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ABSTRACT

Background and Aim. Venous leg ulcer is a chronic condition characterized by a
cyclical pattern of healing and recurrence leading to pain, disability, inactivity and
reduced health. Physical activity is beneficial for venous circulation and general health,
but knowledge is needed of determinants of physical activity and of possibilities for
patients with leg ulcer to be physically active. The overall aim of the present work was,
in terms of the International Classification of Functioning, Disability and Health (ICF),
to identify and illuminate factors influencing patients possibilities to be physically
active, and to gain deeper understanding of how physical activity is perceived and
understood in patients with present or previous venous leg ulcer.

Patients and M ethods. Thirty-four female patients aged 6085 years and 27 age-
matched control subjects were recruited to Study I, which had a descriptive, cross-
sectional design. Clinical tests and structured interviews were used to collect the data. In
Sudy 11, asurvey study with adescriptive, cross-sectional design, data were collected
with a postal questionnaire from 98 patients, 62 women, aged 60-86 years. In Sudy |11,
an experimental, cross-sectional study, six patients and 22 control subjects, 2/12 women,
aged 67 (58-83) years, were included. For data collection, clinical tests, structured
interviews and treadmill walking were used. In Study 1V, using a qualitative semi-
structured in-depth approach, interviews were conducted with 22 patients, 13 women,
aged 75 (60-85) years.

Results. In Study 1, leg ulcer patients showed reduced ankle range of motion, calf-
muscle strength, walking speed, mobility, primary and extended ADL and physical
activity as compared to control subjects. Pain and functional limitations seemed to
persist despite wound healing. Patients suffering from active ulceration were more
negatively affected than their post-ulcer fellows. By contrast, general health and global
life satisfaction were rated similarly by the two groups. In Sudy 11, fear-avoidance
beliefs were present in 83% of the patients and 41% had strong fear-avoidance beliefs.
Odds ratios (OR) for low physical activity was about three times higher for patients with
strong fear-avoidance beliefs (OR 3.1, 95% confidence interval 1.1-8.3; p = 0.027) than
for patients with weak fear-avoidance beliefs. Sudy I11 showed that total ankle range of
motion was decreased by 3-4% with multi-layer high-compression bandaging. Walking
with compression showed no change in oxygen cost as compared to walking at the same
speed without bandaging. In Study IV, four categories of descriptions of physical activity
were identified; (i) ‘ self-management’, (ii) ‘instructions and support’, (iii) ‘fear of
injury’ and (iv) ‘awish to stay normal’. Patients displayed poor understanding of the
underlying pathology and chronicity of the disease. No or contradictory information
regarding physical activity was given patients from caregivers.

Conclusions. Factorsinfluencing physical activity were identified in most components of
the ICF. Disabilities seemed to persist despite wound healing. Strong fear-avoidance
beliefs were present and associated with low physical activity. Use of multi-layer high-
compression bandaging decreased ankle range of motion but did not increase oxygen cost
of waking. Whether or not the patients had understood the chronic nature of the
underlying pathology was an important aspect of various ways of perceiving physical
activity. Disabilities were found to impede, but not preclude physical activity. Certain
environmental factors such as compression bandaging and inappropriate walking shoes
and personal factors such as dysfunctional fear of movement and poor knowledge of the
chronicity of the underlying disease were the greatest obstacles to physical activity.
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DEFINITIONS
Activity limitations
Disability

Fear of movement

Fear-avoidance beliefs

Functioning

Health-enhancing
physical activity

| mpairments

Participation restrictions

Physical activity

Physical exercise

Venous insufficiency

Venous leg ulcer

Individual difficulties in executing activities (ICF)*

Umbrellaterm for impairments, activity limitations
and participation restrictions (ICF)*

A specific fear of movement and physical activity
that is (wrongfully) assumed to cause reinjury
(Vlaeyen et al., 1995)

Fear-avoidance in the context of pain refersto
avoidance of movements and activities based on
fear (Lundberg, 2006)

Umbrellaterm for body functions and structures,
activities and participation (ICF)*

Any form of physical activity that benefits health
and functional capacity without undue harm or risk
(Foster, 2000)

Problems in body function and structure (ICF)*

Individual problems experienced in involvement in
life situations (ICF)*

Any bodily movement produced by skeletal
muscles that result in energy expenditure
(Caspersen et al., 1985)

Planned, structured, and repetitive bodily
movement done to improve or maintain one or
more components of physical fitness (Caspersen et
al., 1985)

Failure of venous drainage and increased venous
pressure in the lower legs (Alguire and Mathes,
1997)

A venous leg ulcer located below the knee with
duration of at least six weeks caused by chronic
venous insufficiency (Callam, 1992)

Y1 CF: Domains and components of the International Classification of Impairments,
Disability and Health (WHO, 2001)



ABBREVIATIONS

Terms and concepts are consistently written out the first time they are used,
with abbreviations in brackets. However some terms and concepts are more
known as their abbreviations than in their full length.

ADL Activities of daily living

Ankle ROM Total ankle range of motion, i.e. the sum of ankle
plantar flexion and dorsiflexion

BMI Body mass index

CVI Chronic venous insufficiency

ICF International Classification of Functioning, Disability
and Health

FABQ Fear-avoidance Beliefs Questionnaire

FABQ-physical Fear-avoidance Beliefs Questionnaire, physical
activity subscale

Max VO, Maximal oxygen consumption
Md Median

OR Oddsratio

WHO World Health Organization

VAS Visual analoge scale






1 INTRODUCTION

Venous leg ulcer is achronic condition characterized by acyclical pattern of
healing and recurrence leading to pain, disability, inactivity and reduced
health. Although not recognized as such, the condition represents a pressing
health-care problem based on its prevalence, cost and impact on quality of life
(Cullum, 2001b). In Sweden, annual costs of venous leg ulcers are
approximately 1-2 billion SEK or equivalent with 1-2 % of total health-care
resources (Fagrell, 2005). Physical activity is beneficial for venous circulation
and general health. Knowledge of factors influencing patients' possibilitiesto
be physically active with venous leg ulcer is essential to develop intervention
programmes tailored for the specific needs of this group of patients.

1.1 CHRONIC VENOUS INSUFFICIENCY AND VENOUS LEG ULCER

1.1.1 Definitions, etiology, risk factors, pathophysiology, effects on daily life
and provision of care

Approximately 70% of leg ulcers proximal to the ankle are caused by chronic
venous insufficiency (CVI) (Nelzén et a., 1994) which is a progressive,
troublesome condition and an important public health problem. Chronic
venous insufficiency is a consequence of damage to the valvesin the veins of
the legs. It results from post-thrombotic syndrome, varicose veins or venous
malformation, leading to failure of venous drainage and increased venous
pressure (Alguire and Mathes, 1997). The failure of venous drainage leads to
serious pathological changes in the skin and underlying tissue which starts to
emerge long before any actual ulcer appears. Patients may be asymptomatic
with only minor cosmetic concerns or may be plagued with leg aches,
heaviness, and cramping associated with oedema, chronic eczema,
pigmentation, fibrosis, and ulceration. As defects in venous drainage cannot be
reversed in the majority of patients, continuing episodes of ulceration seem to
be inevitable.

By definition, avenous leg ulcer islocated below the knee with a duration of at
least six weeks, and is caused by chronic venous insufficiency (Callam, 1992).
The most typical ulcer location is the area around the malleolus of the ankles
(gaiter area) (Figure 1). Venous leg ulcer isalso called varicose, stasis or
difficult-to-heal ulcer.

The prevalence of venous insufficiency in industrialised countriesis high, 10-
15% of men and 20-25% of women. However, the prevalence of venous leg
ulcersisfortunately low, estimated to 0.5-1% in men and 1-1.5% in women at



some time during life (Callam, 1992). The overall prevalence (healed + open)
between different countries and over time isrelatively stable (Nelzén, 2008).
The point prevalence of open ulcersis more variable, 0.1-0.3%, depending on
whether people who treat their ulcers themselves are included. Thereisa
marked increase in venous ulcer with advancing age. With agrowing
proportion of elderly people in the population, venous leg ulcers are becoming
an increasing public health problem. The prevalence in Sweden is about 50
000 patients (Nelzén et al., 1994).

Figure 1. Venous leg ulcer (www.thefreedictionary.com/lip+and+leg+ulcer)

Venous ulcers are chronic and recurrent with healing periods lasting several
years, sometimes even decades. According to patient recall, up to 50% of
venous ulcers may be present for 7-9 months, and between 8% and 34% may
be present for more than five years (Baker et a., 1991). Recurrence rates are as
high as 45% (Harrison et a., 2001).

Known risk factors for venous insufficiency are family history of maternal
venous insufficiency, increasing age, history of deep vein thrombosis, frequent
or regular prolonged standing at work, heat exposure, low physical activity and
(for women) more than four pregnancies (Gourgou et al., 2002; Bérard et al.,
2002).

Leg ulcers are a chronic, disabling and life-limiting condition with detrimental
effect on quality of life (Lindholm et al., 1993; Hyland and Thomson, 1994;
Briggs and Flemming, 2007). The effects are physical, social and
psychological, but the physical emerges as the most dominant theme,
particularly pain, activity limitation and inactivity (Persoon et al., 2004).

A significant proportion of leg ulcersin Sweden is managed by patients
themselves without involving professional health-care. Thisis particularly true
among younger patients (Nelzén, 2008). Health-care treatment and
management is given mainly in primary care, generaly as the responsibility of
community health-care nurses or nurses at dermatological outpatient clinics,



and this accounts for much of the associated costs. District nurses spend up to
half their time caring for patients with ulcers (Fareg6 et a., 1997; Simon et al.,
2004). Physiotherapists are not involved in leg-ulcer care in Sweden on a
regular basis (Socialstyrelsen, 2005).

1.1.2 Classification of venous disease

The most used and helpful tool for diagnosing venous dysfunction is colour
Doppler ultrasound. Alternative techniques giving more limited and less
detailed information are plethysmography and hand-held Doppler assessment
(Nelzén, 2008).

Classification and grading of venous disease may be helpful for documentation
of the severity of the disease and for communicating results. Severity is
classified according to the seven grades of the Clinical severity, Etiology,
Anatomy, Pathophysiology (CEAP) classification (Porter and Moneta, 1995).
These are: no evidence of venous disease (0), superficial spider veins (1),
varicose veins (2), ankle oedema without skin changes (3), skin pigmentation
in the gaiter area (4), a healed venous ulcer (5), an open venous ulcer (6).

Some degree of arterial disease occursin up to 25% of venous-ulcer patients
(Nelzén et a., 1994). Arterial disease isimportant to diagnose to avoid
complications due to inappropriate compression therapy. A useful screening
test is the ankle-to-brachial blood pressure ratio (ankle/brachial pressure index,
ABPI). An ABPI of 0.9 or higher is normal. Patients with claudication usually
have an ABPI of 0.5 to 0.9 and where there is resting ischaemic painitis
usually < 0.5 (Alguire and Mathes, 1997). Venous insufficiency with ABPI >
0.8 isgenerally classified as ulcers of predominantly venous cause with a
minor arterial component.

1.1.3 Venous circulation and the effect of the calf-muscle pump

Two main mechanisms that aid blood flow from the legs back towards the
heart against the force of gravity, are the pumping action of leg muscles and
the foot pump (the venous pump system of the foot and calf), and respiration
(Stranden, 2004). Se Figure 2 for function of the venous pump system. The
venous pump system is often referred to only as the calf-muscle pump as the
action of the calf muscles isthe most important mechanism. The major venous
plexus in the lower leg and foot are anatomically positioned so that they are
compressed during normal walking, thus pumping venous blood towards the
heart.



Figure 2. The venous pump systems of the foot and calf in relaxed and active states
(Nllustration with kind permission from Einar Stranden).

LEFT: The muscle pump consists of muscles (M) ensheathed by a common fascia (F) and
veins within the same compartment. Contraction of the calf muscles, as in plantar flexion of
the ankle joint during walking (above), expels blood into the proximal collecting vein
(below). During relaxation blood is drained from the superficial veins (SV) into the deep
veins (DV) in addition to the arterial inflow, making the pump ready for the subsequent
ejection. V: venous valve.

MIDDLE: Distal calf pump. On dorsiflexion of the ankle (passive or active), the bulk of the
calf muscle (M) descends within the fascial sheath (F), and expels blood in the distal veins
like a piston.

RIGHT: Foot vein pump. The plantar veins are connected like a bow-string from the base of
the fourth metatarsal in front to the medial malleolus. On weight-bearing the
tarsometatarsal joints are extended and the tarsal arch is flattened. Thus the veins are
stretched, causing them to eject their content of blood (Stranden, 2000).



Venous valves are generally bicuspid and direct flow from superficial to deep
veins and from distal to proximal veins. There are more valves distally where
the venous pressure is highest (Alguire and Mathes, 1997). If the valves are not
functioning properly, blood runs back rapidly into the veins (reflux). The
venous refilling time exceeds 20 seconds in people with healthy veins and
reduces to below 10 seconds in venous insufficiency (Figure 3). The shorter
the time, the more marked is the venous dysfunction (Stranden, 2004).

The normal pressure in the superficial leg veins during walking (ambul atory
venous pressure), measured at the ankle, is maintained between 25 and 30
mmHg by the action of the foot and calf-muscle pump and competent venous
valves, but progressively increases to 60 to 90 mmHg in the presence of
valvular incompetence or venous obstruction (Stranden, 2004) (Figure 3).
Repetitive muscle contractions, like walking, reduce venous pressure to a
lower level than during just one muscle contraction.
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Figure 3. The venous pressure at rest and during walking (lllustration with kind permission
from Einar Stranden).

