale (GSE) (Schwarzer & Jerusalem 1993). These scales 

asked participants to record how they were feeling during the past week or 

at the time of completing the survey. The GDS was designed to be easily 

completed by older people in an outpatient setting. The short form 15-item 

scale avoids problems of fatigue and studies in varying settings have shown 

good reliability and high sensitivity (84%) and specificity (95%) among 

cognitively intact elderly people (Brink & Yesavage, 1982; McDowell & 

Newell, 1996).  Internal consistency is reported at α = 0.88 - 0.94, test-retest 

reliability 0.05 – 0.98 and inter-rater reliability of 0.85 (McDowell & Newell, 

1996).  

 

The MOS Social Support Survey (Sherbourne 1992) was designed for 

chronically ill patients and good evidence exists for its reliability and validity 

(McDowell & Newell 1996). Internal consistency is reported as being high (α 

= 0.97) with strong correlations (0.72 – 0.90) for item-scale correlations 
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(Sherbourne, 1992). The revised GSE scale consists of 10 items to 

determine confidence in ability to cope with challenging situations. Good 

reliability, stability, validity has been reported in a number of studies 

(Luszczynska et al. 2005a, Luszczynska et al. 2005b). GSE has been 

positively associated with optimism, self-regulation and self-esteem, and 

negatively associated with depression and anxiety across cultures 

(Luszczynska et al., 2005a), while Leganger et al. (2000) reported 

satisfactory factor structure, internal consistency, construct validity and test-

retest reliability.  

 

The questions on recurrence and self-care activities were assessed for content 

validity by experts in the field and the survey was pilot tested with patients 

attending one of the clinics. 

 

Ethical considerations 

Ethical approval for the study was obtained from the university, hospital and 

community health service organisations’ Human Research Ethics Committees. All 

participants were provided with an information and consent package explaining the 

aims of the study, procedures involved and assurance of confidentiality of data. All 

participants gave written consent.  

 

Data Analysis 

Data were analysed with SPSSv15 (SPSS Inc., Chicago Il). Descriptive analyses 

were undertaken for all variables. A survival analysis approach was taken to 

determine relationships between preventive activities, psychosocial factors and 
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recurrence. Survival analysis techniques examine the length of time to an event (in 

this case, ulcer recurrence) and can determine relationships between predictor 

variables and the time to recurrence (Tabachnick & Fidell 2007). It has been 

recommended that all studies assessing leg ulcer recurrence utilise survival rate 

analysis methods (Nelson et al. 2000). Median time to recurrence was calculated 

using the Kaplan-Meier method and log-rank test. A Cox proportional-hazards 

regression model was used to adjust for potential confounders and evaluate the 

influence of preventive activities and psychosocial factors on time to recurrence. 

 

 

Results 

Ninety-three clients attending the leg ulcer clinics fitted the inclusion criteria and 

were thus eligible and were invited to participate in the study. Eighty clients agreed 

to participate, giving a response rate of 86%. Of the clients who did not participate, 

ten were no longer able to be contacted on their previous address or phone 

details, one client had died and two clients did not wish to participate. 

Demographic, health, venous history and previous ulcer characteristics are shown 

in Table 1.   

 

There were 35 recurrences in a sample of 80 participants (44%), with a total of 69 

years person time follow-up. The median time to recurrence was 27 weeks. 

Twenty-one percent of participants (n=17) had recurred within three months of 

healing, 33% (n=26) had recurred by six months from healing, 39% (n=31) by nine 

months and 44% (n=35) by 12 months from healing. 
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Demographics, health and physical activity 

A greater proportion of men recurred (56%, n = 19) in comparison to women (35%, 

n = 16). Kaplan Meier survival curve analysis found median time to recurrence for 

men was 29 weeks, in comparison to 40 weeks for women (Log rank test 2 5.7, p 

= 0.017). With regard to venous history, participants who had a history of a 

previous DVT had a median time of 33 weeks to recurrence, while participants 

who had no history of a past DVT had  a median time of 36 weeks (ns, p=0.26). 

Participants with a longer duration of the previous ulcer were significantly more 

likely to recur. Median time to recurrence for participants with a previous ulcer 

duration of less than 24 weeks was 39 weeks, in comparison to 27 weeks for 

participants with an ulcer duration of over 24 weeks (Log rank test 2 4.9, p = 

0.027).  

 

There were no significant associations between recurrence and age, 

comorbidities, previous ulcer area or venous surgery. The median BMI was quite 

high at 28 but was lower in participants who recurred (see Table 1). To enable 

Kaplan Meier survival curve analysis, BMI was grouped according to guidelines 

developed for older adults by the U.S. and Australian Nutrition Screening Initiative, 

with a BMI <22 considered underweight and a BMI >27 considered overweight 

(Lipski 1996). No relationship was found between recurrence and participants with 

a BMI >27, however, 80% (n=8) of participants with a BMI less than or equal to 22 

recurred, compared to 39% (n=27) of participants with a BMI over 22. Kaplan 

Meier survival curve analysis found median time to recurrence for participants with 

a BMI less than or equal to 22 was 20 weeks, in comparison to 38 weeks for 

participants with a BMI over 22 (Log rank test 2 12.6, p < 0.001). 
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Median YPAS subscale scores are shown in Table 2. The median YPAS Total 

Activity Index, (calculated by multiplying the frequency of physical activities by 

duration by a weighting factor for each activity) was 27 (range 4 – 98), which is in 

the lowest quartile of possible scores, indicating overall low levels of physical 

activity. Higher scores on all YPAS summary indices were significantly associated 

with lower likelihood of recurrence. Kaplan Meier survival curve analysis found 

median time to recurrence for participants with the lowest quartile Total Activity 

Index scores was 22 weeks, in comparison to 32 weeks for those with scores in 

the second lowest quartile, 44 weeks for those in the second highest quartile and 

49 weeks for those in the highest quartile (Log rank test 2 26.8, p < 0.001). 

 

Self-care activities 

With regards to wearing compression hosiery, 15% (n = 12) reported never 

wearing compression, 19% (n = 15) reported wearing compression hosiery 

occasionally (1 to 5 days/week), and 63% (n = 50) reported wearing compression 

hosiery for 6 or 7 days/week (see Table 2). Twelve percent (n = 9) of participants 

wore Class 1 (14–19mmHg) hosiery, 75% (n = 56) wore Class 2 (20–25mmHg) 

hosiery and 13% (n = 10) wore Class 3 hosiery (30–40mmHg). Fifty percent of 

participants wearing no compression recurred, 60% of those wearing Class 1 

hosiery recurred, 44% of those wearing Class 2, and 40% of participants wearing 

Class 3 hosiery.  Kaplan Meier survival curve analysis found median time to 

recurrence for participants who wore Class 2 or 3 compression hosiery for 6 or 7 

days/week was 43 weeks, in comparison to 29 weeks for participants who wore 
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compression hosiery for less than 6–7 days/week (Log rank test 2 13.2, p < 

0.001). 

 

Thirty-six percent (n = 29) of participants elevated their legs above the level of the 

heart for at least an hour/day, another 23% (n = 18) elevated their legs for at least 

30 minutes/day, 20% (n = 16) elevated their legs occasionally and 21% (n = 17) 

did not elevate their legs at all (see Table 2). Kaplan Meier survival curve analysis 

found median time to recurrence for participants who elevated their legs for an 

hour/day was 47 weeks, in comparison to 29 weeks for participants who did not 

elevate their legs for this length of time (Log rank test 2 16.9, p < 0.001). 

 

Although participants were asked how often and for how long they undertook ankle 

or lower limb exercises, around three-quarters of the sample (70%, n = 56) 

reported exercising less than once a week, and of the participants who exercised 

more than once/week, the average time spent on ankle exercises was less than 

ten minutes. It was decided therefore that the YPAS Total Activity Index would 

remain as a more accurate measure of activity to include in further analysis, as the 

scale is calculated from the frequency and duration of time spent doing vigorous 

activity, leisurely walking, moving on feet, standing or sitting.  

 

Psychosocial factors 

Psychosocial measures were found to be significantly associated with the risk of 

recurrence. Approximately a third of participants (34%, n = 27) scored as ‘at-risk’ 

of depression (i.e. scores of 5 or above) on the short form Geriatric Depression 

scale (see Table 2). Kaplan Meier survival curve analysis found median time to 
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recurrence for participants who scored as at-risk of depression was 31 weeks, in 

comparison to 39 weeks for participants who scored below 5 (Log rank test 2 6.1, 

p = 0.042). Median time to recurrence for participants with General Self-Efficacy 

scale scores in the lowest tertile was 12 weeks, in comparison to 21 weeks for 

middle tertile and 48 weeks for the upper tertile (Log rank test 2 94.7, p < 0.001); 

while median time to recurrence according to MOS Social Support Scale scores 

from the lowest quartile to the highest was 13 weeks, 22 weeks, 47 weeks and 49 

weeks respectively (Log rank test 2 78.3, p < 0.001).  

 

Cox regression model 

As the YPAS summary indices were significantly correlated and there was a risk of 

collinearity, only the YPAS Total Activity Index variable was entered in the model. 

In addition, BMI was not included in the model due to the small numbers of 

participants who had a BMI under 22. All remaining variables associated with 

recurrence (p<0.05), or identified in the literature as having a significant effect on 

recurrence, were entered simultaneously into a Cox proportional hazards 

regression model using recurrence as the dependent variable. After mutual 

adjustment for all variables, the regression model found gender, previous DVT, leg 

elevation, six or more days/week in Class 2 or 3 compression hosiery, social 

support scale scores and General Self-Efficacy scores remained significantly 

associated (p<0.05) with recurrence (see Table 3). 