1. Healthy subjects, 2. Subjects patients with superficial and perforant venous dysfunction,
3. Patients with additional deep venous dysfunction, and 4. Patients with deep venous
outflow obstruction. The ambulatory venous pressure (AVT) represents the lowest mean
pressure during walking at the site of measurement, and the recovery time (RT) is the time
interval between the end of walking until the vein pressure reaches the pressure level in
passive standing (Stranden, 2004).

An ambulatory venous pressure higher than 25-30 mmHg constitutes venous
hypertension. The ambulatory venous pressure is used to measure the
effectiveness of the calf-muscle pump. Normal functioning of the calf-muscle



pump needs normal ankle range of motion. Reduced ankle range of motion and
low degree of leg-muscle activity or reduced leg muscle massis found to
reduce the efficacy of the calf-muscle pump (i.e. decreased venous emptying)
in healthy legs during walking (Ktgler et al., 2001).

1.1.4 Dysfunction of the calf-muscle pump

The two major biomechanical components of dysfunction of the calf-muscle
pump in patients with long-term venous ulcer are reduced ankle range of
motion (Dix et al., 2003) and reduced calf-muscle strength (Back et al., 1995).
However, it is not known whether the weakened calf muscles and reduced
ankle range of motion are a consequence of venous ulceration or if venous
ulceration is a consequence of weakened calf muscles and reduced ankle range
of motion.

The crucial role played by the calf-muscle pump in the pathogenesis of venous
ulcer was demonstrated by Araki et al. (1994), who showed that venous
insufficiency (i.e. reflux) was a necessary, but not a sufficient cause of venous
ulceration. The status of the calf-muscle pump plays a key role in whether the
patients with chronic venous insufficiency get ulcers (Araki et al., 1994).

1.2 TREATMENT AND MANAGEMENT OF VENOUS LEG ULCER

Most venous leg ulcers could be healed if patients were admitted to hospital for
continuous leg elevation (Simon et al., 2004). This once popular approach is
now rarely used due to high costs and the complications of bed rest.

General treatment aims for venous ulcers are to reduce oedema, eliminate skin
changes, and heal the ulcers. Treatment options are often divided into drugs,
surgical, and physical treatments, i.e. leg elevation, compression, leg exercise.

In the evidence-based guidelines and literature about the treatment of venous
leg ulcer, compression therapy, pain management and lifestyle advice (e.g.
performing leg exercise and leg elevation) are recommended (Scottish
Intercollegiate Guidelines Network, 1998; CREST, 1998; Wound Ostomy and
Continence Nurses Society, 2005; Royal College of Nursing, 2006). The basis
for effective treatment for venous leg ulcers based on best evidence was
outlined by Simon et al., (2004): Four layer compression bandaging, leg
elevation, improving mobility, reduce obesity, improve nutrition, skin grafting
In selected patients and venous surgery in selected patients (Simon et al.,
2004).

According to a systematic review from the Swedish Council on Technology
Assessment in Health-care on venous leg-ul cer-care in Sweden (SBU, 2003)
and description of leg ulcer care from the Swedish National Board of Health



and Welfare (Socialstyrelsen, 2005), treatment focus is largely on choice of
wound dressing and compression bandaging. There is less attention being paid
to lifestyle advices and the importance of ankle range of motion and
therapeutic activation of the calf-muscle pump through exercise. To our
knowledge there are no national guidelines for the management of venous leg
ulcer in Sweden. However, there are some regional guidelines (Socialstyrelsen,
2005).

1.2.1 Compression

Applying gradient compression stockings or bandages is considered the
cornerstone of venous leg treatment (Cullum et a., 2001a). These bandages or
stockings need to be worn as long as there is evidence of venous disease,
which often implies alifelong treatment. Compression is most beneficia if the
patient is ambulatory and using the calf-muscle pump (Cullum et al., 20014,
2001b).

It is not clear how compression produces the beneficial effects. Diminished
venous reflux, increased blood flow velocity in the deep veins, and improved
venous ambulatory pressures is demonstrated in patients with chronic venous
insufficiency (Alguire and Mathes, 1997). Compression probably also
improves the cutaneous microcirculation and lymphatic flow, and it may be an
important mechanism in reducing fibrosis (Agu et al., 2003). Effective
compression apply the greatest amount of pressure at the ankle and gradually
decrease pressure up the leg (e.g. 40-30-20 mmHg). Multi-layered high
compression is reportedly more effective than single-layer compression
(Cullum et al., 2001a). Compression stockings are available with varying
degrees of compression; Class . 18-21 mmHg, Il. 25-35 mmHg, I11. 36-46
mmHg and 1V. >46 mmHg (Lindholm, 2007).

When ulcers are present, compression therapy is applied by using primarily
low elasticity (short-stretch) bandages with a high working pressure and low
resting pressure. These bandages should be worn 24 hours a day and should be
changed once or twice aweek (Heinen at al., 2007a). When the wound has

heal ed, patients are encouraged to wear compression stockings or high
eladticity (long-stretch) bandages on adaily basis. High-compression hosiery is
found to be more effective than moderate compression in preventing ulcer
recurrence (Cullum et al., 2001b).

In excessive overweight or oedema, standard compression stockings and
bandaging may be ineffective. An alternative is to use intermittent

pneumatic compression (IPC) pumps. These devices consist of flexible plastic
cuffsthat encircle the lower leg. Periodically the air chambers inflate and
compress the leg, and then deflate (Cullum et a., 2001a).



1.2.2 Leg elevation

The rationale behind leg elevation is that the oedema will be reduced as the
blood flows back to the heart with the aid of gravity (Simon et a., 2004). Leg
elevation is advised in brochures for patients with venous leg ulcers for 30
minutes aday, or three or four short periods during the day (Abadi et al.,
2007). In asitting position legs are placed above hip-level and in a prone
position above heart level. Heinen et al. (2004) conclude that elevating the leg
above the heart for 10-30 degrees was beneficial for skin oxygenation without
compression, but that high compression with leg elevation can have a negative
effect on skin oxygenation and wound healing. Dix et al. (2005) used an

accel erometer to measure how often patients elevated their legs and found poor
correlation between ulcer healing and minutes of elevation. Heinen et al.
(2004) suggest that the combination of high compression and leg elevation
may not improve ulcer healing. Patients should receive instructions on leg
elevation in accordance with the kind of compression they use. The
compression they receive should be appropriate to their ability to mobilize
(Heinen et al., 2004).

1.2.3 Leg exercise and walking

In absence of randomized, controlled, longitudinal clinical studies, real
evidence for the effectiveness of physical activity and leg exercisein leg ulcer
healing is lacking (Abadi et al., 2007). However, it is often assumed that
exercise contributes to the healing and/or prevention of leg ulcers (Heinen et
al., 2004). Thus, walking and leg exercisesin combination with compression
therapy is generally recommended in venous leg ulcer based on the assumption
that physical activity reverses the effects of venous hypertension, hastens
wound healing time and prevents wound recurrence and post-ulcer disabilities
(Araki et a., 1994; Franks et a., 1995; Padberg et a., 2004; Uden et al., 2005).

It is known that not exercising the calf-muscle pump may result in venous
hypertension (Donovan et al., 2005) and that leg exercise increases leg-muscle
strength and calf-muscle pump function (i.e. hemodynamic) (Heinen et d.,
2004). A number of studies have investigated the effect of exercise of the
lower leg.

o Klyscz et a. (1995) found a positive effect on calf-muscle pump
function, tissue oxygenation, plantar flexion and dorsiflexion by a
supervised exercise program twice aweek in six weeks in 16 patients.

e Yangetal. (1999) found positive effect on muscle pump function of a
home-based six-week program with heel rises (tip-toe exercise) on



alternate days in 20 patients, but no significant effect on calf muscle
strength.

e Kan and Delis (2001) studied the effect of seven days of supervised
strengthening exercises of the calf musclesin 10 patientsand 11
matched controls. Plantar flexion was performed in six minutes in sets of
three with five minutes breaks between the sets with gradually
increasing the repetitions during the week. The result showed positive
effect on calf-muscle pump function and calf muscle endurance. The
authors concluded that isotonic exercise performed in this study was
able to restore the pumping action of the calf muscle within seven days.

e Padberg et al. (2004) found improved strength and calf muscle function
of athree months' structured, supervised exercise programme.

e Davieset a. (2007) concluded that a simple, home-based exercise
programme is effective in achieving gains in ankle range of motion and
may help to reduce pain in 11 patients. The exercise regime consisted of
atwice-weekly 5-10 minutes programme, using elastic resistance bands.
The study lasted for 24 weeks and had a 6-month follow up.

There are no studies on the effect of walking on ulcer healing. However,
Ibegbuna et al. (2003) found optimal function of the calf-muscle pump while
walking on atreadmill with compression at low walking speeds

(1.0-2.5 km-h'") in patients with primary venousinsufficiency (CEAP 2 and 4).
Walking without compression did not produce a statistical improvement
(Ibegbunaet al., 2003).

1.2.4 Adherence to treatment regimens

Despite the obvious need for evidence-based |eg-ul cer-care to reduce the
effects of the condition, discrepancy between evidence and practice has been
reported indicating that patients with leg ulcer receive less than optimum care
(Lorimer et al., 2003; Van Hecke et al., 2008). Pain medication is often not
prescribed. Patients do not always receive compression therapy. Conflicting
life-style advicesis given from different health-care professionals, if given at
al (Van Hecke, et a., 2008). Patients find it difficult to combine leg elevation
instructions with other daily responsibilities and do not know how to do this or
for how long (Hyland and Thompson, 1994; Douglas, 2001). Care related to
problems encountered by the patient such as outdoor mobility and problems
finding appropriate footwear, appears to be insufficient (Heinen et a., 2007a).

Adherence to long-term lifestyle regimens (e.g. compression, leg elevation and
exercise) isreportedly to be amajor problem in patients with venous leg ulcer
(Van Hecke et al., 2008). Adherence to physical activity is generally low,
though there is some evidence that adherence to leg exercise is higher than
adherence to walking exercise (Heinen et a., 2007b). There is evidence that

9



the use of compression stockings (class 11) improves adherence compared
with short-stretch bandages. For patients with healed leg ulcers class 1|
stockings are preferred (Van Hecke et al., 2009). There is no well-documented
evidence that health-care interventions, such as leg-clubs and leg ulcer clinics
contribute to patient adherence. Educational programmes have a positive effect
on adherence to leg elevation, but not on adherence to compression therapy
(Van Heckeet a., 2009).

1.3 INTERNATIONAL CLASSIFICATION OF FUNCTIONING, DISABILITY AND
HEALTH (ICH)

The effects of venous leg ulcer on physical activity isrelated to patients
functioning. To be able to describe and illuminate factors influencing physical
activity in these patients, there is a need for a multidimensional conceptual
framework of functioning and disability.

The WHO provides a multidimensional model and classification in the
International Classification of Functioning, Disability and Health (ICF) (WHO,
2001) (Figure 4). The model is based on a bio-psycho-social model of health in
human functioning, which can be described in two directions, the ‘ salutogenic’
functioning and the ‘ pathogenic’ disability. The positive and negative aspects
of functioning are described in three dimensions: impairments at body level,
activity limitations at personal level and participation restrictions at social
level. Patients' functioning and disability are seen as a dynamic interaction
between health condition and contextual factors. Contextual factors include
both external environmental factors and internal personal factors.
Environmental factors and personal factors play the role as barriersto or
facilitators of functioning.

The ICF consists of two main parts, the model, as described in Figure 4, and
the classification system with alist of domains within the components body
functions and structures, activity/participation and environmental factors. The
list of classifications does not distinguish between activity and participation,
and personal factors are not classified at all.
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Figure 4. The International Classification of Functioning, Disability and Health (ICF) (WHO,
2001) model: Interaction between the three levels of human functioning classified by ICF;
functioning at the level of body or body part (body functions and structures), the whole
person (activity), and the whole person in a social context (participation) interacting with
health conditions and contextual factors (WHO, 2001).

The overall goal of the classification is to establish a common language and
framework for describing functional states associated with health conditions
(diseases, disorders and injuries) and to improve communication among
health-care workers, society and people with disabilities. In addition, it
provides a systematic coding scheme to enhance the development of a
scientific base for assessing the impact of health conditions on life situations
and for enabling comparison of data across countries, health-care disciplines
and social services. Thus, the ICF can be used both as a conceptual framework,
asinthisthesis, and as a classification- and code system.

The classification may also be used to discuss the complex relationships
between impairments, activity limitations, participation restrictions and the
role of environmental and personal factors at a particular level of disability.
To our knowledge, no studies report on possibilities of using the ICF in work
with patients with venous leg ulcer.
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1.4 PHYSICAL ACTIVITY AND EXERCISE
1.4.1 Definitions and concepts

Physical activity is defined as *any bodily movement produced by skeletal
muscles that result in energy expenditure’ (Caspersen et al., 1985). It isthusa
very broad term that includes almost everything a person does during waking
hours. Inactivity, on the other hand, is time spent doing things that do not
Increase energy expenditure markedly. Energy expenditure is usually
expressed as the oxygen required per time unit based upon measurements of
oxygen consumption (VO,) (I-min™*or ml-kg™-min™).

Physical exerciseisaless broad term than physical activity and is defined as
‘planned, structured, and repetitive bodily movement done to improve or
maintain one or more components of physical fitness' (Caspersen et a., 1985).
Physical capacity (fitness) isdefined as *a set of attributes that individuals
possess or achieve that relates to their ability to perform physical activity’ (e.g.
strength, aerobic capacity, balance, flexibility). Physical activity, exercise and
physical capacity are interrelated factors influencing health.

The concept of health-enhancing physical activity (HEPA) highlights the fact
that all activity during transport, at work, during household or leisure time at
moderate intensity or above, can give health benefits (Foster, 2000).

1.4.2 Health benefits of physical activity

Physical activity reportedly gives substantial health benefits, even in patients
with chronic diseases (Pedersen and Saltin, 2006). Thirty minutes of moderately
Intensive physical activity on most days of the week decreasesthe risk of al-
cause mortality and chronic conditions such as cardiovascular disease, non-
insulin-dependent diabetes, obesity, colon cancer, mental diseases and
osteoporosis, and improves wellbeing and health (Pate et al., 1995; FY SS,
2008).

Physical activity isrelated to health benefitsin the ‘ dose-response relationship’ .
The dose of physical activity is often described by intensity, duration and
frequency. For genera health benefits the lowest intensity required is activity of
at least moderate intensity, equivaent to 51-69% of maximal aerobic capacity
(VO, max) which is at least equivaent to brisk walking and 12-13 on Borg's
RPE Scale.
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The recommendations are general and, depending on the aim of the physical
activity and the expression or consequences of different chronic diseases, the
dose-response relationship can differ for genera health and for different
disabilities or diseases (Haskell et al., 2007; FY SS 2008). For example aperson
with very low physical capacity might gain health benefits already at low
intensity walking for 30 minutes, or bouts for at least 10 minutes x 3, while 60-
90 minutes at moderate intensity is required to prevent weight regain in former
obeseindividuals (FY SS, 2008).

There are to our knowledge no disease-specific recommendations for patients
with venous leg ulcer.

1.4.3 Assessment of physical activity

Physical activity can be assessed either as behaviour or as energy cost of
movement using direct or indirect measures (La Monte and Ainsworth, 2001).
Direct measures include doubly-labelled water which is considered to be the
gold standard in the assessment of physical activity. Thisisavalid, but
expensive method unsuitable for large studies. Other direct methods include
calorimetry, observation, physical activity logs and remote sensing systems.
Motion detectors such as pedometers or accelerometers are useful, but cannot
be used in all aspects of all physical activity. Indirect methods such as oxygen-
uptake and heart-rate monitors are often complex and expensive. Other indirect
measures include 24-hour recall and physical activity questionnaires (Welk,
2002).

The most common method used is self-reporting by questionnaire.
Questionnaires are easy to administer and cost-effective, but are hampered by
low accuracy related to factors such as social desirability, recall bias, the
complexity of the questionnaire, seasonal variations, length of the period
surveyed and the subject’ s age (Sallis and Saelens, 2000). When using
guestionnairesit isimportant that physical activity involved in transport,
leisure time activities and housework isincluded, as thisimproves the accuracy
of assessment of physical activity, particularly in women (Ainsworth and

Levy, 2004).

1.4.4 General recommendations

The recommendations for maintaining good health through physical activity
were updated in 2007 and suggest including 30 minutes of moderate intensive
physical activity, such as brisk walking, five times per week or 20 minutes of
vigorous intensity, such as jogging, three times per week (Haskell et al., 2007).
The 30 minutes can be accumulated in several bouts of at |east ten minutes
duration. Additional to these activities, ten strength training exercises, eight to
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ten repetitions of each exercise twice aweek should be applied. The
recommendations stress that these activities are in addition to routines of daily
living such as self-care and cooking or other activities lasting less than ten
minutes, such as walking around home or office, or walking from a parking lot.

The recommendeations distinguish healthy adults (50-64 years) and older adults
(> 64 years) from adults and older people with chronic conditions. The
recommendations for healthy physical activity are over all the same for all age
groups, with adaptation of intensity with age. However, recommendations for
older adults and those with chronic conditions or physical limitations, also
includes activities that maintain or increase flexibility twice aweek for at |east
ten minutes each time and balance exercise for older adultsin risk of falling. In
addition, older adults should have an individually tailored activity plansto
obtain a sufficient level of physical activity to maintain health (Nelson et al .,
2007).

About 1/5 of the adult population in Sweden is sufficiently active to reach
health benefits. Women are less active than men and subjects with low income
levels are less active than subjects with higher (FY SS, 2008).

1.4.5 Theoretic relationship among physical activity, exercise and disability

Thereis strong evidence that physical activity levels are related to the
development of disability in older adults (Fiatarone Singh, 2002; Nelson et d.,
2007) on these conceptions; 1) Physical activity may retard the biological
aging process, 2) Physical activity can modify risk factors for disability-related
diseases, 3) Physical activity can alter the expression or consequences of
diseases that are already present and 4) Physical activity can indirectly affect
other modifiers of disability, such as psycho-social functioning (Fiatarone
Singh, 2002).

An overlap exists between the identifiable risk factors for disability and the
consequences of inactivity. Physical activity influences the devel opment of and
expression of functioning and disability —and vice versa.

1.4.6 Physical activity in patients with venous leg ulcer

Low physical activity isfound to be one of many risk factors for recurrence of
venous leg ulcers (Finlayson et al., 2009). In a study on ulcer related problems
and health-care needs in 141 patients with leg ulcers, one-third of all patients
judged their own level of physical activity to be insufficient (Heinen et al.
20073, 2007b). Approximately, one-quarter of all patients walked outdoors
only once aweek or less. In astudy of 150 patients, leg exercises were
conducted by only one-third of the patients (Heinen et al. 20073, 2007b). Thus,
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thereis areason to believe that physical activity should be stimulated in
patients with leg ulcers to meet general recommendations and disease-specific
challenges to gain functioning and health.

1.5 PHYSIOTHERAPY IN PATIENTS WITH VENOUS LEG ULCER

Therole of physiotherapy in wound care, seem to vary greatly from country to
country. In the US physiotherapists have an extensive role, while
physiotherapistsin the UK and Sweden are secondary to the role of other
health professions (M cCulloch, 1998; Coleridge Smith, 1999). According to
Coleridge Smith (1999) physiotherapy management should focus on
impairments, activity limitations and participation restrictions that may result
from the presence of awound, restoring physical functioning, preventing
wound recurrence and further post-ulcer limitations:

Patient education, health promotion/education, lifestyle counselling
Reduction of oedema

Pain relief

Improving calf-muscle pump function and ankle range of motion
Restoring normal gait

Adaptation of adequate walking aids, foot wear, and clothes
Selection of wound dressings and compression garments to facilitate
functioning and physical activity

1.6 FEAR OF MOVEMENT AND AVOIDANCE BEHAVIOUR

Fear as a psychological factor that has received much attention in the case of
explaining (chronic) pain and associated disability (Leeuw et a., 2007). In
venous leg ulcer, some studies, primarily from the perspective of the patient,
with a qualitative research approach (Hyland and Thomson, 1994; Walshe,
1995; Chase et al., 1997; Hyde et al., 1999; Ebbeskog and Ekman, 2001), have
reported of fear of pain, fear of activities and fear of (re)injury, primarily in
patients suffering from ulcer-related pain, but also in those with no current but
previous ulcer-related pain experiences. Patients reported that they were afraid
of exposing the leg to strain and that they avoided situations that aggravated
pain, such as standing, walking and going out.

1.6.1 The fear-avoidance model of pain

Based on previous work (Lethem et al., 1983; Philips, 1987; Waddell et al.,
1993) Vlaeyen et al., 1995 and Vlaeyen and Linton (2000) proposed a
cognitive behavioural model of chronic low back pain now known as the fear-
avoidance model. The model provides an explanation of why chronic pain
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problems and associated disability develop in some patients and not in others.
The basic assumption of the model isthat the way pain isinterpreted may lead
to two different pathways, either confrontation or avoidance (Vlaeyen and
Linton, 2000).

When pain is perceived as non-threatening, patients are likely to maintain
engagement in daily activities that promote functional recovery. In contrast,
(mis)interpretation of pain as threatening givesrise to pain-related fear and
associated safety-seeking behaviour, such as avoidance of movements and
hyper-vigilance that can be adaptive in the acute pain stage, but worsen the
problem in the case of long-lasting pain (Leeuw et al., 2007). Disuse and
disability may in turn lower the threshold at which pain will be experienced.
As aresponse to acute injury, avoidance behaviour is adaptive (Phillips, 1987).
In persistent pain, however, avoidance behaviour is considered exaggerated
mal adaptive behaviour influenced by pain-related fears and wrongly held
disability beliefs. Fear of movement has been reported to be strongly
associated with activity limitations in patients with chronic muscul oskel etal
pain (Vlaeyen et a., 1995; Crombez et al., 1999).

Several questionnaires have been devel oped to assess the phenomenon,
including the Fear-Avoidance Beliefs Questionnaire (FABQ) (Waddell et al.,
1993). This seeks to quantify beliefs asto physical activity affects pain and
whether it should be avoided.

1.7 RATIONALE FOR THE PRESENT WORK

Physical activity in combination with compression therapy is generally
recommended in patients with venous leg ulcer on the assumption that physical
activity reverses the effects of venous hypertension, decreases wound healing
time, and prevents wound recurrence and post-ulcer disabilities.

Knowledge of determinants for physical activity and of possibilities being
physically active with leg ulcer is essential to develop intervention programs
tailored for the specific needs of this patient group. It is therefore of great
importance to identify and illuminate factors that influence patients
possibilities to be physically active with leg ulceration. To accomplish changes
in lifestyle and physical activity, it is crucia to explore the different ways
patients perceive and understand physical activity, as this influences physical
activity behaviour.
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2 AIMS

The overall aim of the present work was, in terms of the International
Classification of Functioning, Disability and Health (ICF), to identify and
illuminate factors influencing patients' possibilities to be physically active, and
to gain deeper understanding of how physical activity is perceived and
understood in patients with present or previous venous leg ulcer.

The specific aims were:

Study | to describe and quantify disease consequencesin female
patients with healed or active venous leg ulcer using the
nomenclature of the International Classification of
Functioning, Disability and Health (ICF),

Study Il to describe the occurrence of fear-avoidance beliefs and the
role of fear-avoidance beliefs and pain severity in predicting
level of physical activity in patients with healed or active leg
ulcer,

Study 111  toinvestigate the effects of multi-layer high-compression
bandaging on ankle range of motion, oxygen cost of walking,
subjective walking ability and walking shoe comfort, and

Study IV to identify and elucidate the qualitative variations in how

physical activity is perceived and comprehended in
individuals with healed or active leg ulcer.
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3 MATERIAL AND METHODS
3.1 STUDY DESIGNS

An overview of the designs and participants of Study I-1V isgivenin Table 1.

3.2 PARTICIPANTS AND DATA COLLECTION

3.2.1 Inclusion criteria

The patients were recruited from the Department of Dermatology, Akademiska
Hospital, Uppsala, Sweden (Study I) and from the Department of

Dermatology, Karolinska University Hospital (Studies I1-1V). Control subjects
were recruited from the Department of Dermatology, Akademiska Hospital,
(Study 1) and through colleagues, friends and neighbours (Study 111).

Inclusion criteriafor the patients were age 60-86 (Studies|, Il and 1V), 55-85
(Study 111) years, adiagnosis of venous insufficiency and current or previous
venous leg ulcer with no or aminor arterial component, for example ankle—
brachial pressure index (ABPI) above 0.7, and ability to cooperate and to
communicate in Swedish. Exclusion criteria were acute ulcer (Studies|-I11:
ulcer duration <3 months, Study 1V: ulcer duration <1 month), foot ulcers and
ulcers due to diabetes mellitus. In Study I11 further inclusion criteria were,
healed ulcer, good or excellent self-reported mobility, no walking aids and
being able to walk on atreadmill.

Inclusion criteriafor control subjectsin Study | were patients with minor
dermatology complaints aged 60-85 years referred to the same hospital units as
the patients, with localized, mild-to-moderate skin disease and no history of
venous leg ulcer. In Study 111 further inclusion criteriawere; good or excellent
self-reported mobility, no walking aids and being able to walk on atreadmill.

3.2.2 Study |

In Study |, female patients were invited to participate. Thirty-seven patients
were enrolled. Three dropped out for health or personal reasons. Thus, 34
patients were included. In parallel, 27 non-ulcer patients with minor
dermatological complaints were invited to participate as control subjects
(Table 1).

3.2.3 Study Il

In Study 11, a questionnaire was mailed to 146 patients. The response rate was
75% (110/146) after two reminders. Incomplete information that could not be
supplemented by a phone interview necessitated the exclusion of 11
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individuals. One was excluded because of missing sociodemographic data,
leaving 98 patients (67%) to constitute the study group (Table 1).

3.2.4 Study Il

Patients who had participated or had been invited to participate in Study 11 or
IV, had agreed to be contacted again and fulfilled the inclusion criteria (six
from Study |1 and five from Study V), were asked to participate in Study I11.
In addition, three patients from the Department of Dermatology, Karolinska
University Hospital, were invited to participate. A total of six patients accepted
the invitation, two women and four men (two from Study 11, three from Study
IV and one from the Department of Dermatology (Table 1). In parallel to
patient inclusion, atotal of 22 healthy adults were invited to participate as
control subjects, 10 women and 12 men (Study I11) (Table 1).

All measurements were performed by a physiotherapist, a bio-engineer and a
nurse, at the Movement Laboratory at the Department of Physiotherapy,
Karolinska University Hospital, on two different days with a median of 6 (0.5-
57) days apart.