 

This model found participants who elevated their legs for an hour/day were 16 

times (95% CI 2.6 – 77) less likely to recur than participants who did not elevate 

their legs for an hour a day. Participants who wore Class 2 or 3 compression 
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hosiery at least six days/week were 2.6 times less likely to recur (95% CI 1.2–5.6).  

Both the General Self-Efficacy scale scores and Social Support Scale scores were 

inversely associated with recurrence.  In comparison to General Self-Efficacy 

scale (range = 30) scores in the lowest tertile, those scoring in the middle tertile 

were 2.4 times (95% CI 1.04 – 5.9, p = 0.042) less likely to recur, while those 

scoring in the upper tertile were 13.2 times (95% CI 2.1 – 89.9, p = 0.009) less 

likely to recur (see Table 2). Social Support Scale scores in the two highest 

quartiles were 12.9 times (95% CI 1.2 – 100, p = 0.035) and 4.3 (95% CI 1.05 – 

17.2, p = 0.043) times less likely to recur than those in the lowest quartile, while 

there was no significant difference between the second lowest quartile and the 

lowest (hazard ratio 1.04, 95% CI 0.44 – 2.51, p = 0.914). The likelihood of 

recurrence in participants with a history of previous DVT were 2.75 times higher 

(95% CI 1.12 – 6.69) than participants who had not suffered a previous DVT, while 

males were 3.2 times (95% CI 1.29 – 8.33) more likely to suffer a recurrence than 

females.  

 

Discussion 

In this study, significant relationships were found between recurrence of venous 

leg ulcers, the preventive activities of leg elevation and compression hosiery, and 

the psychosocial factors self-efficacy and social support, as well as gender and a 

history of a past DVT.  Previous studies have found similar results on the 

effectiveness of compression hosiery for prevention (Nelson et al. 2000, Nelson et 

al. 2006), however, there is little evidence in the literature on leg elevation as a 

preventive strategy, or on the relationships between self-efficacy, social support 

and recurring leg ulcers.  
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The 12 month recurrence rate (44%) in this sample is similar to levels reported 

previously in the literature in patient groups without controlled interventions 

(Ghauri et al. 2000, Vandongen & Stacey 2000, Fassiadis et al. 2002).  Moffatt 

and Dorman (1995) and Vowden and Vowden (2005) found that the highest rates 

of recurrence were within three months of healing, and likewise nearly half of 

those who recurred in this study did so within the first three months of healing. 

With regard to medical history and comorbidities, although Barwell et al. (2000) 

and Ghauri et al. (2000) found relationships between recurrence and rheumatoid 

arthritis or diabetes, no significant associations were found in this study. This may 

be a result of small numbers of participants involved with these conditions in this 

sample. However, in agreement with previous reports (Franks et al. 1995, Barwell 

et al. 2000, McDaniel et al. 2002, Gohel et al. 2005), ulcer duration and history of a 

previous DVT were found to be significantly associated with time to recurrence. 

Interestingly, although ulcer duration was found to be significant at the bivariate 

level, the variable was not significant after adjusting for other factors in the 

multivariable regression model, whilst a history of a past DVT was not significant 

at the bivariate level, but was identified as a significant factor in the adjusted 

multivariable model.  

 

Also in agreement with previous studies (Brooks et al. 2004, Vowden & Vowden 

2005, Nelson et al. 2006) were the initial relationships found with recurrence and 

poor levels of mobility, although the relationship was not statistically significant 

within the adjusted multivariable model. Reduced mobility has been measured by 

a variety of methods in the literature and there are conflicting results on its impact 
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(Barwell et al. 2000, Nelson et al. 2006). However, the results from this study in 

combination with previous reports (Brooks et al. 2004, Nelson et al. 2006, 

Finlayson et al. 2009) suggest there is likely to be a positive relationship between 

increased levels of physical activity and prevention of recurrence. 

 

Male gender was unexpectedly identified as a significant risk factor in this sample. 

To explain this variation, the data were checked for any differences in 

demographics, risk factors, psychosocial variables or self-care activities according 

to gender. Although there were no significant differences found between gender 

with most of these variables, only 6% (n = 2) of the men had undergone previous 

venous surgery, in comparison to 28% (n = 12) of the women (2 = 5.9, p = 0.015). 

However, when this variable was added to the multivariable model, previous 

venous surgery lost significance while gender remained a significant risk factor. In 

addition, it was found that 41% of the men were self-supporting (e.g. received a 

salary, in comparison to those who received an age or disability pension), while 

only 22% (n = 9) of the women were self supporting (2 = 2.9, p = 0.08). It was also 

noted that many of the male participants who were employed had sedentary 

occupations (e.g. taxi drivers, truck drivers) and it may be that physical and time 

constraints for those male participants still in the workforce impacted on self-care 

activities and risk factors for recurrence.  