3.2.5 Study IV

All those participantsin Study |1 (n=98) who had given permission to be
contacted again (n=69), were informed by letter and asked to participatein
Study 1V. In addition, two patients were recruited directly from the
Department of Dermatology, Karolinska University Hospital. Forty-seven
answered the letter (68%), twenty-nine accepted the invitation (42%) while 18
declined or wanted additional information. Two patients were excluded due to
cognitive impairments, leaving 29 in the eligible group.

The first author scheduled interview meetings 2-10 days ahead of the
interviews. The recruitment ended when no new aspects of the phenomenon
arose in the interviews. Finaly the study sample comprised of 22 patients, 13
women and nine men (Table 1).

3.3 METHODS

The International Classification of Functioning, Disability and Health (ICF)
(WHO, 2001) constituted the framework for organising the data and guided the
selection of measurement instruments in the four studies. All ICF components
were included; ‘body functions and structures’, ‘ activities and participation’,
and ‘environmental and personal factors' . Outcome properties, measurement
instruments and units used in the different studies are presented in Table 2 in
terms of the ICF (WHO, 2001).
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3.3.1 Body functions and structures

Pain

Pain was assessed in two different ways:

- Intensity of general pain and leg-ulcer pain was rated on a 100 mm visual
analogue scale (VAS) from 0 (no pain) to 100 (worst possible pain) (Carlsson,
1993) and was used as an outcome measure in Study |.

- Intensity of leg-ulcer pain was scored on a six-graded scale (Melzack and
Torgerson, 1971); ‘0 = none, 1 = mild, 2 = discomforting, 3 = distressing, 4 =
horrible and 5 = excruciating’. Pain was dichotomised into no or mild pain
(scores 0—1) and pain (scores 2-5). The scale was used as an outcome measure
in Study 1.

Ankle range of motion

Ankle range of motion was measured in two different ways:

- Ankle range of motion (degrees) was measured with goniometry during
maximal voluntary plantar flexion and dorsiflexion in areclined position with
the knees dightly bent (Miller, 1985). The test was used as an outcome
measure in Study |.

- Loaded dorsiflexion of the ankle (degrees) was measured with goniometry in
a standing position with one leg on the floor and the examined leg on a 30-cm-
high box (Lindg0 et al., 1985) (Figure 5). Plantar flexion was measured with
the patient sitting on the edge of a chair with the investigated leg stretched
forward with the sole placed so that the medial part of the forefoot wasjust in
contact with the floor (Nilson et al, 2003). The test was used as an outcome
measure in Study I11.

Figure 5. Measuring loaded ankle dorsiflexion
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Calf muscle strength and dorsiflexor strength

Maximal isometric voluntary contraction (MVC) (Ns) was measured in
patients and control subjectsin Study | during plantar flexion and dorsiflexion
of the ankles. The subject lay supine on a specially designed bench equipped
with mechanical arrangements for fixing the trunk, extremities and joint angles
in standardized positions. Muscle force was measured with a strain gauge
connected to a sling attached to the forefoot at a fixed distance to the ankle
axis. On agiven signal, the subjects were strongly encouraged to exert
maximal force in the tested muscle group for 10 s. While performing the test,
the force signal was graphically displayed on a computer screen being visible
to the patient. MV C was defined as the force area under the curve generated
during a single 10-sec test of maximal voluntary contraction (Lindahl et al.,
1988). The test was used as an outcome measure of patients and controlsin
Study I, but the results have not been previously published.

Estimated maximal oxygen capacity

Maximal oxygen capacity (VO, max ) was estimated using a sub-maximal
bicycle ergometry test according to Astrand and Rhyming (1954). The subjects
cycled at the final workload for at least six minutes to reach steady state. Heart
rate was monitored using a heart rate monitor with a chest transmitter (Polar,
Polar Oy, Kempele, Finland). Maximal oxygen capacity (VO,max, |-min™)
was cal culated according to the nomogram and the factors provided by Astrand
and Rhyming (1954) and Astrand and Rodahl (1977). Relative VO,max
(ml-kg™*-min™) was calcul ated from absolute VO,max (I-min™) and body
weight (kg). The test was used as a background variable in Study 111.

Oxygen cost

Oxygen consumption, VO, (I-min™) was measured after six minutes at steady
state, the subject walking on atreadmill (Cardio Rehab-Hill 3175, Cardionics
Forsdljning AB) at a speed as close as possible to the self-selected walking
speed in the corridor. Metamax Il (Serial nos. M 11 53229901) was used for
assessing oxygen consumption (Medbg et al., 2002). During the experiments
the data collected were immediately transferred to and stored in a computer,
calculating the oxygen cost in ml-kg™-min™ and in ml-kg™*-m™. Heart-rate was
monitored with a heart- rate monitor with a chest transmitter (Polar, Polar Oy,
Kempele, Finland). The test was used as an outcome measure in Study |11
(Figure 6).

Compression pressure

A sub-bandage pressure transducer (Kikuhime, Biomedical Systems
Engineering, large probe) was used to measure level of compression under
compression bandages. The probe was placed in a slide that made it possible to
ensure that sub-bandage pressure was 40 (38-42) mmHg at the lateral
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malleolus and 20 (19-21) mmHg under the knee. The test was used to ensure
accuracy of the measurementsin Study 111 (Figure 7).

Figure 6. Measuring oxygen consumption while walking on a
treadmill with multi-layer high-compression bandaging on one leg

Figure 7. Measuring sub-bandage compression

3.3.2 Activities and participation

Walking speed

Walking speed was measured in two different ways:

- Self-selected walking speed (m-s™) was cal culated from a three-minute walk
along a 20-m walking track in acalm indoor corridor with marks every metre
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on the side of the walkway (Butland et al., 1982). The test was used as an
outcome measure in Study 1.

- Self-selected walking speed (m-s™) was assessed using a modified six-minute
walking test (6BMWT) (Butland et al., 1982; Guyatt et a., 1985). The subjects
walked along a 35 m walking track in acalm indoor corridor with marks every
metre on the side of the walkway. The test was used as an outcome measure in
Study I11.

Walking endurance

The total distance walked in three minutes at self-selected walking speed on a
20-m walking track in a calm indoor corridor with marks every metre on the
side of the walkway (Butland et al., 1982), was used as an indicator of walking
endurance. The test was used as an outcome measure in Study I.

Ratings of perceived exertion during walking

Perceived exertion was assessed using the Ratings of Perceived Exertion Scale
6—20 (Borg's RPE Scale) (Borg, 1982). The test was used as an outcome
measure in Study | and Study I11.

Mobility

Mobility was assessed in three different ways:

- Timed Up and Go (TUG) was used an outcome measure in Study |

(Podsiadlo and Richardson, 1991). The subjects were instructed to rise from a
chair (height 44 cm), walk three metres, turn around a mark on the floor and
walk back and sit again. The activity was repeated three times and timed with a
stop-watch.

- The Rivermead Mobility Index (Collen et a., 1991) assesses fundamental
aspects of mobility in 15 items: turning over in bed, lying-to-sitting, sitting
bal ance, sitting-to-standing, standing unsupported, transfer, walking indoors
with aid, walking indoors unaided, climbing stairs, walking outdoors, picking
off floor, walking on uneven ground outdoors, bathing, up and down four
stairs, and running. A score of 1isgiven for each ‘yes answer, giving a
maximum of 15 points, indicating a high level of mobility. The test was used
as an outcome measure in Study 1.

- Self-rated mobility was assessed by asking the patients to rate their mobility
as 1= poor, 2 =fair, 3= good or 4 = excellent. The question was developed to
fit the patient group. The test was used as an outcome measure in Study | and
as a background variable in Study I1-1V.
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Primary and extended activities of daily living

The Barthel ADL Index (Mahoney and Barthel, 1965) was used to assess
primary activities of daily living (ADL). The index consists of 10 items -
personal hygiene, bowels, bladder, toilet use, feeding, transfer, mobility,
dressing, stairs and bathing. A sum score of 0—20 was calculated. High scores
indicate a high degree of independence. The test was used as an outcome
variable in Study | and as a background variable in Study I1.

The Functional Status Questionnaire, part | (FSQ) (Jette et al., 1986) was used
to assess extended ADL. A maximum of 52 points reflects how health
problems affect both basic ADL, such as self-care and walking, and extended
ADL, such as household work, shopping and participating in community
activities. The test was used as an outcome variable in Study |.

Physical activity

Physical activity was rated on a six-graded scale including both physical
training/exercise and household/domestic activities (Mattiasson-Nilo et al.,
1990; Frandin and Grimby, 1994). The test was used as an outcome measure in
Study I-11 and as a background variable in Study I11-1V.

3.3.3 Environmental and personal factors

Use of walking aids and community services
The use of walking aids, indoors and outdoors was reported by the patients and
used as a background variable in Study |-1V.

Satisfaction with life

Satisfaction with life was rated with the Life Satisfaction Scale (LiSat) (Fugl-
Meyer et al., 1991). This contains one global question (satisfaction with life as
awhole) and eight domain-specific questions related to different aspects of
life. Two questions were dlightly modified to fit the study group. Scores> 5
are classified as satisfaction with life. The test was used as an outcome
measure in Study |.

Self-rated general health

Self-rated general health was rated using the question: *Would you say that
your health is excellent, good, fair or poor? (Kaplan and Camacho, 1983). The
test was used as an outcome measure in Study |.

Fear-avoidance beliefs

The physical activity subscale of the Fear-Avoidance Beliefs Questionnaire
(FABQ) (Waddell et al., 1993) was used to assess fear-avoidance beliefs for
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physical activity. The FABQ-physical is afive-item self-report questionnaire
aimed at quantifying beliefs about how physical activity affects pain and
whether it should be avoided. The subscale is scored on a Likert scale of 0-6,
from ‘strongly disagree’ to ‘strongly agree’, where higher sum scores indicate
stronger fear-avoidance beliefs. The questionnaire was used as an outcome
measure in Study |1.

3.3.4 Demographic particulars and disease-related data

In addition to the outcome and background variables mentioned, demographic
and disease-related data were collected. Age, gender, BMI (‘ personal factors')
and current medical status (‘body function and structure’) are described in
Study I-1V. Study I, Il and V. They aso include disease duration, leg ulcer-
status (* body function and structure’) and use of walking-aids (‘ environmental
factors'). In Study | use of community services (‘environmental factors') is
also described (Table 2).

3.4 ANALYSIS

3.4.1 Quantitative analysis

Statistical methods used in thisthesis are listed in Table 4. All statistical
analyses was performed using SPSS, version 14.0-15.0 (SPSS Inc., Chicago,
IL, USA). The significance level was set to p < 0.05.

Table 3. Statistical methods used in Study I-1V

Study | Study Il Study Il Study IV

Descriptive statistics

Median and range X X X X
Number/frequencies
Methods of analysis
Chi-square test

Fisher's exact test
Mann-Whitney U-test
Wilcoxon’s rank sum test
Wilcoxon'’s signed rank test
Spearman’s rank correlation
Simple and multiple logistic
regression

X X X X X
x

In all the studies, continuous data are presented by median and range and
categorical data by numbers/frequencies. For continuous variables differences
between groups were compared with the Mann—Whitney U-test and
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Wilcoxon's rank sum test. Wilcoxon's signed rank test was used for matched
and paired data. For categorical values differences between groups were
compared with Fisher’ s exact test and the Chi-square test. The Spearman rank
order correlation coefficient was used to check for correlations between
variables. Correlation coefficients were judged according to Domhol dt (2005):
r=0.00-0.25, little, if any; r=0.26— 0.49, low; r=0.50-0.69, moderate; r=0.70—
0.89, high; and r=0.90-1.00, very high. Multiple logistic regression analyses,
with low/high physical activity as dependent variable, were performed for
variables showing significance in the simple analyses. Odds ratios and 95% ClI
intervals were calculated for low level of physical activity. Age, number of
chronic conditions and ulcer status were considered important to use as
confounders on logical grounds. All statistical analyses were performed using
SPSS version 15.0-17.0 (SPSS Inc., Chicago, IL, USA). A p value of < 0.05
was considered statistically significant.

3.4.2 Qualitative analysis

Qualitative research approach can be helpful for understanding the
complexities of human health and behaviour (Gibson and Martin, 2003). It is
thus useful when studying patients' understanding of phenomena in health-
care, such as physical activity. These methods include in-depth qualitative
interviews, observation, focus groups and ethnographic fieldwork. Given the
range of datatypes, there are diverse approaches to data analysis, including
grounded theory, content analysis, phenomenology and phenomenography.
The identification and refinement of thematic categoriesis amaor aspect of
qualitative analysis.

In venous leg ulcer, studies with a qualitative research approach have been
used to increase understanding of the influence of leg ulcer on everyday life
and of the patients’ experiences of living with leg ulcer. (Walshe, 1995; Chase
et a., 1997; Hydeet a., 1999; Douglas, 2001; Ebbeskog and Ekman, 2001).

Phenomenography

Phenomenography is a qualitative research approach that originates from
educational research (Marton, 1981; Bernard et al., 1999) and has become
fairly well known in health-care research (§ostrom and Dahlgren, 2002).
Phenomenography aims at identifying and describing differences and
similaritiesin how individuals experience, understand and conceptualise
phenomena. It assumes that there is a limited number of qualitatively different
ways of understanding or experiencing phenomena which are shared by
different people in asimilar situation. The outcome of a phenomenographic
research approach is a set of logically related categories that outline the
perceptions of the phenomenon. These categories and the logical relations
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between them provide the final outcome space for the research (Dahlgren and

Fallsberg, 1991; Marton and Booth, 1997). The semi-structured interview isa

common data-collection method in phenomenographic research (Dahlgren and
Fallsberg, 1991).