 

Poor nutrition and a high BMI have been suggested to delay healing in venous leg 

ulcers (Taylor et al. 2002, Iglesias et al. 2004, Meaume et al. 2005) and a small 

study by Wissing, Ek and Unosson (2001) found patients with recurrent ulcers had 

decreased Mini-Nutritional Assessment scores over time. Although only small 
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numbers were involved, a relationship between a low BMI and higher risk of 

recurrence was found at the bivariate level, suggesting further research may be 

valuable in this area. 

 

Self-care activities 

Previous evidence on the use of compression therapy to prevent recurrence has 

shown its effectiveness (Nelson et al. 2000, Vandongen & Stacey 2000, Nelson et 

al. 2006) and results from this study support those findings. This study found no 

difference in the risk of recurrence between participants wearing Class 2 or Class 

3 hosiery, however, there were only small numbers wearing Class 3 hosiery (n = 

10). There was no significant difference in risk of recurrence between participants 

not wearing any compression and participants wearing Class 1 hosiery, however, 

again only small numbers (n = 7) of participants wore Class 1 hosiery. Only 66% of 

participants reported wearing compression hosiery regularly in this first year after 

healing – confirming many reports in the literature on poor rates of adherence with 

compression (Anand et al. 2003, Flaherty 2005, Seppanen 2007); and the need to 

identify physical and psychosocial factors which may influence adherence to 

compression therapy (Nelson 2005).  

 

Levels of adherence to leg elevation are not reported as frequently as those of 

wearing compression hosiery. One study (Seppanen 2007) found around 28% of 

participants elevated their leg several times/day, while in this study 36% of 

participants reported elevating their legs for at least an hour/day. Elevation of the 

affected legs above the level of the heart is recommended to prevent recurrence in 

many best practice guidelines for caring for patients with venous leg ulcers (Arrol 
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et al. 1999, Stacey et al. 2002, Royal College of Nursing 2006), although reviews 

in 1998 (Peters) and 2000 (Nelson) noted that this strategy was supported only by 

expert opinion. However, more recent studies by Brooks et al. (2004) and 

Finlayson et al. (2009) have found significantly reduced recurrence in participants 

who spend longer amounts of time with legs elevated, suggesting this activity is 

beneficial for prevention. 

 

Psychosocial factors 

As well as a direct effect on the immune system and normal healing processes, 

psychosocial factors may have an indirect effect on recurrence by impacting on 

self care activities to prevent recurrence. Depression, stress and anxiety have 

been associated with delayed healing in acute wounds (Cole-King & Harding 

2001, Doering et al. 2005, McGuire et al. 2006) and the presence of leg ulcers has 

been significantly associated with being single and poorer levels of social support 

(Moffatt et al. 2006). However, in general there is little information available on the 

relationships between psychosocial factors and recurrence of chronic leg ulcers. In 

this study depression did not remain significantly associated with the risk of 

recurrence in the adjusted multivariable regression model, however, the significant 

relationship found between social support and recurrence supports findings 

reported by Wissing et al. (2001), who found higher measures of social interaction 

in patients whose ulcers did not recur; and Heinen et al. (2007), who suggested 

social support influenced the level of physical activity undertaken. Self 

management of other chronic conditions has also been demonstrated to be 

influenced by social support (Sousa et al. 2004, Jeon & Kim 2006).   
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In addition, a significant relationship between self-efficacy and recurrence was 

identified in this study. Levels of self-efficacy are rarely reported in leg ulcer 

patients; although close relationships between self-efficacy and health promoting 

activities have been reported in studies of self management programs for other 

chronic conditions (Brody et al. 2006, Buszewicz et al. 2006, Jeon & Kim 2006). 

This area needs further research in future studies on prevention of chronic venous 

leg ulcers. 

 

Strengths and Limitations 

Data were unavailable on the type or degree of venous insufficiency, which may 

also influence recurrence. Small numbers in some variable categories (i.e. BMI 

<22, some comorbidities) limit the reliability of those results. Measures of physical 

activity, psychosocial scales and self-care activities were obtained from self-report 

questionnaires, with the possibility of response bias. However, study strengths 

include prospective measurement of a broad range of demographic, medical, 

psychosocial and preventive activity variables, which enabled use of a 

multivariable model to determine the individual relative contributions of each of 

these variables. Limited quantitative information on the impact of psychosocial 

variables on recurrence is available in the current research evidence and this 

study contributes some preliminary information to the area. 

 

 

Conclusions 
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In conclusion, this study identifies a number of areas which could be targeted for 

further investigation and included in a multifaceted prevention plan for patients 

with chronic venous insufficiency. There has been an absence of studies 

examining both physiological and psychosocial influences on recurrence of venous 

leg ulcers and findings from this study highlight the importance of chronic disease 

self care behaviours and psychosocial factors in this area. Importantly, most of the 

factors found to be significantly associated with the risk of recurrence in this study, 

e.g. self efficacy, leg elevation, compression therapy and social support, are 

amenable to interventions. It is recommended that health professionals caring for 

this population consider a holistic long term management program encompassing 

strategies to improve self efficacy and facilitate preventive self care activities. 