Phenomenography must not be confused with phenomenology wheretheaimis
to describe the essence of a phenomenon, and not the qualitatively different
ways people experience and understand the phenomenon.

In Study 1V, transcripts from the 22 interviews were analysed using a
phenomenographic approach. The analysis followed the seven steps of the
phenomenographic analysis procedure described by Dahlgren and Fallsberg
(1991);

1. Familiarization. Each transcript was read several times.

2. Condensation. A short summary of each interview was established.

3. Comparison. The preliminary themes and their associated statements
were compared to find similarities and differences in content.

4. Grouping. Seven preliminary categories were identified by grouping
themes with similar content and synthesized into four discrete categories
of descriptions.

5. Articulating. Each category of description was described and illustrated

with quotations.

Labelling. The categories were ‘labelled’ with a suitable metaphor.

Contrasting. The categories were compared to find a structure that could

relate them to each other.

N o

3.5 ETHICAL APPROVAL

Participantsin all studies received written information about the method and
aims of the studies and participantsin Study I, 11 and IV received additional
oral information. The participants were informed that the participation was
voluntary and could be terminated at any time without stating a reason and
without affecting care. Written informed consent was obtained from all
participants prior to entry into the studies. Ethical approva was obtained from
the Ethical Committee at Uppsala University (Dnr 98258) for Study | and from
the Regional Ethical Review Board in Stockholm (Dnr 04-565/2) for Study |1-
V.
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4 RESULTS

4.1  IMPAIRMENTS, ACTIVITY LIMITATIONS AND PARTICIPATION
RESTRICTIONS

4.1.1 Study |

An overview of impairments, activity limitations and participation restrictions

in patients (n=34) and in controls (n=27) in Study | isshown in Table 5.

Table 4. Impairments, activity limitations and participation restrictions in patients (P) with active ulcer
(A), healed ulcer (H) and in control subjects (C) (Study I). Median (range) or number (percent) are
presented.

Patients P Controls C
Active ulcer  Healed ulcer p-values
n=21 n=13 n=27
A H C AC HC AH
Body functions and structures
Ulcer pain (mm) 40 (0-66) 0 (0-42) <0.001
Ankle range of motion (ROM) 41 (10-63) 50 (29-67) 61 (42-85) <0.001 0.002 0.039
(degrees)
Plantar flexion 33 (10-49) 40 (31-55) 48 (36-65) <0.001 0.012 0.009
Dorsiflexion 8 (-8-15) 10 (-9-14) 13 (5-20) 0.012 0.002 0.753
Calf muscle strength and 3659 4409 5752 <0.001 0.012 0.308
dorsiflexion (Ns) (2473-6854) (2928-6090) (3236-7958)
Plantar flexion 2107 2392 3667 <0.001 0.009 0.345
(1112-4400) (1644-4292) (2284-4905)
Dorsiflexion 1712 1841 2044 0.024 0.203 0.472
(825-3052) (868-2606) (927-3053)
Activities and participation
Walking speed (m/s) 0.9 (0.4-1.2) 1.1 (0.7-1.6) 1.3 (0.9-1.8) <0.001 0.014 0.027
Walking endurance (m) 150 (60-200) 197 (116-260) 210 (128-260) <0.001 0.168 0.008
Perceived exertion (points) 13 (11-15) 11 (10-15) 11 (7-15) <0.001 0.014 0.080
Timed Up and Go (s) 13 (9-29) 11 (8-24) 10 (7-13) <0.001 0.120 0.082
Primary ADL (points) 19 (10-16) 20 (15-20) 20 (18-20) <0.001 0.015 0.076
Extended ADL (points) 30 (22-43) 37 (22-43) 42 (31-50) <0.001 0.424 0.120
PC
Self-rated, good/excellent, n (%) 5(24) 5(38) 22 (82) <0.001
Physical activity 1-2, n (%)* 13 (38) 0 (00) 0(0) <0.001
Physical activity (24), n (%)* 0(0) 4 (31) 14 (52) <0.001
Environmental and personal factors
Walking aids, n (%)
Indoor 5 (24) 2 (15) 1(4) 0.054
Outdoor 14 (67) 4 (31) 1(4) <0.001
Community services, n (%)
Transportation 11 (52) 3(23) 2(7) 0.003
Domestic help ) 5 (24) 1(8) 1(4) 0.092
Life Satisfaction (25), n (%)*
Daytime activities 6 (29) 8 (62) 17 (63) 0.036
Contact with friends 14 (67) 13 (100) 22 (82) 0.041
Independence in ADL 11 (52) 10 (77) 23 (85) 0.016
Economy 10 (48) 7 (54) 13 (48) 0.843
Leisure time 10 (48) 8 (62) 18 (67) 0.347
Family life 17 (81) 10 (77) 22 (82) 0.763
Physical health 5 (24) 5(39) 10 (37) 0.425
Psychological health 15 (72) 10 (77) 19 (70) 0.938
Life as a whole 14 (67) 8 (62) 17 (63) 0.946
Self-rated general health,
good/excellent, n (%) 16 (76) 9 (69) 22 (83) 0.738

*Physical activity: 1 ‘Hardly any physical activity’, 2 ‘Mostly sitting, sometimes a walk, sometimes light domestic
work’; 24 ‘Moderate exercise, 1-2 hours/week’ or more. °Life Satisfaction: 25 ‘satisfied’ or ‘very satisfied’.
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Patients with leg ulcer showed significantly reduced values for ankle range of
motion, calf-muscle and dorsiflexor strength, walking speed, walking
endurance, self-perceived exertion while walking, mobility, ADL, physical
activity and health-related life satisfaction as compared to control subjects. Use
of community services (transport and home help) was significantly more
frequent in the patient group. Patients suffering from active ulceration were
more negatively affected, and more of them had pain than their post-ulcer
fellows. Patients with healed ulcers also had significant disabilities as
compared to controls. Self-rated general health and satisfaction with lifeasa
whole were similar in the patient group and in the control group (Table 4).

Half of the patientsin Study |, 17 (50) were mostly sitting, sometimes awalk
(score 1-2) (Table 8). Only 4 (12%) patients had moderate physical activity
(score 4). None of the controls were mostly sitting and 14 (51%) had moderate
physical activity or more (score >4).

4.1.2 Study Il

In Study 11, the most common physical activity score was 3) ‘Light physical
exercise for 2-4 hours aweek, responsibility for light domestic work’ (Figure
8). Only 18 (18%) of the patients had moderate physical activity or more
(score >4).

1. Hardly any physical_|
activity

2. Mostly sitting, sometimes
a walk; sometimes light—
domestic work

3. Light physical exercise for

2-4 hours a week;_|
responsibility for light
domestic work

4. Moderate exercise for 1-2
hours a week; responsibility—
for all domestic activities

5. Moderate exercise for 3_|
hours a week

6. Hard or very hard exercise
regularely and several times
a week

| EN—

Number of patients

Figure 8. Number of patients (n=98) scoring the different items of the physical activity scale (Frandin
and Grimby, 1994; Mattiasson-Nilo et al., 1990).
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In all, 42 patients were classified as having low physical activity (scores 1-2)
and 56 as having higher (scores 3-6). There were no significant differencesin
physical activity due to age, gender, BMI, ulcer status or number of chronic
conditions. Patients with low physical activity had significantly stronger fear-
avoidance beliefs and more severe pain than patients with high physical
activity (Table5).

Table 5. Characteristics, impairments and activity limitations in patients with active and healed ulcer
(n=98) (Study II). Data are presented as median (range) or as numbers. P-values are given for
differences between groups with low physical activity versus high.

Whole group Low physical High physical
activity activity
(score 1-2) (score 3-6) p-
n=98 n=42 n=56 value
Body functions and
structures
Ulcer status (active/healed) 55/43 26/16 29/27 0.318
Number of chronic conditions 4 (1-8) 5 (1-8) 3(1-8) 0.121
Pain
None 42 10 32 <0.001
Mild 14 6 8
Discomforting 21 12 9
Distressing 12 6 6
Horrible 7 6 1
Excruciating 2 2 0
Activities
Barthel ADL Index 18 (5-20) 16 (5-20) 20 (14-20) <0.001
Rivermead Mobility Index 13.5 (2-15) 9 (2-15) 15 (8-15) <0.001
Self-rated mobility
Poor 27 21 6 <0.001
Fair 37 15 22
Good 24 5 19
Exellent 10 1 9
Personal factors
FABQ-physical 12 8.5 16.5 <0.001
Gender (male/female) 36/62 16/26 20/23 0.809
Age (years) 77 (60-86) 77 (60-86) 75 (61-85) 0.108
BMI (kg-m™)(n=88) 26.5 (16.5-48.3) 26.3 (16.3-45.9) 26.7 (16.0-48.3) 0.809

BMI=body mass index.

Pain=The Six-point verbal rating scale for pain assessment (Melzack and Torgerson, 1971).
ADL=Activities of daily living.

FABQ-physical= the Fear-avoidance beliefs questionnaire, physical activity subscale (Waddell et al., 1993).

In al, 42 patients were classified as having pain (scores 2-5) and 56 patients as
having no or mild pain (scores 0-1). Patients with active ulceration had more
severe pain (p< 0.001) than non-ulcer patients. Patients with pain reported
significantly more chronic conditions, activity limitations and alower level of
physical activity than those with no or mild pain (p< 0.05).

4.1.3 Study I

Anoverview of characteristics, impairments and activity limitations in patients
(n=6) and controls (n=22) in Study Il isgiven in Table 6 and Figure 10. The
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patients had significantly higher BMI, more chronic conditions, reduced ankle
range of motion and increased oxygen cost of walking than controls did
(p<0.05).

Table 6. Characteristics and disabilities in patients (n=6) and control subjects (n=22)
(Study 1II).

Patients Controls
n=6 n=22
Median (range) Median (range)  p-value

Body functions and structures

Chronic conditions, n, md (range) 2 (1-4) 1(0-4) 0.012
Ankle range of motion
Ankle range of motion (ROM) (degrees) 69 (59-81) 87 (69-108) <0.001
Plantar flexion (degrees) 41 (29-49) 51 (39-61) 0.008
Dorsiflexion (degrees) 30 (22-34) 36 (24-49) 0.010
Bicycle ergometry test *
Work load (kpm'min™) 600 (300-750) 450 (375-900) 0.832
Heart rate (beats'min™) 123 (117-131) 128 (102-147) 0.113
Maximum oxygen capacity, VO.max
[-min’ 2.24 (1.18-2.90) 1.7 (1.3-3.1) 0.524
ml-kg™-min* 24.3(12.8-30.5)  28.8 (19.0-45.5) 0.165
Activities
Floor walking
Self-selected walking speed (m-s™) 1.39 (1.22-1.57) 1.47 (1.17-1.69) 0.112
Perceived exertion (6-20) 11 (9-13) 11 (9-13) 0.165
Treadmill walking
Self-selected walking speed (m-s™) 1.11 (0.92-1.36) 1.32 (1.11-1.50) 0.078
Perceived exertion (6-20) 11 (9-13) 11 (9-13) 0.512
Oxygen cost, VO,-kg™ (ml-kg™?-m™) 0.204 (0.16-0.23) 0.156 (0.13-0.23)  0.003
Oxygen cost (%) 59 (43-98) 43 (29-77) 0.033
Physical activity, 23, n (%) 6 (100) 22 (100) 0.764
Physical activity, 24, n (%) 3 (50) 13 (59)
Personal factors
Gender, female, n (%) 2 (33) 10 (46) 0.682
Age, years, md (range) 66 (58-83) 67 (63-83) 0.764
BMI (kg-m™) 28 (23-37) 24 (19-27) 0.001

T The test was performed in five out of six patients

4.2 FEAR OF MOVEMENT AND AVOIDANCE BEHAVIOUR
4.2.1 Study Il

Fear-avoidance beliefs were present in 81 (83%) of the patients (Table 5).
Forty patients (41%) had strong fear-avoidance beliefs. Patients with fear-
avoidance beliefs above the median (n = 40) reported significantly more
chronic conditions, pain, activity limitations and alower level of physical
activity (p < 0.005) than those with weak fear-avoidance beliefs (n = 58).
One-third of the patients with healed ulcers had strong fear-avoidance beliefs.
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Fear-avoidance beliefs in patients with pain were stronger than in those with
no or mild pain (p<0.001) (Figure 9). There were no significant differencesin
fear-avoidance beliefs because of age, gender, BMI or ulcer status.
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Sum scores of FABQ-physical
©
I

N
1

0 £

T T
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Figure 9. Box and whiskers plot with median, first and third quartile and range of sum scores

(0-24) for the Fear-Avoidance Beliefs Questionnaire, physical activity subscale (FABQ-physical)
(Waddell et al., 1993) in patients with no/mild pain (score 0 ‘No’ and score 1 ‘Mild’) and pain (score 2
‘Discomforting’, score 3 ‘Distressing’, score 4 ‘Horrible’ and score 5 ‘Excruciating’) (Melzack and
Torgerson, 1971), respectively (p< 0.001) (n=98). Patients with pain had significant stronger fear-
avoidance beliefs (Study II).

L ogistic regressions analyses were conducted with physical activity (low/high)
as dependent variable and pain intensity and fear-avoidance beliefs as
independent variables. In simple logistic regression analyses the possible
predictors of low physical activity were tested one by one, dloneand in
combination with confounders (age, number of chronic conditions and ulcer
status). Both pain intensity and fear-avoidance beliefs were significant and
evauated further in the multiple logistic regression analysis. Fear-avoidance
beliefs remained significant in the adjusted model (oddsratio, OR 3.1; 95%
confidenceinterval, Cl 1.13-8.26; p=0.027) while pain lost its significance (OR
2.8; 95% Cl 0.94-8.28; p=0.066). Odds ratios (OR) for low physical activity
were about three times higher for patients with strong fear avoidance beliefs.



4.2.2 Study IV

In Study 1V, ‘fear of injury’ represented one out of four categories of
descriptions. In this category physical activity involved fear of increased pain
and fear of (re)injury. Physical aswell as socia activities were viewed as risk-
taking actions to be postponed until the ulcer was healed. To prevent injury, the
individuals seemed to use their skill in recognizing threats known to damage the
skin on their legs. When interacting with other people, they appeared to be
watchful and pre-occupied with their own safety and protection. Leg ulcer
seemed to be experienced as an acute condition that would pass off once the
ulcer had healed. When leg ulcers occurred the individuals had problems
understanding why this was happening to them. Responsibility for treatment
was handed over to the specialists.

43 EFFECT OF COMPRESSION
4.3.1 Study Il

Tota ankle range of motion (ROM) was decreased by 4% with compression in
controls and by 3% in ulcer patients (Tables 7aand 7b). Walking with multi-
layer high-compression bandaging showed no change in oxygen cost as
compared to walking at the same speed without bandaging in either groups
(Figure 10, Tables 7aand 7b).
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Figure 10. Oxygen cost (ml-kg™-m™) in patients (n=6) and controls (n=22) walking with and without
multi-layer high-compression bandaging.
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The relative oxygen cost of treadmill walking, % VO, max of walking

[=(VO, walking/ VO, bicycling)x100] (Astrand and Rodahl, 1977) was higher
in patients than in controls with and without compression (p=0.016/p=0.033)
(Table 7, Figure 10). The relative oxygen cost of walking in patients was
calculated to 60% (43-108) % with compression as compared to 43% (27-72)
% in controls. Four of five patients used 50% or more of their maximal oxygen
capacity as compared to 7 of 22 patients.

Table 7a. Impairments and activity limitations with and without compression in patients
(n=6).

Without With
Patients, n=6 compression compression
Median (range) Median (range)  p-value

Ankle range of motion
Ankle range of motion (ROM) (degrees) 69 (59-81) 64 (59-74) 0.016
Plantar flexion (degrees) 41 (29-49) 39 (30-47) 0.531
Dorsiflexion (degrees) 30 (22-34) 26 (22-32) 0.063
Treadmill walking
Self-selected walking speed (m-s™) 1.11 (0.92-1.39) 1.11 (0.92-1.39) -
Oxygen consumption, VO (I-min™) 1.21 (0.82-1.49) 1.26 (0.79-1.55) 0.463
Oxygen cost, VO,/kg

ml-kg™-min™ 12.8 (11.5-15.4)  13.45(12.0-15.6) 0.463

ml-kg™*-m™ 0.204 (0.16-0.23)  0.206 (0.16-0.25) 0.345
Oxygen cost (%) 59 (43-98) 60 (43-108) 0.665
Heart rate (beats-min™) 102 (87-121) 102 (81-122) 0.854
Perceived exertion (6-20) 11 (9-13) 11 (9-13) 0.317

Table 7b. Impairments and activity limitations with and without compression in controls
(n=22).

Without With
Controls, n=22 compression compression
Median (range) Median (range)  p-value

Ankle range of motion
Ankle range of motion (ROM) (degrees) 87 (69-108) 83 (68-105) 0.001
Plantar flexion (degrees) 51 (39-61) 50 (34-60) 0.175
Dorsiflexion (degrees) 36 (24-49) 34 (22-47) 0.004
Treadmill walking
Self-selected walking speed (m-s™) 1.32 (1.11-1.50) 1.32 (1.11-1.50) -
Oxygen consumption, VO3 (I-min™) 0.86 (0.49-1.94) 0.84 (0.54-1.49) 0.974
Oxygen cost, VO,-kg™

ml-kg™-min™ 11.9 (9.42-17.03) 12.2 (9.7-18.2) 0.465

ml-kg™t-m™ 0.156 (0.13-0.23)  0.152 (0.13-0.24) 0.505
Oxygen cost (%) 43 (29-77) 43 (27-72) 0.987
Heart rate (beats-min™) 87 (70-113) 86 (71-117) 0.182
Perceived exertion (6-20) 11 (9-13) 11 (9-14) 0.491

Compression bandaging negatively affected walking shoe comfort in nine
controls (41%), and five subjects (23%) expected that walking distance would
be impaired. Five of the ulcer patients (83%) complained about reduced shoe
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comfort due to compression and 3 (50%) expected that walking distance would
be impaired.

4.4  PERCEPTIONS OF PHYSICAL ACTIVITY
4.4.1 Study IV

Four qualitatively different categories of perception and comprehension of
physical activity were identified and described. The categories could be
interpreted using a two-dimensioned construct: (1) the understanding of leg
ulcer as achronic or acute condition (chronic versus acute) and (2) the way
patients met dilemmas and hindrances regarding physica activity in daily life
(confront versus avoid) (Figure 11). Irrespective of category information
regarding physical activity was insufficient or contradictory. Thus, most
participants displayed poor understanding of the physiology and the pathology
of the underlying disease or the effect of physical activity on venous circulation.

Chronic
Physical activity as a
treatment strategy

(i) (if)
Self- Instructions and

management support
Confront Avoid
High p_hysical Low p_h)_/sical

activity (iv) (i) activity
A wish to stay Fear of injury
normal
Acute

Physical activity is not a
treatment strategy

Figure 11. The categories for perception of physical activity in patients (n=22) related to their view of
leg ulcer as a chronic or acute condition and how they met barriers related to physical activity and
venous leg ulcer in daily life.

Thefirst category of description, ‘ self-management’ comprised an
understanding of physical activity as alife-long treatment strategy to increase
circulation. Physical activity was described as a hecessity to be ableto live
with the disease and as an important factor to regain and maintain functioning
and health despite the inconvenience of venous leg ulcer. As no long-term
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negative effects were experienced, the individuals chose to trust themselves
and stay physically active despite of contradictory advices from care givers.

...the only way is to keep moving and improve your circulation. And then you
improve everything in your body (P9).

In the second category, ‘instructions and support’ physical activity required
external support and reminders, as individuals lacked initiative or discipline or
were overwhelmed by barriers. Lack of initiative was reinforced by
insufficient and contradictory information. Physical activity was understood as
the responsibility of care-givers, leading to awish for someone else to take the
responsibility. The respondents were disappointed in health-care providers
who focused solely on ulcer care and not on the patient’ s wellbeing.

Actually I'ma bit lazy, I’d need someone to say ” now it’s ten o’ clock, now
we're going for a walk” . Someone who gets you going, you get ... once the
ulcer has healed, then it’ s fine (P3).

In the third category, ‘fear of injury’ physical activity involved fear of increased
pain and fear of injury. Physical aswell as social activities were viewed as risk-
taking action to be postponed until the ulcer was healed. Leg ulcer was

experienced as an acute condition that would pass off once the ulcer had heal ed.

Ohyes, I'mever so careful. Definitely. If there’ s too many people, | don’t
joinin. Well, if | get kicked or something happens, thenit’slikely I’'ll get an
ulcer again. So I’'mvery, very careful (P17).

In the fourth category, ‘a wish to stay normal’ comprised an understanding of
physical activity as maintaining an identity as anormal person. Physical activity
was used to gain well-being and distract pain, not as a treatment strategy.
Adherence to compression therapy was poor and inconsistent, given the lack of
knowledge of the chronic nature of the underlying disease and the fact that using
compression stockings threatened one’ s identity as anormal person.

Many of my neighbours here don’'t know I’ ve got leg ulcers. Why should | tell
them? | don’t want anyone to feel sorry for me. Even the bloke | sometimes go
fishing with doesn’t know (P5).

Compression stockings is something | don’t want to know about. | wasn't quite

alert enough, it just wasn’t my style to have compression stockings. Elderly
ladies wer e the ones who had them (laughter) (P16).
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4.5 ADDITIONAL RESULTS

Some common characteristics in patientsin Study I-1V are shown in Table 8.

Table 8. Some common characteristics of patients in Study I-IV.

Study | Study Il Study I Study IV
n=34 n=98 n=6 n=22

Body functions and structures
Disease duration®, years, md 5(0.7-52) 5.9 (0.3-57) 5.5 (2-11) 8 (0.1-51)
(range)
Active ulcer, n (%) 21 (62) 55 (56) 0 (0) 10 (46)
Chronic conditions, n, md (range) 4 (1-8) 2 (1-4) 4 (2-7)
Pain is a problem, n (%) 17 (50) 42 (43) 0 7(32)
Ankle ROM, degrees 53 (10-85) 69 (59-81)
Activities
Walking speed, m/s, md (range) 1.1 (0.4-1.8) 1.4 (1.2-1.6)
Physical activity 1-2, n (%) 17 (50) 42 (43) 0(0) 16 (73)
Physical activity 24, n (%) 4 (12) 18 (18) 3 (50) 6 (27)
Self-rated mobility, good/excellent, n 10 (29) 35 (36) 5 (83) 12 (55)
(%)
Environmental and personal factors
Gender, female (%) 34 (100) 62 (63) 2 (33) 13 (59)
Age, years, md (range) 77 (60-85) 76 (60-86) 66 (58-83) 75 (60-86)
BMI, kg-m™ 25 (19-41) 27 (17-48) 28 (23-37) 24 (19-36)
Walking aids, outdoor, n (%) 18 (53) 53 (54) 0 10 (46)

"Physical activity: 1 ‘Hardly any physical activity’, 2 ‘Mostly sitting, sometimes a walk, sometimes light domestic

work’; 24 ‘Moderate exercise, 1-2 hours/week’ or more.
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5 DISCUSSION

By combining clinical investigation with a set of physical test procedures and
questionnaires, a broad apprehension of impairments, activity limitations and
participation restrictions was attained. The evaluation was done within the
framework of ICF since its standardised |anguage seems particularly useful in
understanding functioning and disability in chronic disease states like venous
leg ulcer. To our knowledge no other study has focused on so many aspects
regarding functioning and disabilitiesin this patient group, and ICF is applied
for thefirst timein thisfield.

5.1 PHYSICAL ACTIVITY

Physical activity level

Most 76-year-olds in Sweden have a physical activity level of 4) ‘moderate
exercise 1-2 hours aweek, responsibility for all domestic activities' (Frandin
and Grimby, 1994). In our studies the most common scores were 2) ‘mostly
sitting, sometimes awalk, sometimes light domestic work’ and 3) ‘light
physical activity for 2-4 hours a week, responsibility for light domestic work’.
In Study | and |1 (n=132), 45% of the patients had score 1 and 2, ‘ hardly any
physical activity’ and ‘mostly sitting, sometimes awalk’ and only 17% had
score 4 or more. Heinen et al., (20074) also found alower level of physical
activity in the patient group as compared to the Dutch adult population an only
13% of the patients walked for 30 minutes on at least 5 days a week. Clearly,
patients with venous leg ulcer have alow level of physical activity and spend
little time walking. Thisisworrying as walking effectively activates the calf-
muscle pump and reduces venous hypertension in combination with
compression (Ibegbunaet al., 2003). Evidently, physica activity and leg
exercise levelsin patients with leg ulcers need to be stimulated, in the short term
to increase leg-muscle strength and calf-muscle pump output, and in the long
term to increase physical fitness (increase maximal oxygen capacity) and
prevent ulcer-recurrence and post-ulcer functional limitations.

5.2 DISABILITIES INFLUENCING PHYSICAL ACTIVITY

Pain

The proportion of patients with pain problemsin Study | and Il wasin
accordance with other studies on pain in venous leg ulcer (Hofman et al., 1997;
Hyland and Thomson, 1994). In line with Hofman et a. (1997) and Phillips et
al. (1994) we found that 67% of the active ulcer patients experienced pain asa
problem, while only 38% reported pain the day of investigation, which support
the impression of pain being an intermittent problem much dependent on ulcer-
status. Several studiesindicate that pain intensity in these patientsis strongly
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related to activity limitations (Persoon et a., 2004). Pain-related fear of
movement and associated avoidance behaviour has for the first time been
described in these patients (Study I1) and must aso be considered. The median
level of fear-avoidance beliefsin our patients was similar to levels in patients
with chronic musculoskeletal pain (Pfingsten et al., 2000; Crombez et al .,
1999; Waddell et al., 1993). In these patients, fear-avoidance beliefs are found
to be one of the most potent predictors of low physical activity and self-
reported disability and have been put forth as a central mechanism in the
development of a chronic problem. It seems important to optimize pain-relief
in patients with pain problems in order to enhance physical activity and leg
exercise. As ulcer pain isintermittent, pain treatment has to be focused upon
flexible pain-reduction procedures.