Additional multisite prospective studies with larger samples and longer follow-up 

time are recommended to examine the broad range of factors associated with 

recurrence, along with experimental studies on interventions to prevent 

recurrence. 

 

 

Conflicts of Interest 

No conflict of interest has been declared by the authors. 

 

 



 

 24

REFERENCES 

 

Abbade L.P.F. & Lastoria S. (2005) Venous ulcer: epidemiology, physiopathology, 

diagnosis and treatment. International Journal of Dermatology, 44, 449-456. 

Anand S., Dean C., Nettleton R. & Praburaj D. (2003) Health-related quality of life 

tools for venous-ulcerated patients. British Journal of Nursing, 12, 48-59. 

Arrol B., Bourchier R., Gelber P., Jull A.B., Latta A., Milne R., Oliver F., Tuuta N., 

Walker N. & Waters J. (1999) Care of people with chronic leg ulcers: An evidence 

based guideline. New Zealand Guidelines Group, New Zealand. 

Barwell J., Davies C., Deacon J., Harvey K., Minor J., Sassano A., Taylor M., 

Usher J., Wakely C., Earnshaw J., Heather B., Mitchell D., Whyman M. & Poskitt 

K. (2004) Comparison of surgery and compression with compression alone in 

chronic venous ulceration (ESCHAR study): randomised controlled trial. Lancet, 

363, 1854-1859. 

Barwell J.R., Ghauri A.S.K., Taylor M., Deacon J., Wakely C., Poskitt K.R. & 

Whyman M.R. (2000) Risk factors for healing and recurrence of chronic venous 

leg ulcers. Phlebology, 15, 49-52. 

Brem H., Kirsner R.S. & Falanga V. (2004) Protocol for the successful treatment of 

venous ulcers. American Journal of Surgery, 188, 1S-8S. 

Briggs M. & Closs S.J. (2003) The prevalence of leg ulceration: a review of the 

literature. EWMA Journal, 3, 14-20. 

Brink T. & Yesavage J. (1982) Screening tests for geriatric depression. Clinical 

Gerontology, 1, 37-43. 

Brody B.L., Roch-Levecq A., Kaplan R.M., Moutier C.Y. & Brown S.I. (2006) Age-

related macular degeneration: Self-management and reduction of depressive 



 

 25

symptoms in a randomized, controlled study. Journal of the American Geriatrics 

Society, 54, 1557-1562. 

Brooks J., Ersser S.J., Lloyd A. & Ryan T.J. (2004) Nurse-led education sets out to 

improve patient concordance and prevent recurrence of leg ulcers. Journal of 

Wound Care, 13, 111-6. 

Buszewicz M., Rait G., Griffin M., Nazareth I., Patel A., Atkinson A., Barlow J. & 

Haines A. (2006) Self management of arthritis in primary care: randomised 

controlled trial. British Medical Journal, 333, 879-882. 

Callam M.J., Harper D.R., Dale J.J. & Ruckley C.V. (1988) Chronic leg ulceration: 

socio-economic aspects. Scottish Medical Journal, 33, 358-360. 

Chase S., Whittemore R., Crosby N., Freney D., Howes P. & Phillips T. (2000) 

Living with chronic venous leg ulcers: a descriptive study of knowledge and 

functional health status. Journal of Community Health Nursing, 17, 1-13. 

Cole-King A. & Harding K.G. (2001) Psychological factors and delayed healing in 

chronic wounds. Psychosomatic Medicine, 63, 216-220. 

Collet D. (2003) Modelling survival data in medical research. Chapman & 

Hall/CRC. 

Dipietro L., Caspersen C.J., Ostfeld A.M. & Nadel E.R. (1993a) A survey for 

assessing physical activity among older adults. Medicine And Science In Sports 

And Exercise, 25, 628-42. 

Dipietro L., Caspersen C.J., Ostfeld A.M. & Nadel E.R. (1993b) A survey for 

assessing physical activity among older adults. Medicine and Science in Sports 

and Exercise, 25, 628-642. 



 

 26

Doering L., Moser D., Lemankiewicz W., Luper C. & Khan S. (2005) Depression, 

healing, and recovery from coronary artery bypass surgery. American Journal of 

Critical Care, 14, 316-324. 

Fassiadis N., Kapetanakis E. & Law N. (2002) Etiology of leg ulcers, healing and 

recurrence rates in octo- and nonagenarians. International Angiology, 21, 193. 

Finlayson K., Edwards H. & Courtney M. (2009) Factors associated with 

recurrence of venous leg ulcers: A survey and retrospective chart review. 

International Journal of Nursing Studies, 46, 1071 - 1078. 

Flaherty E. (2005) Setting up a community nurse-led healed leg ulcer clinic. British 

Journal of Nursing, 14, S14-20. 

Franks P.J., Oldroyd M.I., Dickson D., Sharp E.J. & Moffatt C.J. (1995) Risk 

factors for leg ulcer recurrence: a randomized trial of two types of compression 

stocking. Age and Ageing, 24, 490-494. 

Ghauri A.S.K., Taylor M.C., Deacon J.E., Whyman M.R., Earnshaw J.J., Heather 

B.P. & Poskitt K.R. (2000) Influence of a specialized leg ulcer service on 

management and outcome. British Journal of Surgery, 87, 1048-1056. 

Gohel M.S., Barwell J.R., Taylor M., Chant T., Foy C., Earnshaw J.J., Heather 

B.P., Mitchell D.C., Whyman M.R. & Poskitt K.R. (2007) Long term results of 

compression therapy alone versus compression plus surgery in chronic venous 

ulceration (ESCHAR): randomised controlled trial. British Medical Journal, 335, 83-

83. 

Gohel M.S., Taylor M., Earnshaw J.J., Heather B.P., Poskitt K.R. & Whyman M.R. 

(2005) Risk factors for delayed healing and recurrence of chronic venous leg 

ulcers - An analysis of 1324 legs. European Journal of Vascular and Endovascular 

Surgery, 29, 74-77. 



 

 27

Harada N.D., Chiu V., King A.C. & Stewart A.L. (2001) An evaluation of three self-

report physical activity instruments for older adults. Medicine and Science in 

Sports and Exercise, 33, 962-970. 

Heinen M., Evers A., Van Uden C. & Van Achterberg T. (2007) Sedentary patients 

with venous or mixed leg ulcers: determinants of physical activity. Journal of 

Advanced Nursing, 60, 50-57. 

Iglesias C., Nelson E.A., Cullum N.A. & Torgerson D.J. (2004) VenUS I: a 

randomised controlled trial of two types of bandage for treating venous leg ulcers. 

Health Technology Assessment, 8, 1-+. 

Jeon E.-Y. & Kim K.-B. (2006) A study of factors that influence the promotion of 

healthy behavior in the elderly according to types of residency. Taehan Kanho 

Hakhoe Chi, 36, 475-483. 

Kolbe-Alexander T.L., Lambert E.V., Harkins J.B. & Ekelund U. (2006) 

Comparison of two methods of measuring physical activity in South African older 

adults. Journal of Aging and Physical Activity, 14, 98-114. 

Lipski P. (1996) Australian Nutrition Screening Initiative. Australian Journal on 

Ageing, 15, 14 - 17. 

Luszczynska A., Gutierrez-Dona B. & Schwarzer R. (2005a) General self-efficacy 

in various domains of human functioning: Evidence from five countries. 

International Journal of Psychology, 40, 80-89. 

Luszczynska A., Scholz U. & Schwarzer R. (2005b) The General Self-Efficacy 

Scale: Multicultural validation studies. Journal of Psychology, 139, 439-457. 

McDaniel H.B., Marston W.A., Farber M.A., Mendes R.R., Owens L.V., Young 

M.L., Daniel P.F. & Keagy B.A. (2002) Recurrence of chronic venous ulcers on the 



 

 28

basis of clinical, etiologic, anatomic, and pathophysiologic criteria and air 

plethysmography. Journal of Vascular Surgery, 35, 723-728. 

McDowell I. & Newell C. (1996) Measuring Health: A guide to rating scales and 

questionnaires. Oxford University Press, New York. 

McGuire L., Heffner K., Glaser R., Needleman B., Malarkey W., Dickinson S., 

Lemeshow S., Cook C., Muscarella P., Melvin W.S., Ellison E.C. & Kiecolt-Glaser 

J.K. (2006) Pain and wound healing in surgical patients. Annals of Behavioral 

Medicine, 31, 165-172. 

Meaume S., Couilliet D. & Vin F. (2005) Prognostic factors for venous ulcer 

healing in a non-selected population of ambulatory patients. Journal of Wound 

Care, 14, 31-34. 

Moffatt C.J. & Dorman M. (1995) Recurrence of leg ulcers within a community 

ulcer service. Journal of Wound Care, 4, 57-61. 

Moffatt C.J., Franks P.J., Doherty D.C., Smithdale R. & Martin R. (2006) 

Sociodemographic factors in chronic leg ulceration. British Journal of Dermatology, 

155, 307-312. 

Nelson E.A. (2001) Systematic reviews of prevention of venous ulcer recurrence. 

Phlebology, 16, 20-23. 

Nelson E.A. (2005) Venous ulcers: patient experiences of contributing to self-care. 

From the laboratory to the patient: Future organisation and care of problem 

wounds. EWMA Conference Abstracts. Stuttgart, Germany, EWMA. 

Nelson E.A., Bell-Syer S.E.M. & Cullum N.A. (2000) Compression for preventing 

recurrence of venous ulcers. Cochrane Database of Systematic Reviews, 4, 

CD002303. 



 

 29

Nelson E.A., Harper D.R., Prescott R.J., Gibson B., Brown D. & Ruckley C.V. 