Ankle range of motion

In Study | and I11 we found a significant reduction in ankle range of motion
(ROM) on both the ulcerated leg and the unaffected leg both in patients with
current leg ulcers and those with previous ones. Patients with active ulcers had
lower median values than healed patients supporting findings by Back et al.
(1995) and Dix et al., (2003) who concluded that limbs with chronic venous
insufficiency (CVI) had significantly reduced ankle ROM, which became more
pronounced with progression in clinical severity of CVI. Reduced ankle ROM
Is found to reduce the efficacy of the calf-muscle pump and decrease venous
emptying of the leg during walking (Ktgler et a., 2001). The negative effect
of reduced ankle ROM on ulcer-healing was demonstrated by Barwell et al.
(2001) who found that only 13% of patients with below 35 degrees ankle
ROM, had healed in 24 weeks compared to 60% of those with more than 35
degrees. It isgenerally agreed that dorsiflexion past the 90 degree ” neutral”
position is needed for a normal walking motion and full activation of the calf-
muscle pump, as are adequate footwear and an adequate push-off phase (Araki
et a., 1994). High-heeled shoes are therefore not recommended in patients
with venous leg ulcer. In Study |, however, high heeled shoes made walking
possible in some patients with a negative dorsiflexion.

Ankle range of motion can be reduced by several factors such asinactivity,
high age, pain, skin changes and arthritis. Study 111 showed that ankle ROM
was reduced with compression both in patients and in control subjects. Ankle
ROM is dependent on the integrated function of nerves, muscles, tendons,
capsules, ligaments, and cartilages. Thus, ankle ROM may be altered by
conditions that affect the functional capability of any of these components.
Davies et a. (2007) found that a simple, home-based exercise programme was
effective in improving ankle ROM, and Klyscz et al. (1995) demonstrated the
effect of a structured out-patient exercise programme on ankle ROM. Thus, the
ankle-restricting effect of compression should be counteracted with aregular
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exercise programme prescribed with the compression garment. Compression
stockings, which cause little restriction of ankle range of motion, are preferable
to bandages when appropriate.

Calf muscle strength and dorsiflexor strength

Calf muscle strength was reduced in both legs, whether involved by an ulcer or
not, and in both the active ulcer and healed ulcer groups (Study 1). Patients
with active ulceration, however, showed alarger reduction in muscle strength
than healed patients irrespective of duration of leg ulcer disease. We found that
the calf muscle antagonist, dorsiflexion, was also weakened. Our findings are
consistent with those of Yang et al. (1999) and Uden et al. (2005) who reported
impaired calf muscle function in patients with venous leg ulcer compared to
healthy subjects. Bed rest and inactivity particularly affects musclesin the
lower leg, both plantar flexors and the dorsiflexor and should therefore be
avoided in this patient group. Muscul oskeletal dysfunction of thelegis
associated with poor function of the calf-muscle pump both in healthy people
(Kugler et al., 2001) and in leg ulcer patients (Araki et al., 1994; Back et al.,
1995) and should thus be counteracted with a structured leg exercise
programme in addition to regular walking.

Oxygen cost of walking

The relative oxygen cost of walking in patients (%VO.max-kg ™) was higher
than in controls as aresult of alow maximal aerobic capacity (VO.max-kg™).
This means that walking is hard work. The relative oxygen cost of walking
with and without compression in patients was calculated to 59-60% of VO,
max both with and without compression. Walking requires little effort as long
as it taxes less than 50% of VO, max (Waters and Mulroy, 1999). With
compression, four out of five patients used 50% or more of their maximal
oxygen capacity. According to Waters and Mulroy (1999) the rate of oxygen
consumption at self-selected walking speed requires 48% of the VO, max of a
subject 75 years of age. If ahigh percentage of maximal oxygen capacity is
used during an activity the person will experience high exertion after some
minutes of walking and will thus probably not reach the recommended daily 30
minutes of physical activity. This was demonstrated by Mattsson et al. (1997)
in obese women where walking was a very exhausting activity. In the tested
patients with venous disease, walking at a self-selected walking speed will
probably not be tolerated for 30 minutes to enhance health benefits. To achieve
health benefits patients should be encouraged to walk in bouts of at least 10
minutes three times a day. To achieve increased venous circulation, even slow
walking and walking for shorter periods of time have a positive effect.
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Walking speed and walking endurance

Our findings of reduced walking speed and walking endurance accord with
those of Uden et al. (2005), who also found disturbances in gait-variables such
as cadence and stride length compared to controls. Normal walking isamost
efficient way to optimize the effect of the calf-muscle pump on venousreturnin
combination with compression therapy (Ibegbunaet al., 2003), even at low
walking speeds. Walking more briskly and taking larger steps, might make the
foot-, ankle- and calf pump mechanisms work more effectively, but can affect
venous pressure negatively as aresult of exercise hyperaemiaand lymphatic
leak. Stick et al. (1992) found that venous pressure during fast walking (6
km-h™) and running (10 km-h*) increased compared to that during walking at
3 km-h™. Vigorous exercise has been found to increase the likelihood of the
development of the first time venous ulcer (Bérard et al., 2002), probably due
to high gravity effect and increased venous pressure. Thus, adaptation and
monitoring of walking and other physical activities seem to be important. A
dynamic activity at moderate intensity and low impact and gravity effect in
combination with compression, might probably be advocated.

5.3 CONTEXTUAL FACTORS AS FACILITATORS OR BARRIERS FOR
PHYSICAL ACTIVITY

Fear of movement and avoidance behaviour

To our knowledge Study 11 isthe first study on fear of movement and
associated avoidance behaviour in patients with venous leg ulcer. It showed
that fear-avoidance beliefs were present in amajority of patients and that
strong fear-avoidance beliefs were a predictor of low physical activity. Even a
third of the patients with healed ulcers reported elevated scores on fear-
avoidance beliefs. In Study IV, ‘fear of injury’ represented one out of four
categories of descriptions of physical activity. Physical activitiesaswell as
social were viewed as risk-taking actions to be postponed until the ulcer had
healed. Patients used their skill in recognising threats known to damage the
skin on their legs and were watchful and pre-occupied with safety and self-
protecting. Safety-seeking behaviour and hyper-vigilance are well-known
phenomenain avoidance in avoidance behaviour, as discussed by (Leeuw et
al., 2007) leading to low physical activity. Leg ulcer seemed to be experienced
as an acute condition that would pass off once the ulcer had healed.

Patients with chronic venous disease live in uncertainty knowing the danger of
re-ulceration. In the acute stage, when the pain is aresult of an open leg ulcer
or infection, fear and associated avoidance behaviour are likely to be adequate
as they will direct attention towards the injury, enhance necessary care and
facilitate healing. A slight decrease in physical activity or adapted physical
activity with an unhealed ulcer can therefore be adequate in the acute stage.
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However, when leg ulcers are healed or are slowly healing, fear of movement
and avoidance behaviour becomes dysfunctional if they go beyond protecting
the leg from trauma through compression treatment and clothing. It seems
important to identify the patients with dysfunctional fear of movement and
avoidance behaviour, as avoidance behaviour might have a profound negative
effect on physical activity. An early identification and treatment of patients
with dysfunctional fear of movement and associated avoidance behaviour
could lead to better preventive interventions.

Perceptions of physical activity

Although physical activity isrecommended for patients with venous leg ulcer,
the patient perspective on physical activity has not previously been studied.
Four qualitatively different ways of perceiving and understanding physical
activity were described. Whether or not leg ulceration was viewed as a chronic
or an acute event was an important aspect of various ways of perceiving and
understanding physical activity. The participants who understood the chronic
nature of venous insufficiency as the cause of leg ulcer saw physical activity as
aplausible treatment strategy, as seen in the categories ‘ self-management’ and
‘instruction and support’. Thiswas in contrast with patients with conceptions
of leg ulceration as an acute event, asin’fear of injury’ and ‘awish to stay
normal’. Understanding of the potential effect of physical activity on ulcer-
healing and the prevention of recurrence was generally poor, aswas
understanding of the importance of adherence to compression therapy to
optimize the effect of physical activity on venous circulation. The findings are
consistent with those of Edwards et al. (2002), who reported that patients
knowledge of their condition was poor, with little understanding of the
underlying pathology and those of Flaherty (2005). Flaherthy found that the
patients who were fairly well-informed made conscious decisions about life-
style changes, including exercise, whereas those who displayed poor
understanding of the disease and the treatment, especially of the chronicity of
venous insufficiency, viewed their previous ulceration as an acute episode that
had healed and considered themselves cured. Briggs and Flemming (2007) and
Van Hecke et al. (2008) suggest that a change in the focus of leg-ulcer careis
needed, from viewing leg ulcer as an acute event with wound healing as the
only desirable outcome to viewing it as a chronic condition in need of long-
term care. The shift from specialists healing-ratesto self-care and symptom
management (reducing pain and improving physical activity), may in turn
affect healing, as also argued by Persoon et al. (2004).

| rrespective of category, few of our participants had been encouraged by health-
care providersto consider physical activity as an optional treatment strategy or
to find ways to exercise despite the inconveniences of venous insufficiency and
recurrent leg ulcer.



Vague and inaccurate life-style advice such as ‘live asusua’ and contradictory
exercise advice, as found through the present study, are not fruitful strategies.
Health professionals' ability to impart clear-cut and consistent information must
be strongly improved, likewise their ability to support and encourage physical
activity.

Walking aids and community services

The frequent use of walking aids and utilisation of community services
demonstrates a high degree of disability, but also that relatively simple
adaptationsin daily life can be favourable for functioning as they foster
participation.

Four-layer high-compression bandaging

The compression system tested in Study |11 was afour-layer high-compression
bandage in everyday useto treat venous leg ulcer. Multi-layer compression
systems are effective and widely used (Cullum et a., 2001a). Their effect on
ankle joint mobility or gait capacity has to our knowledge not been studied
before. Our finding that ankle range of motion was decreased with
compression is in accordance with the study of Lentner et al. (1997), who
demonstrated that compression bandaging restricted ankle joint mobility
between 7 and 32% in healthy subjects, and that thick bandages led to alarger
decrease than thin ones. The reduction in our study (3-4%) was significant, but
more modest. However, Lentner et al. (1997) used a passive measurement
without loading on the foot, since we used aloaded method asit is considered
to be the clinical test that correlates best with end results after ankle problems
such asimmobilization and fractures (Nilson et al., 2003). A threeto four
percent reduction in ankle mobility is probably of minor clinical significant in
healthy subjects with normal ankle range of motion, but might have
considerable significance for leg-ulcer patients. Artificialy restricting the
movement of the ankle joint is reported to decrease the effectiveness of the calf
muscle pump in healthy subjects (Kugler et a., 2001). Thisis probably also the
case for leg ulcer patients. Thus, partial immobilization with compression
should be counteracted with aregular exercise programme.

Walking shoe comfort with compression

Reduction of walking-shoe comfort and walking ability was frequently reported
by patients and controls. To facilitate recommended physical activity in patients
with venous leg ulcer, the use of appropriate walking shoes in combination with
compression garments should be stressed.

Adequate footwear and an adequate push-off phase are necessary for an
effective calf-muscle pump function (Araki et al., 1994).



5.4 THE RELATIONSHIP BETWEEN PHYSICAL ACTIVITY, DISABILITY AND
CONTEXTUAL FACTORS

To get amore comprehensive picture of factors influencing physical activity in
the present work, disabilities, known risk factors for disability (Fiatarona
Singh, 2002); gender, age, disease duration, chronic conditions and BMI,

and contextual factors from Study I-1V were categorized according to the
components of the ICF (Table 9).

Factors unmodifiable by physical activity such as gender and age, and disease
related factors like disease duration and chronic conditions, had the |least
influence on physical activity in the present work. Further, factorsthat are
more likely to be modified by physical activity such as pain, ankle range of
motion, calf muscle strength, oxygen cost of walking and walking speed, were
found to impede physical activity, but not preclude physical activity.

Main obstacles to physical activity were external influences from
environmental factors such as compression bandaging, inappropriate walking
shoes and poor or lacking support. Additional obstacles to physical activity
were found in personal factors such as dysfunctional fear of movement and
poor or lacking knowledge of the chronicity of the underlying disease and the
effect of physical activity in venous leg ulcer. This accordsto Heinen et al.
(2007b) who found that pain, lack of knowledge and inaccurate beliefs, lack of
social and professional support and low self-efficacy for enhancing physical
activity were predictors for physical activity. In opposition to their findings,
multi-morbidity seemed not to be the main obstacle to physical activity in the
present work.

Recognition of the role of fear-avoidance beliefs, disease and health education,
lifestyle counselling and exercise and physical activity in prevention and
treatment of patients with venous leg ulcer isvital to optima management of
this problem. A high level of adherence to long-term therapiesis, according to
the World Health Organization review (Sabate, 2003), associated with factors
as knowledge of the severity of the disease and belief in the efficacy of
treatment, adequate social support, and trust in the care-givers. Thus,
addressing these factorsis a main challenge in the management of venous leg
ulcers. The patients have amedical condition for which physical activity is
therapeutic and beneficial and should therefore perform physical activity ina
manner that both treats the condition and reduces the risk of developing long-
term post-ulcer functional limitations and reduced health. This approach might
be associated with reduced costs, both for society and for the individual
patient.
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Table 9. Relationship between physical activity, disability and contextual factors in patients with
venous leg ulcer in relation to the components of the ICF (WHO, 2001). Variables listed with study
numbers in brackets.

Influence on Body functions Activity/ Environmental Personal
physical activity and structures participation Factors factors
Number of chronic Gender (I-1V)
| conditions (I-1V)
Factors with the Age (I-1V)
least influence on  Disease duration
physical activity (I-1V) BMI (I-1V)

Il
Factors impeding
but not precluding
physical activity

1}
Factors that are
great obstacles to
physical activity

Ulcer status
(1, N, 1v)

Pain (I, II, V)

Ankle range of
motion (1, 1)

Calf-muscle
strength (1)

Oxygen cost of
walking (IIl)

Walking speed
(1, 1y

Walking endurance

(1, 1)

Perceived exertion

(1, 111

Mobility (1, 1)
Primary ADL (1, II)
Extended ADL (1)

Dissatisfaction with
- dependence in
ADL

- daytime activities
- contact with
friends (1)

Satisfaction with
- leisure time
- family life (1)

Facilitators to physical activity

Walking aids (1)

Appropriate walking
shoes (lll)

Community
services (I)

Support and
encouragement (1V)

Knowledge of the
chronic nature of
the underlying
disease (IV)

Knowledge of the
effect of physical
activity in venous
keg ulcer (1V)

Confronting barriers
to physical activity
(V)

Satisfaction with
- Life as a whole
- Economy

- Physical health
- Psychological
health (1)

Perception of
general health as
good (1)

Barriers to physical activity

Four-layer high-
compression
bandaging (ll1)

Inappropriate
walking shoes (lll)

Poor or lacking
support (IV)

Dysfunctional fear
of movement and
associated
avoidance
behaviour (II)

Avoiding barriers to
physical activity (V)

Poor or lacking
knowledge of the
chronic nature of
the underlying
disease (1V)

Poor or lacking
knowledge of the
effect of physical
activity in venous
leg ulcer (1V)
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55 METHODOLOGICAL CONSIDERATIONS
5.5.1 Samples and study design

In thisthesis all patients were included from outpatient dermatology clinics. In
Sweden, most patients with uncomplicated venous leg ulcer are treated by
genera practitioners and/or nurses from community health-care and home
health-care organizations. Patients with poorly healing wounds, recurrent
wounds, or wounds related to more complicated aetiology are referred to
outpatient dermatology clinics (Socialstyrelsen, 2005). As aresult, the
generalization of our findings may be limited to patients with more severe
venous leg ulcer concerns. However, given the characteristics of the patients
included and the insight that qualitative research does not aim at generalize
results, the results might be considered transferable to patients with venous leg
ulcer in outpatient clinicsin general.

The fact that a number of patients reclined participation in Study I1, [11 and IV
may have created a selection bias. The prevalence of patients with health-
enhancing physical activity was higher in Study I1, Il and IV as compared to
Study I, - where only three patients reclined participation. The increasing
number of persons with moderate intensity physical activity in Studies|1-1V
might indicate that patients that reclined the invitation to participate had even
more severe venous leg ulcer concerns. Generally, studies involving/discussing
physical activity probably attract individuals who have a special interest in
physical activity, exercise and health. Therefore the result of Study 11, 111 and
IV might mainly be considered valid for patients holding this specia interest.
Theresults in patients from Study |11 should be interpreted with caution due to
the low number of patients.

In Study 1V, purposeful sampling was not performed as discussed by Rolfe
(2006). However, to secure awider variation in length of leg ulcer disease,
inclusion criteriawas slightly changed to include patients with short-time leg
ulcer concerns (<6 weeks). One might argue that a strategic, purposeful
sampling would have been preferred to secure awide variation in perceptions
of the phenomenon studied. However, the patients that accepted the invitation
to participate represented a vide variation regarding to important factors as
gender, age, BMI, previous history of leg ulcer and length of leg ulcer disease
to secure variation of perceptions and richness of detailed information. The
declinersin Study |1 differed slightly from the participators in gender as
significantly more women declined. This may have influenced the result. The
results of Study I1-1V may therefore be valid preferably for male and female
patients holding a special interest in physical activity in relation to venous leg
ulcer.



The cross sectional design of the studiesis alimitation. To be able to draw any
causal relationships, longitudinal studies are needed using objective and
subjective measures of physical activity together with outcomes of functioning,
disability, healing rates and recurrence rates. This could lead to a better
understanding of the relationship between physical activity, disability, ulcer
healing and ulcer recurrence. This could also bring knowledge of the dose-
response relationship of physical activity in venous ulceration. The preferable
mode, intensity, duration and frequency of physical activity in venous leg ulcer
have to be illuminated in further studies.

5.5.2 Methods

The methods in this thesis have both strengths and limitations. The use of
several methods, such as self-reported data, validated questionnaires and data
from medical files, clinical tests and in depth-interviews is a strength. One
limitation is that none of the assessment methods have been validated for this
specific patient population. However, al but one of the chosen assessment
methodsis valid and reliable outcome measures frequently used in
rehabilitation in adult patients with other chronic diseases. The use of the
International Classification of Functioning, Disability and Health (ICF) asa
conceptual framework is a strength, however we have few outcome measures
related to ‘participation’ and ‘ participation restrictions which isalimitation.

One outcome measure was designed to fit the patient group, self-rated

mobility. We wanted a short and simple measure of mobility based on the
assumption that the way an individual rate, comprehend and perceive their own
functioning, influence their actual performance, i.e. what the individual really
doesin hisor her current environment (WHO, 2001). In all studies self-rated
mobility showed the same tendency as validated measures of functioning and
disability, strengthening the face validity of this ssmple measure. Thus, having
an obvious face validity, further validity and reliability has to be established.

In al studies, level of physical activity is reported by self-reports using a
standardized questionnaire. One limitation with using self-report instruments
for physical activity isthe complex nature of physical activity itself. Physical
activity isaconstruct of body movement and can be assessed either asthe
behaviour, or as the energy costs of the body movement (LaMonte and
Ainsworth, 2001). Another limitation isthat it is potentially liable to different
measurement biases (Sallis and Saelens, 2000; Ainsworth and Levy, 2004).
Oneisrecall, which may differ among individuals. Strength of the present
studiesisthe cross sectional designs which reduce recall bias. In Study I,
however, the patients were asked to recall the impact of leg ulcer on general
health in retrospect and one can argue that thisis biased. One important
measurement bias is the individual perception of what physical activity
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comprises. To reduce bias, all subjectsin Study | and IV were interviewed
using a structured questionnaire enabling additional information about what
physical activity comprises. In Study |11 self-reports of physical activity was
discussed with each person against measures of VO, and health counselling. In
Study Il the concept of physical activity was explained in the question heading
to reduce bias. Another possible biasis desirability and the possibility of over-
report of physical activity in Study 11. However, more patients in Study |1
reported ‘ hardly any physical activity” (score 1) than in the other studies,
indicating that this was probably not the case. It is strengthening that physical
activity in histhesis was reported using a questionnaires where physical
activity involved in transport occupation and housework were included, as this
Improves the accuracy of assessment of physical activity, particularly in
women (Ainsworth and Levi, 2004).

In Study 1V several strategies were used to establish and maintain
trustworthiness (Rolfe, 2006). Physical activity is complex and action was
taken to secure that the interviewed patients had the same understanding of the
concept. Therefore, physical activity was discussed and defined early on in the
interviews, as ‘all daily activities that increased metabolism, such as household
activities, shopping, transport, walking, exercising etc’. The participants had
no relationship with the interviewer and were not in any position of
dependence, which might reduce desirability bias. One important question is
whether the full variation of perceiving and understanding physical activity
was captured in the categories described. We felt that no new information was
revealed during the last interviews and therefore judged that the 22 interviews
were sufficient to capture satisfactory variations in understanding of physical
activity in this patient group. Thisisin line with recommendations in
phenomenography (Marton, 1981).

In Study 111 VO, during walking was cal culated from the predicted VO, max
from a sub-maximal bicycle ergometry test according to Astrand and Rodahl
(1977). A maximal test or a sub-maximal walking test on atreadmill had been
preferable. Thiswas not done, for convenience' s sake and from awish to
expose the subjects to a minimum of effort. One can argue that a sub-maximal
test is preferable in this patient population asit is hard to motivate chronic
patients to perform until exhaustion and also arisk for complications. The
potential problem with a sub-maximal test is the potential inaccuracy of
maximal VO, values. A maximal test would probably be ended before
predicted maximal heart rate was achieved due to muscular limitation. Thus,
the maximal VO, valuesin Study |11 may be overestimated. However, since
these patients were their own controls, the potential false estimations have
minor significance.
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In Study 111 we chose to measure energy expenditure at a controlled walking
speed on atreadmill to guarantee the same speed both with and without
compression. Self-selected walking speed differs greatly among patient
populations depending on the extent of disability (Waters and Mulroy, 1999).
Patients with gait disabilities, often seen in leg ulcer patients, have difficulties
adjusting to walking on atreadmill. It might be preferable to test patients on a
track, allowing them to select their preferred walking speed and use their
customary walking aids. However, the walking speed would be difficult to
standardize under those conditions.

In Study | calf-muscle strength and dorsiflexor strength was measured using
maximal isometric voluntary contraction (MVC) (Ns) by strain gauge
connected to a sling attached to the forefoot in a supine position. The clinical
relevance of a strength test of the ankle at unloaded state may be questioned.
Though not well documented this in-house method for measurement of muscle
strength has obvious face validity which is strengthened by the fact that all
other mobility variables pointed in the same direction.
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5.6 CLINICAL IMPLICATIONS

Physical activity should be prescribed for disability prevention and
treatment, adapted and adjusted to the patients' resources and the
expression of the disease. Simple and socially acceptable activities that
are easily transferable to daily life should be encouraged. These would
include activities like leg exercise and walking combined with
compression and leg eevation while resting in accordance with the kind
of compression in use.

Pain-relief must be optimized to enhance physical activity.

An early identification and treatment of patients with dysfunctional fear
of movement and associated avoidance behaviour could lead to better
preventive interventions.

The restricting effect of multi-layer high compression bandaging on
ankle range of motion should be counteracted with aregular exercise
programme prescribed together with the compression garment.
Compression stockings, causing little restriction of ankle range of
motion, should preferably be used when appropriate.

The use of appropriate walking shoes in combination with compression
garments isimportant.

Health professionals have to improve their ability to impart clear-cut
information about the pathology and chronicity of the underlying
disease, the effect of physical activity and the benefits of adherenceto
compression therapy.

The high relative oxygen cost of walking, as aresult of alow maximal
aerobic capacity, means that walking is hard work. If walking for 30
minutesis not tolerated, walking in bouts of 10 minutes x 3 should be
recommended to enhance health benefits.

Normal walking isamost efficient way to optimize the effect of the
calf-muscle pump on venous return in combination with compression
therapy even at low walking speeds.

Dynamic activities with low impact and gravity effect, as walking,
Nordic-walking, swimming, cross-country skiing, should probably be
advocated to activities with high impact and gravity effect like jogging.
Physical activity offers alow-cost alternative with largely health related
side-effects which benefits both venous circulation and general health.
Effort should be made to involve patientsin their care and to teach them
to live with their chronic condition.

Physiotherapists might have an important role in initiating and
implementing physical activity and leg exercise as atreatments strategy in
patients with venous leg ulcer.
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6 SUMMARY

e To our knowledge no other study has focused on so many aspects
regarding functioning and disabilitiesin this patient group, and the
International Classification of Functioning, Disability and Health (ICF)
(WHO, 2001) is applied for thefirst timein thisfield. Factors influencing
physical activity were identified in most components of the | CF. Patients
with active ulcer were more negatively affected than post-ulcer patients
and had significant pain problems. Disabilities persisted despite wound
healing. Disabilities experienced by the patients in consequence of the
ulcer were profound and can aggravate the actual healing through
inactivity.

e Fear-avoidance beliefs were present in 81 (83%) of the patients. Forty
patients (41%) had strong fear-avoidance beliefs. Patients with low
physical activity had significantly stronger fear-avoidance beliefs and
more severe pain than patients with high physical activity. Odds ratio
(OR) for low physical activity were about three times higher for patients
with strong fear avoidance beliefs than for patients with weak fear-
avoidance beliefs.

e Total ankle range of motion was decreased by 3% in patients and with
4% in controls with a multi-layer high-compression bandaging. Walking
with compression showed no change in oxygen cost as compared to
walking at the same speed without compression. Half the subjects
reported that compression bandaging negatively affected walking-shoe
comfort and 1/3 expected walking distance to be reduced with
compression. The relative oxygen cost of walking, %V O,max-kg™*, was
higher in patients than in controls as a result of low maximal aerobic
capacity, VO,max-kg™.

e Whether or not the patients had understood the chronic nature of the
underlying pathology of venous leg ulcer was an important aspect of
various ways of perceiving physical activity. Four categories of
descriptions of physical activity were identified; (i) ‘ self-management’,
(ii) *instructions and support’, (iii) ‘fear of injury’ and (iv) ‘awish to
stay normal’ . Irrespective of category, the participants reported that
information from care-givers regarding physical activity was insufficient
or contradictory. Written information or exercise programmes were not
obtained regularly and not at all in primary care.
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7 CONCLUSION

Factors influencing physical activity were identified in most components of
the International Classification of Functioning, Disability and Health (ICF).
Patients with active ulcer were more negatively affected than post-ul cer
patients and had significantly more pain problems. Disabilities persisted
despite wound healing. Strong fear-avoidance beliefs were present and
associated with low physical activity. Use of multi-layer high-compression
bandaging decreased ankle range of motion but did not increase oxygen cost
of walking. Whether or not the patients had understood the chronic nature of
the underlying pathology was an important aspect of various ways of
perceiving physical activity. Disabilities impeded, but did not preclude
physical activity. Certain environmental factors such as compression
bandaging, inappropriate walking shoes and lack of support, and personal
factors such as dysfunctional fear of movement and poor or no knowledge of
the chronicity of the underlying disease and the effect of physical activity
were the greatest obstacles to physical activity.
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