(2006) Prevention of recurrence of venous ulceration: Randomized controlled trial 

of class 2 and class 3 elastic compression. Journal of Vascular Surgery, 44, 803-

808. 

Persoon A., Heinen M.M., van der Vleuten C.J.M., de Rooij M.J., van de Kerkhof 

P.C.M. & van Achterberg T. (2004) Leg ulcers: a review of their impact on daily 

life. Journal of Clinical Nursing, 13, 341-354. 

Peters J. (1998) A review of the factors influencing nonrecurrence of venous leg 

ulcers. Journal of Clinical Nursing, 7, 3-9. 

Posnett J. & Franks P.J. (2008) The burden of chronic wounds in the UK. Nursing 

Times, 104, 44-45. 

Registered Nurses' Association of Ontario (2004) Assessment and Management of 

Venous Leg Ulcers. RNAO, Toronto, Ontario. 

Royal College of Nursing (2006) Clinical practice guidelines: The management of 

patients with venous leg ulcers. Royal College of Nursing Institute, Centre for 

Evidence based Nursing, University of York, London. 

Schwarzer R. & Jerusalem M. (1993) The General Self-Efficacy Scale. 7/07/2008, 

http://userpage.fu-berlin.de/~health/engscal.htm 

Seppanen S. (2007) Self-care activities of venous leg ulcer patients in Finland. 

EWMA Journal, 7, 5. 

Sheikh J.I. & Yesavage J. (1986) Geriatric Depression Scale (GDS): recent 

evidence and development of a shorter version. Clinical Gerontology, 5, 165-172. 

Sherbourne C. (1992) Pain Measures. In Measuring Functioning and Well-being: 

the Medical Outcomes Study Approach(Stewart, A. and Ware, J. eds.) Duke 

University Press, Durham, North Carolina, pp. 220-234. 



 

 30

Sherbourne C. & Stewart A. (1991) The MOS Social Support Survey. Social 

Science and Medicine, 32, 705-14. 

Sousa V.D., Zauszniewski J.A., Musil C.M., McDonald P.E. & Milligan S.E. (2004) 

Testing a conceptual framework for diabetes self-care management. Research 

and Theory for Nursing Practice, 18, 293-316. 

Stacey M., Falaga V., Marston W., Moffat C., Phillips T., Sibbald R.G., Vanscheidt 

W. & Lindholm C. (2002) The use of compression therapy in the treatment of 

venous leg ulcers: a recommended management pathway. EWMA Journal, 2, 3-7. 

Tabachnick B. & Fidell L. (2007) Using Multivariate Statistics. Allyn & Bacon, 

Needham Heights, MA. 

Taylor R., Taylor A. & Smyth J. (2002) Using an artificial neural network to predict 

healing times and risk factors for venous leg ulcers. Journal of Wound Care, 11, 

101-105. 

Vandongen Y.K. & Stacey M.C. (2000) Graduated compression elastic stockings 

reduce lipodermatosclerosis and ulcer recurrence. Phlebology, 15, 33-37. 

Vowden K. & Vowden P. (2005) Factors influencing venous leg ulcer recurrence: 

Implications for practice. From the laboratory to the patient: Future organisation 

and care of problem wounds. EWMA Conference Abstracts. Stuttgart, Germany, 

EWMA. 

Warwick A.M., Thomas C. & Dodd P.D. (2007) The impact of the ESCHAR trial on 

clinical practice. Australian and New Zealand Journal of Surgery, 77, 100-100. 

Wissing U., Ek A. & Unosson M. (2001) A follow-up study of ulcer healing, 

nutrition, and life-situation in elderly patients with leg ulcers. Journal of Nutrition, 

Health and Ageing, 5, 37-42. 

 



 

 31

Table 1.   

 
Demographic, health, venous history and previous ulcer characteristics 

 

 Recurred 

(n = 35) 

n (%) 

No recurrence 

(n = 45) 

n (%) 

Total sample 

(n = 80)  

n (%) 

Gender *  

Male 

 

19 (56%) 

 

15 (35%) 

 

34 (42%) 

 Female 16 (45%) 30 (67%) 46 (58%) 

Marital 

status 

 

Married 

 

17 (49%) 

 

20 (48%) 

 

37 (48%) 

Single   7 (20%)  4  (9%) 11 (14%) 

Widowed 11 (31%) 18 (43%) 29 (38%) 

Income  

Aged pension 

 

18 (53%) 

 

24 (57%) 

 

42 (55%) 

Disability pension   4 (12%) 3 (7%) 7 (9%) 

Employed or self-

funded retiree 

  12 (35%) 14 (33%) 26 (34%) 

Lived alone 13 (37%) 23 (51%) 36 (45%) 

Osteoarthritis 14 (41%) 18 (40%) 32 (41%) 

Rheumatoid arthritis   5 (15%) 6 (13%)  11 (14%) 

Hypertension 12 (35%) 26 (58%) 48 (61%) 

Diabetes  6 (17%)   5 (11%) 11 (14%) 

Cardiac disease 8 (24%) 16 (36%) 24 (30%) 
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Required aid to mobilise 8 (24%) 16 (36%) 24 (30%) 

At risk of nutritional deficiency on 

       MNA-SF† scale 

 

16 (46%) 

 

14 (31%) 

 

30 (38%) 

Body Mass Index ≤ 22*   8 (23%)  2 ( 4%) 10 (13%) 

Varicose veins 18 (53%) 28 (64%) 46 (59%) 

Past DVT‡  10 (29%)   9 (20%) 19 (24%) 

Past venous surgery  6 (18%)    8  (19%) 14 (18%) 

Time since first ulcer:  1–2 years 15 (43%) 20 (44%) 35 (44%) 

                          3–5 years   6 (17%) 10 (22%) 16 (20%) 

                                   6–10 years   6 (17%)  7 (16%) 13 (16%) 

                                   >10 years  8 (23%) 8 (18%) 16 (20%)  

  Median (range) 

Ulcer duration (weeks)* 35 (4–174) 27 (5–133) 29 (4–174) 

Ulcer area (cm2)         4.5 (1-21) 3.0 (1-62) 4.0 (1–62) 

Age 73 (41–84) 75 (46–95) 75 (41–95) 

 

*P < 0.05 difference between those who recurred and those who did not recur 

† Mini-Nutritional Assessment – Short Form 

‡ Deep Vein Thrombosis 
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Table 2.   Yale Physical Activity Survey (YPAS) subscales, preventive 

activities and psychosocial scale scores. 

 

 Recurred No recurrence All subjects 

 Median (range)  Median (range) Median (range) 

YPAS 

†Total Time Index* 

††Energy Expenditure*  

 †††Total Activity Index** 

   

    14.0 (0–119)     22.0 (1.8–109)     17.0 (0–119) 

2562 (0–21480) 4353 (277–20499) 3097 (0–21480) 

23.0 (4–98) 34.0 (4–90)   27.0 (4–98) 

 Number (%) Number (%) Number (%) 

compression hosiery  

    ≥6 days/week*  

 

17 (34%) 

 

33 (73%) 

 

50 (63%) 

Leg elevation  

    ≥1 hour/day** 

8 (23%) 21 (47%) 29 (36%) 

‡GDS score ≥5 * 17 (49%) 10 (22%) 27 (34%) 

 Mean (SD) Mean (SD) Mean (SD) 

‡‡MOS Social Support**     54.8 (11.5)      78.9 (10.2)     66.9 (17.3) 

§General Self-Efficacy**   22.1 (2.4)    35.1 (2.1)   30.3 (5.4) 

 

*P < 0.05 difference between those who recurred and those who didn’t recur. 

**P < 0.005 difference between those who recurred and those who didn’t recur. 

† Total Time index = sum of hours for all physical activities per week 

†† Energy Expenditure Index = sum of time of each activity x intensity [kcal/min] 

††† Total Activity Index = frequency x duration x weighting factor for activities 

(possible range 0–137) 
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‡Geriatric Depression Scale Short Form - range 0–15, where higher scores 

indicate greater levels of depression  

‡‡ Medical Outcomes Study (MOS) Social Support Index - scale from 0–100, where 

higher scores indicate more support  

§General Self-Efficacy - scale from 10–40, where higher scores indicate greater 

levels of perceived self-efficacy 
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Table 3.     

Risk of ulcer recurrence - Cox proportional hazards regression model  

 β Hazard 

Ratio 

95% CI p 

Gender (male, referent=female) 1.18 3.23 1.29–8.33 0.012 

Previous DVT* 1.01 2.75 1.12-6.69 0.026 

Ulcer duration >24 weeks 0.76 2.13 0.79–6.36 0.175 

YPAS Total Activity Index 

 scores 0 – 20 

 

referent group 

  

 21 – 30 -0.37 0.69 0.30–1.58  0.382 

 31 – 40 -0.62 0.54 0.14–2.05 0.363 

 41 – 100 -1.63 0.20 0.04–1.02 0.053 

Leg elevation (≥1 hour/day) -2.86 0.06 0.01–0.39 0.004 

Compression (≥6 days/week) -0.96 0.38 0.18–0.83 0.015 

General Self-efficacy Scale  

 scores 0 – 10 

 

referent group 

  

 11 – 20 -0.90 0.41 0.17-0.96 0.042 

 21 – 30 -2.58 0.08 0.01-0.54 0.009 

MOS Social Support Scale 

  scores 0 – 25 

 

referent group 

  

 26 – 50 0.05 1.05 0.44-2.51 0.914 

 51 – 75 -1.45 0.24 0.06-0.96 0.043 

 76 – 100 -2.56 0.08 0.01-0.83 0.035 

 
 * Deep Vein Thrombosis 

 


